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ABSTRACT

Background

Obstructed defaecation syndrome (ODS) is difficulty in evacuating stools, requiring straining efforts at defaecation, having the sensation
of incomplete evacuation, or the need to manually assist defaecation. This is due to a physical blockage of the faecal stream during
defaecation attempts, caused by rectocele, enterocele, intussusception, anismus or pelvic floor descent. Evacuation proctography (EP)
is the most common imaging technique for diagnosis of posterior pelvic floor disorders. It has been regarded as the reference standard
because of extensive experience, although it has been proven not to have perfect accuracy. Moreover, EP is invasive, embarrassing and uses
ionising radiation. Alternative imaging techniques addressing these issues have been developed and assessed for their accuracy. Because
of varying results, leading to a lack of consensus, a systematic review and meta-analysis of the literature are required.

Objectives

To determine the diagnostic test accuracy of EP, dynamic magnetic resonance imaging (MRI) and pelvic floor ultrasound for the detection
of posterior pelvic floor disorders in women with ODS, using latent class analysis in the absence of a reference standard, and to assess
whether MRI or ultrasound could replace EP. The secondary objective was to investigate differences in diagnostic test accuracy in relation
to the use of rectal contrast, evacuation phase, patient position and cut-off values, which could influence test outcome.

Search methods

We ran an electronic search on 18 December 2019 in the Cochrane Library, MEDLINE, Embase, SCI, CINAHL and CPCI. Reference list, Google
scholar. We also searched WHO ICTRP and clinicaltrials.gov for eligible articles. Two review authors conducted title and abstract screening
and full-text assessment, resolving disagreements with a third review author.

Selection criteria

Diagnostic test accuracy and cohort studies were eligible for inclusion if they evaluated the test accuracy of EP, and MRI or pelvic floor
ultrasound, or both, for the detection of posterior pelvic floor disorders in women with ODS. We excluded case-control studies. If studies
partially met the inclusion criteria, we contacted the authors for additional information.

Data collection and analysis

Two review authors performed data extraction, including study characteristics, 'Risk-of-bias' assessment, sources of heterogeneity and
test accuracy results. We excluded studies if test accuracy data could not be retrieved despite all efforts. We performed meta-analysis

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 1
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using Bayesian hierarchical latent class analysis. For the index test to qualify as a replacement test for EP, both sensitivity and specificity
should be similar or higher than the historic reference standard (EP), and for a triage test either specificity or sensitivity should be similar or
higher. We conducted heterogeneity analysis assessing the effect of different test conditions on test accuracy. We ran sensitivity analyses
by excluding studies with high risk of bias, with concerns about applicability, or those published before 2010. We assessed the overall
quality of evidence (QoE) according to GRADE.

Main results

Thirty-nine studies covering 2483 participants were included into the meta-analyses. We produced pooled estimates of sensitivity and
specificity for all index tests for each target condition. Findings of the sensitivity analyses were consistent with the main analysis.

Sensitivity of EP for diagnosis of rectocele was 98% (credible interval (Crl)94%-99%), enterocele 91%(Crl 83%-97%), intussusception
89%(Crl 79%-96%) and pelvic floor descent 98%(Crl 93%-100%); specificity for enterocele was 96%(Crl 93%-99%), intussusception 92%(Crl
86%-97%) and anismus 97%(Crl 94%-99%), all with high QoE. Moderate to low QoE showed a sensitivity for anismus of 80%(Crl 63%-94%),
and specificity for rectocele of 78%(Crl 63%-90%) and pelvic floor descent 83%(Crl 59%-96%).

Specificity of MRI for diagnosis of rectocele was 90% (Crl 79%-97%), enterocele 99% (Crl 96%-100%) and intussusception 97% (Crl
88%-100%), meeting the criteria for a triage test with high QoE. MRI did not meet the criteria to replace EP. Heterogeneity analysis showed
that sensitivity of MRI performed with evacuation phase was higher than without for rectocele (94%, Crl 87%-98%) versus 65%, Crl 52%
to 89%, and enterocele (87%, Crl 74%-95% versus 62%, Crl 51%-88%), and sensitivity of MRl without evacuation phase was significantly
lower than EP.

Specificity of transperineal ultrasound (TPUS) for diagnosis of rectocele was 89% (Crl 81%-96%), enterocele 98% (Crl 95%-100%) and
intussusception 96% (Crl 91%-99%); sensitivity for anismus was 92% (Crl 72%-98%), meeting the criteria for a triage test with high QoE.
TPUS did not meet the criteria to replace EP. Heterogeneity analysis showed that sensitivity of TPUS performed with rectal contrast was not
significantly higher than without for rectocele(92%, Crl 69%-99% versus 81%, Crl 58%-95%), enterocele (90%, Crl 71%-99% versus 67%,
Crl 51%-90%) and intussusception (90%, Crl 69%-98% versus 61%, Crl 51%-86%), and was lower than EP.

Specificity of endovaginal ultrasound (EVUS) for diagnosis of rectocele was 76% (Crl 54%-93%), enterocele 97% (Crl 80%-99%) and
intussusception 93% (Crl 72%-99%); sensitivity for anismus was 84% (Crl 59%-96%), meeting the criteria for a triage test with very low to
moderate QoE. EVUS did not meet the criteria to replace EP.

Specificity of dynamic anal endosonography (DAE) for diagnosis of rectocele was 88% (Crl 62%-99%), enterocele 97% (Crl 75%-100%) and
intussusception 93% (Crl 65%-99%), meeting the criteria for a triage test with very low to moderate QoE. DAE did not meet the criteria to
replace EP.

Echodefaecography (EDF) had a sensitivity of 89% (Crl 65%-98%) and specificity of 92% (Crl 72%-99%) for intussusception, meeting the
criteria to replace EP but with very low QoE. Specificity of EDF for diagnosis of rectocele was 89% (Crl 60%-99%) and for enterocele 97%
(Crl 87%-100%); sensitivity for anismus was 87% (Crl 72%-96%), meeting the criteria for a triage test with low to very low QoE.

Authors' conclusions

In a population of women with symptoms of ODS, none of the imaging techniques met the criteria to replace EP. MRI and TPUS met the
criteria of a triage test, as a positive test confirms diagnosis of rectocele, enterocele and intussusception, and a negative test rules out
diagnosis of anismus. An evacuation phase increased sensitivity of MRI. Rectal contrast did not increase sensitivity of TPUS. QoE of EVUS,
DAE and EDF was too low to draw conclusions. More well-designed studies are required to define their role in the diagnostic pathway of
ODS.

PLAIN LANGUAGE SUMMARY

Is evacuation proctogram still the reference standard for diagnosis of posterior pelvic floor disorders in women with obstructed
defaecation syndrome?

Theissue

Obstructed defaecation syndrome is a sensation of obstruction during attempts to empty the bowel, a feeling of incomplete bowel
emptying, or the need to use a finger to splint the perineum/vagina or insert into the rectum to remove stool. This can cause embarrassment
and frustration, leading to an adverse effect on quality of life. Differentimaging techniques exist to examine women with these symptoms.
The most commonly performed technique currently used is called evacuation proctography (EP). This test can cause embarrassment, as
it requires the woman to have a large amount of a porridge-like substance introduced via the back passage and then she has to sit on a
commode and open her bowels whilst X-ray images are being taken by the radiologist.

Why is this review important?

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 2
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Other imaging techniques to assess women with these symptoms are available, and most of them are less embarrassing. However, it
remains unclear how good these imaging techniques are in diagnosing the conditions that cause these symptoms. To be able to provide
evidence for potential use of these less embarrassing imaging techniques, existing data of previously-published studies reporting the
accuracy (the ability to detect and exclude a specific disorder) of these imaging techniques need to be analysed.

How was this review conducted?

We searched the available literature on 18 December 2019. We selected studies that assessed the performance of magnetic resonance
imaging (MRI) or pelvic floor ultrasound, or both, and EP in women with symptoms of obstructed defaecation. We assessed the quality of
the included studies, as well as possible sources that might influence the performance of imaging techniques. We conducted statistical
analysis by assessing all available imaging techniques equally, in the absence of a reference standard, to calculate the test accuracy of all
imaging techniques under evaluation.

What are the findings?

We included 39 studies covering 2483 women in the meta-analysis. EP was found to have the highest ability to correctly detect most
conditions causing symptoms of obstructed defaecation; none of the other diagnostic tests met the criteria to replace EP. MRI and
transperineal ultrasound (TPUS) met the criteria for a triage test. They are better able to correctly identify healthy patients than EP. This
means that a positive test result suggests the presence of the disease, as the test rarely gives positive results in healthy women, and avoids
further testing. The results of the other ultrasound techniques were of too low a quality of evidence to draw conclusions.

What does this mean?

In a population of women seeking help for their symptoms of obstructed defaecation, EP remains the test of choice. MRl and TPUS can be
used for the initial assessment of women with obstructed defaecation as a screening test. TPUS or MRI could therefore potentially reduce
the number of women having to undergo EP.

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 3
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SUMMARY OF FINDINGS

Summary of findings 1. Summary of findings: Diagnostic test accuracy of imaging for diagnosis of posterior pelvic floor disorders in women with

oDS

Review  What is the diagnostic test accuracy of imaging techniques for the detection of posterior pelvic floor disorders in women with obstructed defaecation

ques- syndrome?

tion

Impor- To assess diagnostic test accuracy of imaging techniques to find an accurate, but less invasive and more patient-friendly test that could potentially replace the

tance use of EP for the assessment of women with symptoms of obstructed defaecation syndrome (ODS)

Popula- Women with symptoms of ODS

tionl

Setting Secondary and tertiary gynaecology or colorectal surgery outpatient clinics

Prior History

testing

Index Evacuation proctogram, magnetic resonance imaging, transperineal ultrasound, endovaginal ultrasound, dynamic anorectal ultrasound, echodefaecography

tests2

Refer- No reference standard is available; evacuation proctography was the first available test but does not have perfect test accuracy. Statistical analysis with latent

ence class analysis# was used as alternative in the absence of a reference standard

stan-

dard3

Target Rectocele, enterocele, intussusception, anismus, pelvic floor descent

condi-

tions

Criteria Replacement test: both sensitivity and specificity are similar or higher than the historic reference standard EP (probability > 0.40 for sensitivity and specificity).

for test

purpose SPIN triage test (high Specificity rules-IN the diagnosis): specificity is similar or higher than EP (probability > 0.40 for specificity, no restrictions for sensitivity).
SnOUT triage test (high Sensitivity rules-OUT the diagnosis): sensitivity is similar or higher than EP (probability > 0.40 for sensitivity, no restrictions for specifici-
ty).

Test Numer Pooled Pooled esti- Quality Pooled esti- Quality Natural frequencies expressed in a cohort Meets criteria for
of par- preva- mate sensi- of the ev- mate speci- oftheev- 0f1000 triage/replacement
tici- lence tivity in % idence ficity in % idence ) test and implication 7
pants % (95%  (95% Crl) (GRADE) (95% Crl) (GRADE) Based on pooled estimated prevalence by tar-

crl) get condition
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Sstug- :?r.:e:sp :?r-tsp:a- True False False True
fes) ity ity posi- posi- nega- nega-
tives tives tives tives
correctly  over- missed correctly
present diagno- absent
sis
Rectocele
EP 1737(34) 58.9 97.5 DODD 77.8 SOPO 574 91 15 320 N/A
(51.3to (93.7t099.3) Higha (63.5t090.2) Moderate?
67.8)
MRI 659 (19) 94.3 DODD 90.3 [Slelle] 555 40 34 371 SpIN triage test
(85.9t0 98.4) Highb (78.5t097.4) Highb
TPUS 988 (11) 88.4 [elesTentes) 89.1 [elesTestes) 521 45 68 366 SpIN triage test
(74.8t096.6)  Highc (80.8t095.9)  Highc
EVUS 454 (2) 69.0 ®POO 76.5 00 407 97 182 314 SpIN triage test; quali-
ty of evidence too low
(51.5t088.8)  Lowd (53.5t092.9)  Very Lowd to recommend use
DAE 99 (2) 74.6 ®c00 88.5 (61.6 to ®c00 568 45 21 366 SpIN triage test; quali-
98.5) ty of evidence too low
(53.8t091.6)  Very lowe Very lowe to recommend use
EDF 169 (4) 96.4 ®POO 89.0 (59.7 to 00 439 47 150 364 SpIN triage test; quali-
98.7) ty of evidence too low
(86.8 t0 99.4) Lowf Very lowf to recommend use
Enterocele
EP 2233(31) 24.1 91.2 [l 96.5 [l 220 27 21 732 N/A
(19.6 to (83.2t097.1) Highg (93.4t098.9) Highg
28.7)
MRI 1222 (17) 84.5 DDDO 99.2 fetetete) 204 6 37 753 SpIN triage test
(718 to 940) Moderateh (963 to 999) nghh
TPUS 976 (10) 83.6 el e) 98.4 CODD 201 12 40 747 SpIN triage test
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(63.1t0 96.0) Moderatel (95.1t099.8) Highi
EVUS 471 (3) 67.7 P00 96.9 el e) 163 24 78 735 SpIN triage test
(51.2t091.4) Lowi (80.2t099.2) Moderatei
DAE 70 (2) 74.5 [elISIS) 96.8 [eleTeIS) 171 20 70 739 SpIN triage test
(52.4t094.3)  Lowk (75.2t099.6)  Moderatek
EDF 139 (3) 70.9 ] 97.4 &P 179 24 62 735 SpIN triage test; quali-
ty of evidence too low
(51.2 to 95.9) Very lOWl (86.9 to 99.6) I_OWl to recommend use.
Intussusception
EP 1613 (27) 44.1 88.8 DODD 91.8 DODD 392 46 49 513 N/A
(34.7to  (78.8t096.3)  Highm (85.9t097.2)  Highm
52.6)
MRI 480 (11) 60.6 el Tl 96.7 Tl 267 18 174 541 SpIN triage test
(50.8t078.1)  Highn (88.1t099.5)  Highn
TPUS 664 (10) 75.0 DODO 96.4 [elesTeste) 331 20 110 539 SpIN triage test
(53.6 to 92.8) Moderate© (90.9 to 99.1) HighO
EVUS 454 (2) 63.2 000 92.6 el e) 279 41 162 518 SpIN triage test
(51.1t0 87.5) LowP (71.5t098.7) ModerateP
DAE 99 (2) 61.4 ®cc0 92.7 @®c0 271 41 170 518 SpIN triage test; quali-
ty of evidence too low
(50.5t0 89.2) Very lowd (64.6 t0 99.0) Very lowd to recommend use
EDF 169 (4) 89.3 ®O60 92.4 B®O6O 394 43 47 516 Replacement test;
quality of evidence too
(65.1t098.5)  Very lowr (71.9t0 98.9) Lowr low to recommend use
Anismus
EP 985 (15) 24.8 80.4 ®POO 96.8 SODD 199 24 49 728 N/A
(18.5to (63.1t093.7) Lows (94.4 t0 98.8) Highs

31.6)
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MRI 287 (7) 85.9 [GISISI) 95.8 [eleTeIS) 213 32 35 720 SnOUT triage test;
quality of evidence to
(60.4 t0 98.2) Very lowt (89.4 t0 98.6) Moderatet low to recommend use
TPUS 651 (5) 91.9 oD 91.3 ©ODD 228 66 20 686 SnOUT triage test
(72.1t098.3) Highu (83.1t096.7) Highu
EVUS 454 (2) 84.5 [eleISIS) 90.5 [eleISI) 209 72 39 680 SnOUT triage test;
quality of evidence too
(59.1t096.2) LowV (63.0t0 97.6) Lowv low to recommend use
DAE 0 (0) N/A N/A N/A N/A N/A N/A N/A N/A N/A
EFD 169 (4) 87.3 DDOO 92.9 DDOO 216 54 32 698 SnOUT triage test;
quality of evidence too
(71.6t096.2)  Loww (73.8t099.1)  Loww low to recommend use
PFD
EP 476 (10) 66.9 97.5 DDEDO 83.3 BDDO 652 55 16 277 N/A
(55.0to (92.6 t0 99.5) Highx (58.7t0 96.2) ModerateX
78.1)
MRI 350 (7) 93.8 SDDO 79.2 500 627 69 41 263 SpIN triage test; quali-
ty of evidence too low
(81.4t0 98.4) Moderatey  (53.7t0 96.7) Very lowy to recommend use
TPUS 54 (1) N/A N/A N/A N/A N/A N/A N/A N/A N/A
EVUS 0 (0) N/A N/A N/A N/A N/A N/A N/A N/A N/A
DAE 99 (2) 92.9 (64.4 to ®c00 74.2 (53.6 to ®c00 564 25 104 307 None
99.1) 93.4)
Very lowZz Very lowZz
EDF 29 (1) N/A N/A N/A N/A N/A N/A N/A N/A N/A
Risk Participant selection 'selection bias': High risk: 7 studies; unclear risk: 8 studies; low risk: 24 studies
of bias Index test (MRI or Ultrasound) 'interpretation bias': High risk: 3 studies; unclear risk: 8 studies; low risk: 29 studies

(QUADAS-2)38ndex test (EP) 'interpretation bias': High risk: 1 study; unclear risk: 10 studies; low risk: 28 studies
Flow and timing 'selection bias': High risk: 5 studies; unclear risk: 7 studies; low risk: 27 studies
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Applic- Participant selection: Data applicable to women with symptoms of ODS or general pelvic floor dysfunction, or both, presenting to secondary or tertiary care;
ability and to all women regardless of age, parity, body mass index and previous surgery. Data not applicable to asymptomatic women, women presenting to primary
(QUADAS-2) care nor to male patients.

Index test: Data applicable to different methods of performance of techniques, different cut-off values and level of experience of operators.

Hetero-  Sensitivity of MRI performed with an evacuation phase was higher than without evacuation phase, and sensitivity of MRI without evacuation phase was signifi-

geneity  cantly lower than EP for rectocele and enterocele; therefore MRI should be performed with an evacuation phase. Sensitivity of TPUS performed with rectal con-
trast was not significantly higher than without rectal contrast for rectocele, enterocele and intussusception, and was lower than sensitivities of EP; so it is not
recommended for clinical use as it is an invasive procedure and EP remains superior.

Sensi- Estimates of sensitivity and specificity calculated in the subset analysis without studies that could reduce overall quality of the evidence (e.g. excluding stud-

tivity ies with high risk of bias, concerns about applicability and studies published before 2010) were not notably different compared to the main analysis. Overall,

analysis  based on all diagnostic tests and target conditions, the median difference was for sensitivity —2.6% (IQR -7.1% to -0.5%) and for specificity =1.5% (IQR -3.9% to
-0.2%).

Conclu-  EPremains the best diagnostic imaging technique and cannot be replaced. MRI and TPUS could be used as a triage test, as a positive test confirms a diagnosis

sion of rectocele, enterocele and intussusception, and a negative test rules out diagnosis of anismus. Quality of evidence of EVUS, DAE and EDF was too low to sup-

port recommendations.

Crl = Credibility interval; N/A is not analysable

1The imaging techniques must be used in a population of women with symptoms of obstructed defaecation syndrome, i.e. difficulty in evacuating stools from the rectum, the
sensation of incomplete emptying or the need to digitate to empty, or both. We exclude studies in men and asymptomatic women.

2Studies must include EP and any other index test(s).

3Although we include studies that used EP as reference standard, EP was taken as an index test similar to the other index tests in the meta-analysis.

4Latent class analysis is a modelling technique that allows us to estimate the sensitivity and specificity of a set of diagnostic tests in situations in which there is no good reference
standard.

5The numbers of EP are based on the a sum of all comparisons of index tests to EP (MRI, TPUS, EVUS, EDF and DAE). Some studies examined more than one index test.

6GRADE quality of the evidence:

High: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate: We are moderately confidentin the effect estimate: the true effect is likely to be close to the estimate of the effect, but thereis a possibility that it is substantially different.
Low: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

TWhether or not it meets criteria of replacement test, SpIN triage test or SnOUT triage test with clinical implication.

8QUADAS-2 is a tool for the assessment of methodologic quality. The tool comprises four domains: participant selection, index test, reference standard, and flow and timing. In
this review the domain 'reference standard' has been changed to 'index test: EP', in the absence of a reference standard. Each domain is assessed for risk of bias, and the first
two domains are also assessed for concerns about applicability.

GRADE assessment footnotes:

@No downgrading in any of the four domains for sensitivity. Specificity downgraded by one level for unexplained heterogeneity.

bNo downgrading in any of the four domains for sensitivity or specificity. Borderline judgement for consistency of specificity.

¢No downgrading in any of the four domains for sensitivity and specificity. Borderline judgement for directness of sensitivity; decrease of 9% in a selected group of women with
ODS only.
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dSensitivity and specificity downgraded by two levels for unexplained heterogeneity and precision (low number of studies). Also wide credibility intervals were present, but
already downgraded for inconsistency. Specificity downgraded by an extra level for directness: specificity increased with 12% in a selected group of women with ODS only.
Borderline judgement for directness of sensitivity; decrease of 9%.

eSensitivity and specificity downgraded by three levels: two for precision; small sample size and wide Crl, and one for inconsistency as all studies were from the same unit,
although no heterogeneity was present.

fSensitivity and specificity downgraded by two levels for precision (low number of participants) and inconsistency, as all studies were from the same unit, although no
heterogeneity was present. Specificity was downgraded by an extra level for precision because of wide Crl and not yet downgraded for heterogeneity. Borderline judgement for
ROB of specificity; specificity decreased 8% in the analysis without studies with high ROB.

8No downgrading in any of the four domains for sensitivity or specificity.

hSensitivity downgraded by one level for serious effect of ROB; Sensitivity of MRI for enterocele decreased by 11% in the analysis without studies with high ROB. No downgrading
in any of the four domains for specificity.

iSensitivity downgraded by one level because of wide Crlin combination with a borderline judgement for heterogeneity. No downgrading in any of the four domains for specificity.
iSensitivity and specificity downgraded by one level for imprecision (low number of studies). Sensitivity was downgraded by an extra level for imprecision because of wide Crl in
combination with borderline judgement for heterogeneity. Borderline judgement for directness; sensitivity of enterocele on EVUS increased by 9% in a selected group of women
with ODS only.

kSensitivity and specificity downgraded by one level for imprecision for small sample size. Sensitivity was downgraded by an extra level for imprecision because of wide Crl.
Borderline judgement for ROB: sensitivity of DAE decreased 9% in the analysis excluding high ROB studies.

ISensitivity and specificity downgraded by two levels for precision (low number of participants) and inconsistency as all studies were from the same unit, although no
heterogeneity was present. Sensitivity was downgraded by an extra level for precision because of wide Crl and not yet downgraded for heterogeneity.

MNo downgrading in any of the four domains for sensitivity or specificity. Borderline judgement for heterogeneity of sensitivity.

N"No downgrading in any of the four domains for sensitivity or specificity. Borderline judgement for heterogeneity of sensitivity.

OSensitivity downgraded by one level because of unexplained heterogeneity (inconsistency). Wide Crls were present but already downgraded for inconsistency.

PSensitivity and specificity downgraded by one level for imprecision (small number of studies). Sensitivity downgraded an extra level for precision because of wide Crls.
dSensitivity and specificity both downgraded by one level for inconsistency (all from same unit) and by one level for imprecision (small number of studies). Senstivity was
downgraded by an extra level for imprecision because of wide Cl and not yet downgraded for heterogeneity.

rSensitivity and specificity downgraded by two levels for inconsistency; because of unexplained heterogeneity and all from same unit. Both sensitivity and specificity downgraded
by one level for imprecision (small number of studies). Wide Crl but already downgraded for heterogeneity.

sSensitivity downgraded by two levels for serious effect of ROB (sensitivity of EP decreased with 17% when excluding high risk of bias studies) and wide Crl. Borderline judgement
for directness: Sensitivity of anismus increased with 9% in a selected group of women with ODS only. No downgrading for specificity in any of the four domains.

tSenstivity downgraded by three levels: one level for serious effect of ROB (sensitivity of MRI decreased with 10% when excluding high risk of bias studies), and two levels for
imprecision (small sample size and wide Crl). Specificity was downgraded by one level for imprecision because of small sample size.

UNo downgrading in any of the four domains for sensitivity or specificity.

VBoth sensitivity and specificity downgraded by two levels for imprecision because of small number of studies and wide Crl.

WBoth sensitivity and specificity downgraded by two levels; one level for inconsistency (all studies from the same unit) and one level for imprecision (small sample size).

XNo downgrading in any of the four domains for sensitivity. Downgrading specificity by one level for inconsistency (unexplained heterogeneity).

YSpecificity downgraded by one level because of serious effect of ROB (specificity increased 11% when excluding studies with high risk of bias), and one level for inconsistency
(unexplained heterogeneity). Both sensitivity and specificity downgraded by one level for imprecision because of small numbers. For specificity also wide Crl, but already
downgraded for unexplained heterogeneity.

ZSensitivity and specificity both downgraded by three levels; one for inconsistency as all studies were from the same unit, although no heterogeneity was present, and by two
levels for precision (small sample size and wide Crl).
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BACKGROUND

Obstructed defaecation syndrome (ODS) is difficulty in evacuating
stools, requiring straining at defaecation associated with lumpy
or hard stools, having the sensation of incomplete evacuation, a
feeling of anorectal blockage/obstruction or the need to manually
assist defaecation (Sultan 2017). This could lead to excessive
straining, dependence on laxatives or enemas or both, unsuccessful
attempts with prolonged periods spent in the toilet, and return
visits to it (Santoro 2006). In addition, these people tend to digitally
assist evacuation of stool by any of the following techniques: a)
rectal digitation (manual extraction of stool from the rectum); b)
vaginal digitation (supporting the posterior vaginal wall); or c)
splinting (manually supporting the perineum or buttocks during
straining, usually with thumb or fingers) (Sultan 2017). These
symptoms have a significant effect on social, physical, emotional
and sexual well-being, all of which impact on quality of life (Bove
2012; Irvine 2002). This syndrome is also known as anorectal outlet
obstruction, evacuatory dysfunction, outlet constipation and pelvic
outlet obstruction.

ODS is a sub-category of constipation. The prevalence of
constipation in the general population is 27% to 30% when self-
reported (Garrigues 2004; Irvine 2002; Pare 2001) and 13% when
based on the Rome Il criteria for constipation (Papatheodoridis
2010). Constipation contributes to cost for both the patient and
society in terms of medications, aids purchased, and loss of
work days (Dennison 2005). Constipation can be split into three
categories: normal-transit constipation, slow-transit constipation
and ODS, which can co-exist in the same person (Lembo 2003).
ODS can be distinguished from slow-transit constipation by
bowel frequency and stool consistency. Slow-transit constipation
is defined as infrequent bowel movements (less than twice a
week) and hard stools, whilst people with ODS have at least one
defaecation or attempted defaecation a day, and symptoms can
also be present with soft stools (Altomare 2008). The severity of
ODS symptoms can be assessed with disease-specific validated
questionnaires (Altomare 2008; Renzi 2013).

Symptoms of ODS often arise between the ages of 40 and 50, when
progressive weakening of the supportive tissue occurs (D'Hoore
2003). ODS is observed in up to half of those with chronic
constipation, and is five times more common in women than in
men (Noelting 2016). The prevalence of ODS is dependent on
the definition used. When defined as 'at least weekly' symptoms
of difficulty in bowel movements or digitation or both, the
prevalence in the general female population is 20%. In women
with symptoms of pelvic floor dysfunction the prevalence of ODS
is 32% (Whitcomb 2009). Other studies also found a varying rate
of digital assistance for defaecation from 7% in women who seek
routine gynaecological care to 38% in women with a stage Il or
higher posterior vaginal wall prolapse (Kahn 2005; Tan 2005). The
prevalence of symptoms of ODS is high in the urogynaecological
population; 62% in the total urogynaecological population and
71%in women with stage Il or higher posterior vaginal wall prolapse
(Guzman Rojas 2016).

The aetiology of ODS can be either functional or mechanical
(anatomical). Functional causes could be due to inefficient
inhibition of the internal anal sphincter (e.g. Hirschprung's disease,
Chagas' disease and hereditary internal sphincter myopathy) or
inefficient relaxation of the striated pelvic floor muscles (e.g.

anismus, spinal cord lesions and multiple sclerosis). Mechanical
causes of ODS can be positioned within the rectum (e.g. rectal
tumour, rectocele, rectal intussusception and rectal prolapse) or
outside the rectum (pelvic floor descent, enterocele/sigmoidocele,
uterine or vaginal prolapse or both) (D'Hoore 2003; Santoro 2006).

The most common mechanical (rectocele, enterocele,
intussusception and pelvic floor descent) and functional causes
(anismus) affecting the posterior part of the pelvic floor, leading
to symptoms of ODS, are called "posterior pelvic floor disorders'.
These can all be visualised with radiologic imaging. As the cause
of the symptoms in people with ODS is not always visible on
physical examination (Kelvin 1992; Kelvin 1999), it is recommended
to perform diagnostic imaging to confirm the diagnosis when
posterior pelvic floor disorders are suspected, particularly when
considering surgical options (Berman 2005). Inaccurate diagnosis
could lead to inappropriate and ineffective surgery with increased
risk of complications. Depending on the severity of symptoms and
imaging findings, about 20% to 42% of people with ODS need
surgical repair, mainly comprising transvaginal rectocele repair,
abdominal sacrocolpopexy, ventral rectopexy or stapled transanal
rectal resection (STARR) (Kapoor 2008; Podzemny 2015). It has been
shown that operative repair reduces ODS symptoms and improves
the quality of life (Altomare 2018; Bock 2013; Racaniello 2015; Renzi
2013).

Currently no reliable reference standard exists for the diagnosis
of posterior pelvic floor disorders. Evacuation proctography (EP)
is the first established and most commonly used diagnostic
imaging technique for the assessment of posterior pelvic floor
disorders, and is therefore considered to be the reference standard
investigation (Sultan 2017); however, the technique has been
criticised because of its significant intra- and inter-observer
variability (Goei 1989; Miiller-Lissner 1998; Van lersel 2017).
Moreover, it has been shown not to deliver perfect test accuracy.
When using intraoperative results as the reference standard,
sensitivity of EP for rectocele was 50% and specificity was 93%. For
enterocele, sensitivity was 47% and specificity 79%, this low test
accuracy was caused by enteroceles either missed by EP or wrongly
identified as being an enterocele, when it was actually a uterine
prolapse (Lienemann 1997). Faucheron 2014 found a sensitivity
of 83% and a specificity of 100% for the diagnosis of enterocele
and a sensitivity of 88% and a specificity of 100% for diagnosis of
intussusception, similar to the test accuracy of MRl when compared
to intra-operative findings. Intra-operative findings, however, are
not always available as not all patients require surgical repair;
moreover, during an operation maximum Valsalva (during which
diagnosis is made clinically) is not possible under anaesthesia, and
therefore intra-operative findings can not be a potential reference
standard. In the absence of a reference standard and when no
a priori consensus exists about what combination of tests would
be a suitable reference standard, the method to evaluate the
accuracy of multiple diagnostic tests is latent class analysis (Rutjes
2007). Latent class analysis combines the results of the imaging
techniques through a statistical model to identify the true patient
status. It assumes that the actual results of the techniques are
imperfect observations of the true unobserved patient status:
latent classes 'healthy' and 'diseased".

Target condition being diagnosed

Thetarget conditions being assessed in this review are the posterior
pelvic floor disorders which are visible on radiologic imaging.

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 10
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Rectocele

The rectovaginal septum is the supportive tissue between the
rectum and the vagina (DelLancey 1999; Ludwikowski 2002;
Richardson 1993; Zbar 2003), although some authors were unable
to find histological evidence of a distinct fascial layer between
the anterior wall of the rectum and the posterior vaginal wall
(Kleeman 2005). A defect in the rectovaginal septum could allow
the anterior rectal wall to herniate through this defect into the
vagina. A rectocele is defined as an outward bulge of the rectal
wall. This often causes a bulge of the posterior vaginal wall into
the lumen of the vagina, which is visible on physical examination.
A posterior rectocele (a bulge of the posterior wall of the rectum)
is less common and not visible on physical examination. Although
childbirth appears to be associated with an increase in the
prevalence and size of these defects (Dietz 2006), rectoceles can
occur in women who have not been pregnant (Dietz 2005b). A
rectocele of less than 2 cm is often asymptomatic and therefore
clinically irrelevant (Freimanis 1991; Palit 2014; Shorvon 1989).
The prevalence of a rectocele of more than 2 cm in women with
symptoms of ODS is 37% to 42% (Martellucci 2011; Weemhoff 2013).
Arectoceleis clinically significant if it fills preferentially orif it fails to
empty after simulated defaecation (Lembo 2003), with a prevalence
of 28% in women with defaecatory dysfunction (Hainsworth 2016).

Enterocele

In normal circumstances, the most inferior point of the abdominal
cavity is the pouch of Douglas, situated above the vagina and the
rectum. The peritoneal sac with abdominal content could herniate
between the rectum and the vagina and potentially even protrude
into the vagina. Usually, the herniated peritoneal sac contains small
bowel loops (enterocele), but sometimesitis filled with the sigmoid
colon (sigmoidocele). Enteroceles are divided into posterior, lateral
and anterior, depending on which aspect of the vaginal wall is
affected (Nichols 1972). The posterior enterocele is by far the
most common, with the other two being uncommon (Cronje 2004).
There are several factors that contribute to the formation of an
enterocele: frequent and prolonged straining, chronically increased
intra-abdominal pressure, postmenopausal status, multiparity and
previous hysterectomy (Chou 2000; Cronje 2004; Karasick 1997;
Lapalus 2004; Mellgren 1994b; Nichols 1972; Oom 2009). The exact
prevalence of this condition is unclear. On EP, enteroceles were
found in 10% of healthy asymptomatic female volunteers (Shorvon
1989), in 11% to 25% of women with symptoms of pelvic floor
dysfunction (Lapalus 2004; Takahashi 2006), and in 23% of women
who are investigated for ODS (Morandi 2010). In women who had
surgery for pelvic floor disorders, an enterocele was identified in
25% to 45% (Chou 2000; Cronje 2004). The role of enterocele as a
causative factor in ODS is controversial, as people with ODS often
have a combination of various abnormalities (Morandi 2010).

Intussusception

Intussusception is defined as invagination of the rectal wall
into the rectal lumen during defaecation (Dvorkin 2004). It
may be described as anterior, posterior or circumferential. The
intussusception may involve the full thickness of the rectal wall
or only the mucosa. It can be classified as intra-rectal (remains
within the rectum), intra-anal (extends into the anal canal),
or external (complete rectal prolapse) (Santoro 2011). There is
often no identifiable cause in adults, although it appears to be
more common in multiparous women, suggesting that it may

be associated with other pelvic floor damage (Santoro 2011).
Intussusception is the least common cause of ODS, with a
prevalence of 4% in the urogynaecological population (Rodrigo
2011). Small intrarectal intussusceptions may be detected in
asymptomatic people (Freimanis 1991; Palit 2014; Shorvon 1989),
but when the infolding becomes intra-anal, the patient experiences
a sensation of incomplete defaecation due to outlet obstruction. In
76% of the women, intussusception is associated with concomitant
posterior compartment disorder such as a rectocele, enterocele or
anismus (Karlbom 1999; Stoker 2000).

Anismus

In normal circumstances, the pelvic floor and anal sphincter
muscles relax during defaecation. Anismus is a state of paradoxical
pelvic floor contraction during attempts to evacuate, resulting
in inadequate rectal emptying. Previously, other terminology has
been used to describe this abnormality: pelvic floor dyssynergy,
paradoxical puborectalis syndrome, spastic pelvic floor syndrome
and non-relaxing puborectalis syndrome (Stoker 2000). Its exact
prevalence is unknown (D'Hoore 2003). Anxiety and psychological
stress may contribute to the development of anismus and it is more
common in women with a history of sexual abuse (Leroi 1995). In
contrast to the other posterior pelvic floor disorders, the incidence
of anismus decreases with age (Murad-Regadas 2012a).

Pelvic floor descent

The descending perineum syndrome was first described by Parks
1966, and is associated with abnormal descent of the perineum
on clinical examination. It is caused by weakening of the pelvic
floor muscle as the result of either neuropathic degeneration,
trauma during pregnancy/childbirth or permanent damage due
to exaggerated defaecation efforts (Barthet 2000). It is a complex
pelvic floor disorder, usually associated with pelvic organ prolapse.
Excessive perineal descent may cause stretch injury to the
pudendal nerves and sacral roots (denervation) leading to the
development of a neuropathy-related faecal incontinence (Bartolo
1983). The synonym of perineal descent on imaging is called pelvic
floor descent and is defined as abnormal descent of the ano-rectal
junction during straining.

Index test(s)

Evacuation proctography

Evacuation proctography (EP) enables dynamic evaluation of the
anatomy and function of the anorectum and pelvic floor during
defaecation. Conventionally, EP is performed in the sitting position
using barium paste as rectal contrast. The defaecation process
is evaluated during evacuation of the contrast using X-ray. EP is
simple to perform and widely available, but it involves exposure
to ionising radiation, which should be avoided in women who are
or might become pregnant, because of its risk of teratogenicity
(Williams 2010). EP requires preparation of the small bowel with
oral contrast and the large bowel with rectal contrast. It is a
lengthy procedure, as the small bowel preparation should be
given to the patient one hour prior to the actual investigation.
This preparation could cause nausea and constipation as a side
effect. The outcome of this investigation is dependent on the
consistency of the rectal contrast, which may vary depending on
the time between preparation and usage, and the patient's effort to
evacuate the contrast. Most women will find the bowel preparation

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 11
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and the need to defaecate in a non-private setting embarrassing
and unpleasant.

Dynamic magnetic resonance imaging

Magnetic resonance imaging (MRI) is an investigation which does
not involve ionising radiation. Dynamic MRI (MR-defaecography) is
capable of visualising soft tissue and pelvic muscles in different
planes and is therefore highly sensitive to detect anatomic
abnormalities of the anterior (bladder and urethra), middle (vagina
and uterus) and posterior (bowel and anorectum) compartment,
whereas with EP (without opacification of the bladder or vagina
or both) little or no information about the anterior and middle
compartment can be obtained (Stoker 2001). Like EP, MRI is a
dynamic investigation and allows assessment of the rectum at
rest, during straining and evacuation after the application of
rectal contrast (ultrasound gel). Unlike EP, because of excellent
tissue discrimination of MRI, no contrast is required for the
small bowel, vagina or bladder, which considerably reduces the
preparation time. The disadvantages of dynamic MRI are that
it is an expensive method, and not widely available. MRl may
not be suitable for patients with metal implants (e.g. aneurism
clips, pacemakers, sacral nerve stimulation implants, etc.) and
with claustrophobia. Unlike EP, the patient is normally in the
supine position during examination, which does not mimic the
physiological defaecation position. Although open-magnet MR
defaecography can be performed with the patient in the sitting
position, it requires a specially-designed open scanner, which
is even more expensive and restricted to large medical centres
(Bertschinger 2002).

Pelvic floor ultrasound

Ultrasound is a non-invasive investigation without use of ionising
radiation. Compared to other imaging techniques the costs of
ultrasound are relatively low and include a fixed purchase price of
the ultrasound scanner and variable overheads for maintenance,
ultrasound gel and probe covers. Ultrasound can be an 'in-office'
examination and therefore can be done at the same time as
the consultation and clinical examination. The benefit of this
is that the treating clinician is able to correlate the ultrasound
findings with symptoms and clinical findings, but this does require
training and expertise. Ultrasound is more readily available and
is a faster investigation compared to either EP or MRI. There are
no risks or adverse events associated with the use of ultrasound
and it is better tolerated by patients as no bowel preparation or
contrast is required. Ultrasound provides real-time imaging of the
pelvic structures, allowing for static and dynamic investigation
of all three compartments. There are various types of ultrasound
techniques, which are used for the assessment of the pelvic floor:
transperineal ultrasound (TPUS) is performed with a probe placed
on the perineum; endovaginal ultrasound (EVUS) with a probe
placed into the vagina; and endorectal ultrasound with a probe
inside the rectum. The latter is not to be confused with a probe in
the anal canal (endoanal ultrasound; EAUS) which is used to assess
anal sphincter injuries.

TPUS, using a curved array transducer, enables both 2D and 4D
imaging with multiplanar or tomographic reconstructions in any
freely-definable plane, and has excellent tissue discrimination
(Dietz 2014; Wieczorek 2011). EVUS and endorectal ultrasound are
performed with a high-frequency linear probe, which is closer to
the area of interest than TPUS. The high resolution results in fluent

and representative views of the pelvic floor anatomy (Santoro 2011;
Shobeiri 2012). The use of endorectal ultrasound is limited in the
assessment of the anterior and middle compartments (Regadas
2011). The disadvantages of ultrasound in general are possible
discomfort and embarrassment to the patient due to the position
of the probe. The probe and the supine or left-lateral position
of the patient may restrict the complete descent of prolapse
during straining, thereby underestimating the degree of prolapse.
Another limitation of ultrasound is that there is normally no
evacuation phase, which is very important, as some abnormalities
are more likely to become apparent at the end of evacuation
(e.g. full-thickness rectal prolapse and recto-anal intussusception),
and incomplete evacuation is not assessed. Moreover, as pelvic
floor ultrasound is operator-dependent, it should be performed
after an adequate learning curve (Beer-Gabel 2004; Santoro 2011;
Wieczorek 2011).

Clinical pathway

People with symptoms of ODS are referred by the general
practitioner to a colorectal surgeon or a (uro)gynaecologist, or
both. No prior testing is performed. A history is taken to allow the
specialist to differentiate between slow-transit constipation, ODS
or a combination of both. Women with normal-transit constipation
are not usually referred because symptoms may be controlled by
laxatives. Specific questionnaires and pathways can help to assess
complex symptoms and the impact on the patient's quality of life
(Altomare 2008; Renzi 2013; Sultan 2017).

On physical examination, a rectocele can be diagnosed and
staged using the standardised POP-Q method (Bump 1996) for
the assessment of pelvic organ prolapse. The stage of rectocele
can be defined using the following classification: Stage 0 = no
rectocele; Stage 1 = most distal part of rectocele is > 1 cm above
the level of the hymen; Stage 2 = most distal part of rectocele is
between = 1 cm proximal or distal to the plane of the hymen, and
Stage 3 = most distal part of rectocele is > 1 cm below the plane
of the hymen. Colorectal surgeons usually do not use the POP-Q
method and diagnose a rectocele by performing a rectal or a vaginal
examination, or both (Beggs 2014).

The diagnosis of an enterocele is based on identifying a hernia
sac between the vagina and rectum. This can be achieved by
a combined vaginal and rectal digital examination (particularly
in the upright position). It is important to differentiate between
rectocele and enterocele, as it changes the surgical options, but
an enterocele cannot always be detected by physical examination
(Kelvin 1999). Rigid sigmoidoscopy should be a part of clinical
examination to evaluate intussusception, but this investigation is
usually performed by gastroenterologists or colorectal surgeons.

Intussusception is not easily demonstrable clinically, but pre-
operative identification is important as it may modify the surgical
approach in patients with concomitant posterior pelvic floor
disorders (Weemhoff 2013).

Anismus may be identified by digital rectal examination. It is
suspected in the absence of relaxation or further tightening of the
anal canal during attempts to strain (paradoxical contractility).

Pelvic floor descent is visible on clinical examination when the
perineum is ballooning downwards beyond the ischial tuberosities
during straining (hence also known as perineal descent).
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Additionalinvestigations for the assessment of ODS are the balloon
expulsion test, anorectal manometry and electromyography
(EMG). Anorectal testing is recommended in patients in
whom conservative management in the form of diet, lifestyle
modification, empiric laxatives treatment and biofeedback have
failed (Bharucha 2014). In patients with ODS who are suspected of
co-existing conditions, additional investigations can be requested:
bowel transit-time study using X-ray to assess slow-transit
constipation, colonoscopy to exclude malignant conditions of the
large bowel, endoanal ultrasound and anorectal manometry for the
assessment of anal incontinence.

Additional radiological imaging needs to be considered in people
with symptoms of difficulty in bowel evacuation or digitation
or both, or when posterior pelvic floor disorders are suspected,
especially when considering the surgical options (Berman 2005).
Currently EP and MRI are used in clinical practice. In some centres,
EP has been substituted with dynamic MRI without evidence of
similar accuracy. Pelvic floor ultrasound for the posterior pelvic
floor is largely used as a research tool, and is emerging into clinical
practice.

All possible diagnostic options for the detection of ODS
are: validated questionnaires, physical examination, anorectal
manometry, balloon expulsion test, electromyography, pelvic floor
ultrasound, MRI and EP.

Rationale

EP is the most commonly used imaging technique for the diagnosis
of posterior pelvic floor disorders and has been regarded as the
reference standard, because of extensive experience and the lack of
a perfect reference standard, even though it has been proven not
to have perfect accuracy. Moreover, EP is an invasive, embarrassing
and unpleasant investigation, which uses ionising radiation and
visualises only one compartment. There is an increasing need to
find an alternative test for the assessment of ODS that is more
acceptable to the patient. Over the years, research has focused on
identifying alternative imaging techniques, which would address
these disadvantages and may eventually be able to substitute for
EP. Although new imaging approaches have been validated and
comparative studies of different imaging techniques have been
done, the level of agreement between EP, MRI and pelvic floor
ultrasound for the diagnosis of posterior pelvic floor disorders
varies widely. Due to this lack of consensus about the accuracy of
these imaging modalities, it is necessary to conduct a systematic
review of the literature.

OBJECTIVES

To determine the diagnostic test accuracy of EP, dynamic MRI and
pelvic floor ultrasound for the detection of posterior pelvic floor
disorders in women with ODS, using latent class analysis in the
absence of a reference standard, and to assess whether MRI or
pelvic floor ultrasound could replace EP.

Secondary objectives

To investigate differences in diagnostic test accuracy in relation to
the use of rectal contrast, evacuation phase, patient position and
use of different cut-off values for the presence of disease, which
could influence test outcome.

METHODS

Criteria for considering studies for this review
Types of studies

Diagnostic test accuracy studies and cohort studies (prospective or
retrospective) that compare imaging modalities for the detection of
posterior pelvic floor disorders were eligible for inclusion. Studies
should have used EP in the assessment of test accuracy; either
as reference standard or alongside another index test. If test
accuracy was not reported, we requested test accuracy data from
the study authors; if these data were not available we excluded
the studies. We only considered randomised controlled trials if
participants were randomised to receive one or other index test and
all participants received EP. We excluded case reports and case-
control studies, selecting participants with (and without) a specific
target condition, as they are likely to overestimate sensitivity and
specificity and may potentially cause bias (Whiting 2013).

Participants

We considered studies that recruited women who were suspected
of having posterior pelvic floor disorders, e.g. having symptoms
of ODS or other symptoms of pelvic floor dysfunction (posterior
vaginal wall prolapse, dyschezia, constipation etc.). We excluded
studies recruiting only asymptomatic participants. Studies
recruiting women with and without symptoms were considered for
inclusion, and only data on women with symptoms were included
in this meta-analysis. If these data could not be extracted, we
approached the study authors to provide test accuracy data only
on women with symptoms. We excluded studies that included
participants under the age of 18. Studies which included both male
and female participants were considered for inclusion and we tried
to retrieve test accuracy data only for the women.

Index tests

Studies included in this review assessed test accuracy of two
or more imaging modalities that are able to identify posterior
pelvic floor disorders. Imaging modalities that are considered as
index test are evacuation proctography (EP), dynamic magnetic
resonance imaging (MRI) either performed with an open or
closed magnet, and various types of dynamic ultrasound;
transperineal ultrasound (TPUS), endovaginal ultrasound (EVUS),
echodefaecography (EDF) and dynamic anal endosonography
(DAE). The index tests considered could be performed with the
participant in any preferable position, with or without the use
of rectal contrast, and with or without the use of an evacuation
phase, as the secondary objective was to find differences in test
accuracy when these tests are performed using different methods.
For a specific description of how these imaging modalities are
performed, see Table 1.

Target conditions

Studies included in this review assessed one or more of the
posterior pelvic floor disorders explained in the sections below.
This review investigates the accuracy of the index tests to identify
each separate condition. We noted that for most target conditions
different cut-off values for test positivity were defined for each
imaging technique. For this review we chose to use the lowest cut-
off for each condition as the cut-off for test positivity. In this way
all different cut-offs could be included, as the secondary objective
was to investigate differences in diagnostic test accuracy related to
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different cut-off values for the presence of disease. For an overview
of the existing classifications of the target conditions, see Table 2.

Rectocele

On EP and MR, a rectocele is diagnosed when there is bulging of
the anterior rectal wall. The depth of the rectocele is measured
as the maximum depth of the protrusion perpendicular to the
expected contour of the anterior rectal wall (Lienemann 1997;
Mellgren 1994a). On TPUS a rectocele is diagnosed when a defect in
therectovaginal septum is present, defined as a sharp discontinuity
in the anterior anorectal muscularis, resulting in a herniation of
rectal contents into the vagina (Dietz 2005a). The method for depth
measurement is as described for EP. For EVUS, the diagnosis of a
rectocele is similar to that used for TPUS. On EDF a rectocele is
diagnosed as a vertical displacement of the lower rectum during
defaecatory effort. The depth is measured as the distance between
theinitial position of the posterior vaginal wall and that at maximal
straining (Regadas 2011). On DAE a rectocele is diagnosed if the
ventral rectal wall bulges into the vaginal lumen during straining to
defaecate (Vitton 2011). For this review, we define test positivity for
allimaging techniques as the presence of a rectocele from 0 mm in
depth.

Enterocele

On EP, an enterocele is diagnosed when the small bowel or
rectosigmoid descends between the rectum and vagina or an
enlarged rectovaginal space is visible (Brusciano 2007; Mellgren
1994a). On MRI, an enterocele is defined as descent of the small
bowel or sigmoid colon below the pubococcygeal line (PCL) or
into the rectovaginal space (Lienemann 1997; Pescatori 2006).
The PCL is the connection between the inferior border of the
symphysis pubis and the last horizontal coccygeal joint in the
sagittal view. On TPUS and EVUS an enterocele is diagnosed when
small bowel loops are visible near the rectal vagina septum (Beer-
Gabel 2008). On EDF an enterocele is diagnosed when the small
bowelis positioned below the ischiococcygeal line (Murad-Regadas
2011) and on DAE, the presence of a herniation of the peritoneal
sac in the rectovaginal space during straining is diagnostic (Vitton
2011). For this review, we defined test positivity for all imaging
techniques as the presence of any enterocele, either the presence
of the small bowel descending between the rectum and vagina, into
the rectovaginal space, or below the PCL.

Intussusception

On all imaging techniques intussusception is diagnosed when an
invagination of the rectal wall protrudes into the rectal lumen,
anal canal or externally during maximal Valsalva (Mellgren 1994a;
Beer-Gabel 2004). The Oxford criteria differentiate between high
and low rectal or anal intussusception (Collinson 2008). Test
positivity for this review for all imaging techniques was defined as
the presence of any intussusception; this could either be partial
or circumferential intussusception, extending intra-rectally, intra-
anally or externally.

Anismus

Whether the puborectalis muscle relaxes or contracts during
straining can be measured in all imaging techniques by calculating
the difference between the size of the anorectal angle (ARA) at
rest and during straining. The ARA is the angle created by the pull

of the puborectalis sling at the level of the anorectal junction. A
more acute ARA during defaecation indicates a failed release of
the puborectal muscle. Some studies reported a wide variation
in the value of the ARA both in normal individuals and in people
with anismus (Ferrante 1991; Halligan 1995; Shorvon 1989), hence
the use of ARA for the diagnosis of anismus is under discussion.
Alternatively, anismus can be defined as paradoxical pelvic floor
contraction recognised by looking at the cineloops (Hainsworth
2016; Pilkington 2012). Anismus is diagnosed on EP and MRI when
a delayed or incomplete expulsion of rectal contrast due to lack
of opening of the ARA or anal canal is visible, as a persistent
impression of the puborectalis muscle on the posterior rectal wall
or as a paradoxical contraction (Kuijpers 1985; Piloni 2013). On
ultrasound, anismus is defined when straining is associated with
sharpening of the ARA (Martellucci 2011; Murad-Regadas 2008) or
when a paradoxical contraction is present (Hainsworth 2016). Test
positivity in this review was defined as the presence of anismus
either by a decreasing ARA or paradoxical contraction of the
puborectalis muscle.

Pelvic floor descent

Pelvic floor descent is determined by measuring the level of the
anorectal junction (ARJ) at rest and during straining. Pelvic floor
descent is defined as either descent of the ARJ to more than 2 cm
below the PCL at rest or descent to more than 3 cm below the PCL
on straining (Bartolo 1983), or as a movement of the ARJ of more
than 2.5 or more than 3 cm on Valsalva compared to the resting
position (Matsuoka 2000; Murad-Regadas 2011). On ultrasound,
pelvic floor descent is diagnosed when the distance between the
initial and the final position of ARJ during Valsalva is more than
2.5 cm (Murad-Regadas 2011), more than 3.5 cm (Martellucci 2011),
or when the puborectalis muscle descends more than 2 cm on
straining (Vitton 2011). We define test positivity in this review as the
presence of any pelvic floor descent; ARJ more than 0 mm below
PCL or a displacement of the ARJ of more than 2.5 cm between rest
and Valsalva.

Reference standards

The result of EP is highly dependent on consistency of the contrast,
operator experience and evacuatory effort by the person, which
could be reduced due to embarrassment. EP is likely to over-
or underdiagnose conditions and consequently does not have a
perfect test accuracy; it therefore cannot be considered to be a
perfect reference standard. Although we included studies that used
EP as a reference standard, the meta-analysis was performed using
latent class analysis, in the absence of a reference standard, and EP
was taken as an index test similar to the other index tests.

Search methods for identification of studies
Electronic searches

We performed a computer-assisted search in MEDLINE and
Embase with the OVID interface on 18 December 2019. We
designed similarly-structured search strategies using search terms
appropriate for each database (see Appendix 1 and Appendix 2
for search strategies run in MEDLINE and Embase). We have not
used any search filters (collections of terms aimed at reducing
the number needed to screen) as an overall limiter because those
published have not proved sensitive enough (Whiting 2011a).
We did not apply any language or date restrictions to the
electronic searches. We also searched the Cochrane Library’s DARE,
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CDSR and HTA databases, focusing on systematic reviews and
HTAs, and the CENTRAL Register of Controlled Trials (CENTRAL)
for primary studies (Appendix 3). We have also searched the
Cumulative Index of Nursing and Allied Health (CINAHL) via
EBSCO, as this has an appropriate subject focus (Appendix 4). We
identified grey literature through the Science Citation Index and
Conference Proceedings Citation Index (Appendix 5). One review
author developed the search strategy and a search specialist from
Cochrane Colorectal Group has approved the official search.

Searching other resources

We performed a handsearch of the references of all included studies
to identify eligible studies missed by electronic searches. Through
PubMed, we used the included studies to search for additional
studies using the 'Related Articles' feature. We used Google Scholar
to search for possible eligible studies that have cited one of
the included studies. We contacted institutions known to be
involved in research of imaging of posterior pelvic floor disorders
to collect data of ongoing research. We searched for ongoing trials
on www.clinicaltrials.gov and WHO ICTRP (International Clinical
Trials Registry Platform) at apps.who.int/trialsearch/, which has
data from all approved registers worldwide. In order to reduce
publication bias, we attempted to contact researchers involved in
studies with possibly relevant but unpublished data.

Data collection and analysis
Selection of studies

Two review authors (IvG and ASt) independently screened titles
and abstracts of identified studies, to determine whether they
met the inclusion criteria. We obtained a full-text version of each
potentially eligible study, identified by the electronic search or by
other methods. Two review authors (IvG and ASt) independently
evaluated each study for inclusion or exclusion using a study
eligibility screening form (Appendix 6), based on prespecified
inclusion criteria, resolving disagreements by discussion and in
consultation with a third review author (RT). Studies that were
published more than once and with overlapping participant
data were all selected. We contacted authors with more than
one included study, to avoid possible overlap in participant
populations; in cases of overlapping participant data, the data of
each population were only used once in the meta-analysis. Studies
that reported results in men as well as women were all selected,
and we contacted authors to provide results on women only. If
these datawere not available, studiesincluded in the meta-analysis
were required to have at least 75% women (an arbitrary cut-off).
We included studies in a language other than English that met the
inclusion criteria, and we approached the authors of these studies
to provide characteristics of the study together with test accuracy
data to overcome language restrictions. If these data were not
available, we excluded the study.

Data extraction and management

Two review authors (IvG and ASt) independently performed
data extraction, including study characteristics, assessment of
methodological quality, assessment of possible sources of
heterogeneity and test accuracy results from the included studies
by using a standardised data extraction form (Appendix 7). We
resolved any discrepancies in extracted data by discussion and
consultation with a third review author (RT). Forallincluded studies
test accuracy data were extracted by participant in numbers of

presence or absence of the target condition for each technique,
adding up to a total number of participants with a specific test
result pattern for each study (Menten 2015). If these data were not
available in the published trial reports, we contacted study authors
and requested the missing information.

Assessment of methodological quality

We assessed the methodological quality of each study using Quality
Assessment of Diagnostic Accuracy Studies (QUADAS-2) (Whiting
2011b), as recommended by Cochrane. This tool is made up of
four domains: patient selection, index test, reference standard and
patient flow, and was tailored with review-specific questions (see
Appendix 8). The domain 'Index test' was filled with the results of
EP, MRI and ultrasound. The domain 'reference standard' was not
filled in the absence of a reference standard, hence this domain
was removed from the form. In the 'Characteristics of included
studies' and the ROB figures, the 'reference standard' domain was
filled with the results of EP as this domain could not be removed
from the RevMan software. Because of the design of this review, all
included studies performed EP alongside another index test (MRI or
ultrasound). Each domain was assessed for risk of bias, and the first
two domains were also considered for applicability. We labelled
a domain as 'low risk of bias' when all signalling questions were
answered with 'yes, as 'unclear risk of bias' when one or more
signalling questions were answered as 'unclear' and none with 'no/,
and as 'high risk of bias' when one or more signalling questions
were answered as 'no'. The latter differed from the protocol, as
a domain was previously defined as ’high risk of bias’ when all
signalling questions were answered with 'no’. Two review authors
(IvG and ASt) independently assessed the quality of each study,
with all disagreements resolved by consultation with a third review
author (RT). The influence of risk of bias on the accuracy of index
tests was explored in the sensitivity analysis by excluding studies
that had at least one domain classified as high risk of bias.

Statistical analysis and data synthesis

As described in the protocol, we initially planned to conduct a
frequentist latent class analysis (LCA), using random effects for
sensitivity, specificity and prevalence, following Chu 2009. With
this approach we aimed to estimate sensitivity and specificity of a
pair of two tests, in our study: an index test and EP (the imperfect
reference standard), using only the studies in which the index
test was applied. Unfortunately, there were not enough studies
to estimate in a valid manner by index test and condition the
sensitivity and specificity of both the index test and EP.

Our meta-analysis is based on a Bayesian approach to LCA,
described by Menten 2015, which allows for the comparison of
several diagnostic tests without reference standard. They propose a
hierarchical LCA, where thefirst level consists of a model to describe
the observed data per study. The basic data format for this model
is not the number of true positives and true negatives for each
test Tj, as there is no reference standard, but rather the number
of participants that show a certain pattern of outcomes across the
J tests performed in a study (pattern-per-participant format). The
number of participants with pattern y = (y1, y, . . ., yJ), with y;
the observed binary outcome (0 = negative, 1 = positive) for test
Tj, can be denoted as Ny. Ny is assumed to follow a multinomial
distribution: Ny ~Mult (N, P(y)), with N the total sample size

and P(y) the probability of y, depending of the test accuracy and
the prevalence of the target condition. The prevalence of the
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target condition is allowed to vary across studies. At the second
level a model for the study-specific sensitivity-specificity pairs is
specified. Considering the low number of studies with more than
two tests (maximum three studies), and after discussing this by
email with Menten, we decided to use model 4 from the article.
Consequently, the sensitivities and specificities of all diagnostic
tests are modelled using separate bivariate normal distributions
per test. With this approach we estimated per target condition the
pooled sensitivity, specificity, prevalence, positive predictive value
(PPV), negative predictive value (NPV), positive likelihood ratio (LR
+), negative likelihood ratio (LR-) and diagnostic odds ratio (DOR)
with corresponding 95% credibility intervals (Crls) of the separate
diagnostic tests. PPV, NPV, LR and DOR estimates are based on
the estimated pooled prevalence, sensitivity, and specificity. Using
the same hierarchical approach, the sensitivity, specificity and
prevalence are estimated per study.

We estimated and reported the median parameter values and their
95% Crls. The median or the 50% quantile is the value below
which lies 50% of the posterior sample, which is robust in case
some parameters may have skewed posterior distributions. The
95% Crl is the Bayesian equivalent of the classical (frequentist) 95%
confidence interval (Cl). Under the Bayesian approach, all unknown
parameters must be provided a prior probability distribution that
defines the range of possible values of the parameter and the
likelihood of each of those values based on prior 'beliefs), i.e.
information external to the data (Horne 2019). In order to let
the observed data determine the final results, we used low-
information prior distributions for the pooled sensitivity and
specificity parameters and their between-study standard deviation
parameters. It is known that Bayesian models can be sensitive
to the choice of prior distributions. We therefore carried out
additional analyses with alternative prior distributions, e.g. with
priors reflecting higher sensitivity and specificity for EP. We noted
no appreciable change in pooled accuracy parameters except, as
expected, slightly different posterior credible intervals. Parameters
of the model were estimated using Markov-Chain Monte-Carlo
(MCMC) methods through Gibbs sampling. We summarise the
model we used in the Statistical Appendix (Appendix 9).

A new test may replace a current test (EP) when sensitivity and
specificity of the new test are similar or higher than those of the
current test. To evaluate whether or not the tests under evaluation
in this review are able to replace EP for diagnosis of the target
conditions, we used the following approach. Based on the MCMC
results of the LCA, we calculated the difference between the
sensitivity of an index test and EP. We calculated the probability
that an index test has an equal or better sensitivity than EP as
the proportion of all differences that was = 0. We used the same
approach for specificity. A low probability, e.g. 0.10, suggests that
the probability that the index test is as least as good as EP is very
small. A probability around 0.50 (say 0.40 to 0.60) suggests that
the index test performs similarly to EP. A high probability (say 0.90)
suggests that the probability that the index test is better than EP is
very high. For this review, we defined the accuracy of the index test
as similar or higher than EP if the probability was higher than 0.40.
An index test is considered suitable as a replacement test if both
sensitivity and specificity are estimated to be similar or higher than
those of EP (probability more than 0.40 for both).

A SpIN triage test (SpIN: mnemonic to indicate that a highly-specific
test (Sp) acts to rule in the condition (in)) has a high specificity,

following a low number of false-positives. The high positive
predicted value shows that a positive test result confirms the
diagnosis with high certainty and that no further testing is needed.
However, if no abnormality is found additional testing is necessary
to rule out the disease. A SnOUT triage test (SnOUT: Mnemonic
to indicate that a highly-sensitive test (Sn) acts to rule out the
condition (out)) has a high sensitivity, following a low number of
false-negatives. The high negative predicted value shows that a
negative test result excludes the disease with high certainty and
no further testing is necessary. However if an abnormality is found
additional testing is needed to confirm the finding, e.g. rule in the
disease (Nisenblat 2016). For this review, we defined an index test
as suiting a SpIN triage test if specificity is similar or higher than
EP (probability greater than 0.40 for specificity, no restrictions for
sensitivity); a positive test result rules in the diagnosis. An index test
would suitasa SnOUT triage test if the sensitivity is similar or higher
than EP (probability greater than 0.40 for sensitivity, no restrictions
for specificity); a negative result rules out the diagnosis.

Visualisation of the data and the results of the main analyses
were done with forest plots and summary receiver operating
characteristic (ROC) curves. For each index test and condition, we
created forest plots based on the results of the LCA approach.
In order to use the Review Manager 5 (RevMan) software for
the LCA forest plots, we provided for each study the sample
size and the median estimates of the prevalence, sensitivity and
specificity. RevMan translated these numbers as true-positive,
false-positive, true-negative, false-negative numbers and 95%
confidence intervals (Cls) for the sensitivity and specificity per
study. These Cls were not exactly equal to the 95% Crl produced by
the Bayesian analyses.

The ROC curves visualise the LCA results by condition, presenting
the pooled result with precision and variation across studies.
Bivariate model parameters (E(logitSE), E(logitSp), Var(logitSe),
Var(LogitSp), Cov(logits), Corr(logits)) and precision measures
to generate confidence regions (SE(E(logitSE)), SE(E(logitSp)),
Cov(Es), number of studies) from the Bayesian LCA were used for
these ROC curves (Reitsma 2005). The ROC curves were created by
RevMan software, apparently using a t-distribution based on the
number of studies. The 95% confidence regions in the ROC curves
are therefore wider than the Crl as reported from the LCA.

For the MCMC analyses we used OpenBUGS version 3.2.3 (Lunn
2009) in combination with the statistical software R version 3.6.1
(R Core Team 2019), using the packages R2ZWinBUGS version 2.1.21
(Sturtz 2005), BRugs version 0.9.0 (Thomas 2006), and coda version
0.19.3 (Plummer 2006), using three chains and, depending on the
analysis, between 50,000 and 100,000 sampling iterations, with a
burning of half the number of iterations. We used RevMan software
version 5.4 for reporting and visualisation.

Investigations of heterogeneity

We investigated heterogeneity in the first instance through
visual examination of forest plots and ROC graphics of the
estimated sensitivities and specificities. To explore the between-
study variability, we assessed the following possible sources
of heterogeneity: the use of rectal contrast, evacuation phase,
participant position, and use of different cut-off values for the
presence of disease. If sufficient data were available, we also
conducted latent class analyses to assess the effects of the
test conditions on the diagnostic test accuracy. Other variables

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 16
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

described in the protocol that could lead to heterogeneity were
not assessed, i.e. use of vaginal contrast, type of ultrasound probe/
machine, and operator experience.

In the protocol we aimed to assess variation in performance
of EP, as it can be performed using bladder, vaginal and/or
small bowel contrast to enhance visualisation of the anterior or
middle compartments, or both. As this review specifically concerns
posterior pelvic floor disorders, the administration of contrast in
other compartments, apart from the posterior compartment, was
not expected to exert significant influence on test accuracy of
posterior pelvic floor disorders, and therefore no heterogeneity
analysis was performed for multi-compartmental contrast.

In the secondary objective of the protocol we aimed to estimate test
accuracy for each test at prespecified thresholds. However due to
insufficient data it was not possible to establish test accuracy for
each threshold, but only for combined thresholds. The threshold
'presence' was not to be taken into account in this analysis.

In the analysis we aimed to compare the following test conditions
that are possibly related to heterogeneity:

« Use of rectal contrast: present versus absent

« Use of evacuation phase: present versus absent

« Position of participant during the investigation: left-lateral,
upright, supine or prone

« Cut-off values used for definition of presence or absence of the
target condition:

« Rectocele: rectocele depth >0 cm (>0 and > 1 cm) versus > 2
cm (>2and>3cm)

« Enterocele: small bowel in recto-vaginal space versus small
bowel below the pubococcygeal line (any >0 cm)

« Intussusception: any intussusception (including mucosaland
partial) versus full-thickness circumferential

o Anismus: more acute anorectal angle at straining versus
paradoxical pelvic floor contraction

o Pelvic floor descent: anorectal junction below the
pubococcygeal line (any > 0 cm) versus difference in ARJ
between rest and Valsalva (any mm)

If a study used two different entities of the test condition in the
same population (e.g. unknown part of the population had rectal
contrast and the rest of the population not), we excluded this study
from the heterogeneity analysis.

If a study provided test accuracy data on a factor that we predefined
as a possible source of heterogeneity, we extracted test accuracy
data of both test conditions (e.g. test accuracy of index test with and
without evacuation phase) in the pattern-per-participant format as
required for the LCA, and used them in the heterogeneity analysis.
We selected only one of these test conditions for the main analysis,
being the one that is most clinically common.

We asked study authors to provide additional test accuracy data on
factors that were predefined as a possible source of heterogeneity if
available (e.g. DTA for cut-off rectocele >0 mm and > 20 mm depth).
We used the parameter used in the published article for the main
analysis and used the additional data, including the original data,
for the heterogeneity analysis.

The statistical analyses for heterogeneity were conducted in a
similar Bayesian LCA as the main analyses, but with a small
variation: to include the various conditions of a diagnostic test
in a heterogeneity analysis, we considered the variations of the
test as separate diagnostic tests. For example, when evaluating
the test accuracy of MRI with and without evacuation phase, we
conducted a LCA using pattern-per-participant data for seven tests:
EP, MRI with, and MRI without evacuation phase, TPUS, EVUS,
DAE and EDF. From this analysis we derived pooled sensitivity and
specificity estimates for seven tests. When there were sufficient
data to evaluate variations of three tests (i.e. EP, MRl and TPUS),
such an analysis was based on models for nine tests (EP 2x, MRI 2x,
TPUS 2x, EVUS, DAE and EDF).

Sensitivity analyses

We performed a sensitivity analysis to determine the influence of
risk of bias on the diagnostic test accuracy, by excluding studies
that were classified as high risk of bias in any of the four domains
according to the QUADAS-2 checklist, and by re-analysing the data
without these studies.

We performed a second sensitivity analysis to assess the influence
on the diagnostic test accuracy of studies included with concerns
about applicability. Studies that included participants with
symptoms of general pelvic floor dysfunction and studies that
included one or more men were excluded from this analysis. If study
authors provided data on women only with symptoms of ODS, we
included them in the analysis.

We performed a third sensitivity analysis to assess the effect
of advancing imaging techniques over time on the diagnostic
test accuracy. Ultrasound and MRI techniques develop quickly
with improved image quality which enables easier diagnosis
of the target conditions. Moreover, different methodology for
performance of techniques are studied in the early years to find out
how these imaging techniques are best conducted. Recently a more
similar protocol forimaging assessment has been used, potentially
leading to less heterogeneity. Studies included in this analysis are
studies published in the last 10 years (i.e. 2010 and later).

We conducted a fourth sensitivity analysis combining the criteria
of the first three sensitivity analyses to establish diagnostic test
accuracy excluding studies with high risk of bias, studies with
concerns about applicability and by including only studies with
recent well-established methodology.

The sensitivity analyses were conducted with the same Bayesian
LCA approach as described for the main analyses, conducted in the
above explained subsets of studies.

Assessment of reporting bias

We did not assess possible reporting bias. Diagnostic test accuracy
reviews show more heterogeneity in included study designs
than intervention reviews (mainly RCTs). RCTs are more likely
to be published when results are positive or significant, and
publication bias could pose an important threat to the validity
of these intervention reviews. The subject 'imaging techniques
for assessment of ODS' allows for publication of favourable and
non-favourable results and it is less likely that reports remain
unpublished. There is no evidence of reporting bias in test accuracy
reviews and methods to detect this are not very reliable for
diagnostic test data (Deeks 2005).
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Assessment of overall quality of evidence

We used the GRADE approach for diagnostic test accuracy (Hsu
2011; Singh 2012) to evaluate the overall quality of the body of
evidence for each outcome across all studies. We assessed the
quality of the evidence using the four factors that may lead to
downgrading the quality of the evidence: limitations in study
design or execution (risk of bias), directness of the evidence,
consistency of the results, and precision. Publication bias was not
assessed in this review, and dose-response association, existence
of plausible unmeasured confounders and strength of association
were not assessed, as these are not applicable for DTA reviews.
Observational studies are the next best method after RCTs for
quality of the evidence according to the GRADE Working Group
(Guyatt 2008 ). As diagnostic test accuracy is not assessed in RCTSs,
the default level of evidence is high.

To evaluate overall risk of bias, the results from the QUADAS-2 'Risk
of bias' assessment and sensitivity analysis excluding studies at
high risk of bias were taken into account. Directness was evaluated
by assessing the results from the QUADAS-2 concerns about
applicability section and from the sensitivity analysis, excluding
studies that caused concerns about applicability. A potential
reduction in sensitivity or specificity increases the number of false-
positives and false-negatives. As the harm of missed diagnosis and
harm of further testing is not high for these benign conditions, since
most patients will receive conservative treatment first, we defined
a decrease in sensitivity and specificity of more than 10% as being
serious, for which we downgraded by one level. Differences close to
10% were defined as borderline and in combination with another
borderline judgement the total level of evidence was downgraded
by one level. For evaluation of consistency, we explored the forest
plots for possible heterogeneity. If heterogeneity was present
we checked whether it could be explained by the methods of
test performance or methodologic quality. If heterogeneity could
be explained no downgrading was necessary, but unexplained
heterogeneity caused downgrading of the overall level of evidence
by one level for inconsistency. We downgraded by one more level
for consistency if the estimated sensitivity or specificity was based
on results of studies that were all performed by same research
group. For precision, we assessed sample size and credibility
intervals. If the analysis was based on three studies or fewer, or
contained fewer than 400 participants, we downgraded by one level

for imprecision. If credibility intervals of sensitivity or specificity
were wider than 30%, we downgraded by one level if the overall
level of evidence was not yet downgraded for inconsistency, as this
also produces wide credibility intervals. In a consensus meeting
with all review authors, we made judgements about the individual
criteria and the overall quality of the evidence (high, moderate, low
or very low) using a standardised form (Appendix 10).

RESULTS

Results of the search

We ran an electronic search on 18 December 2019 in the Cochrane
Library, MEDLINE, Embase, SCI, CINAHL and CPClI, resulting in
1656 records after excluding duplicates. Handsearching references,
Google scholar and clinicaltrials.gov resulted in four more eligible
records. After title- and abstract-screening by two review authors,
we retrieved 213 full-text articles and assessed them for eligibility.
We excluded 10 studies because of missing test accuracy data and
lack of response of the authors to our requests, despite all efforts
(Chatoor 2007; Imanova 2017; Kaufman 2001; Kawata 2010; Otto
2011; Pannu 2009; Rizal 2014; Song 2009; Wang 2005; Zeng 2019).
One study could be included because authors provided us with test
accuracy data (Miravalle 2016). We further excluded two studies
because more men than women were included or gender was
unknown and test accuracy data on women only were not available
from the study authors (Chung 2003; Schoenenberger 1998). For a
detailed overview of reasons for exclusion, see Characteristics of
excluded studies. Studies were excluded from the meta-analysis if
they overlapped in participant population (n =35, of which 30 were
conference proceedings).

In total 39 studies were included in the meta-analysis, with a total
of 2483 participants. The study selection process is presented in
a PRISMA flow diagram (Figure 1). Most of the included studies
were published as full-text articles (37) and two were abstracts
of conference proceedings (Ron 2012; Miravalle 2016). In five out
of the 39 included studies, all information was available from the
published study report. We contacted study authors of the other
34 included studies, to provide additional information to complete
the data extraction form. All necessary data were made available
by 26 of these authors; four authors were not able to provide the
data and we did not receive a reply from another four. A summary
of characteristics of the included studies is presented in Table 3.
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Figure 1. Study flow diagram (until Dec 18th 2019)
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Most of the included studies were prospective single-centre cross-
sectional studies. Most studies were performed in Europe (n = 28;
72%) and a few in the Middle-East, North America, South America
and Australia. About half of the included studies were published
less than 10 years ago (n = 21; 54%). Sample size per study ranged
from 7 to 614 participants, with a median sample size of 44. Twenty-
one studies investigated MRI as the index test (Table 4) and 20
studies investigated pelvic floor ultrasound as the index test (Table

5); of which 12 investigated TPUS (three from the same unit), three
EVUS, three DAE (two from the same unit) and four EDF (all from
same unit). Most studies (n = 36; 92%) assessed two tests, and
three studies investigated three or more tests. Fewer than half (n =
16; 41%) used EP as the reference standard to calculate sensitivity
and specificity of the otherimaging technique. The others assessed
diagnostic accuracy either without a reference standard (n = 18;
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46%), using clinical examination or intra-operative results or both
(n=3;8%), or a statistical method as reference standard (n =2; 5%).

For the population being assessed in the included studies, the
mean age across studies ranged from 39 to 66 years (median 57.2).
Most studies included only women (n = 31; 86%) and of the few
studies that included both sexes, in six out of eight, we acquired
data for women only. Ethnicity was not reported in most studies
(n = 28; 72%). In those that did report ethnicity, most were white
(n = 9; 23%), with only two studies reporting mixed ethnicity.
Most studies (n = 24; 62%) included participants with symptoms
of ODS only; the others included women with a wider range of
symptoms including faecal incontinence or pelvic organ prolapse.
An overview of definitions of target conditions and cut-off values
used in the included studies is presented in Table 6 (rectocele);

Table 7 (enterocele); Table 8 (intussusception); Table 9 (anismus);
Table 10 (pelvic floor descent).

Methodological quality of included studies

Detailed characteristics and assessment of methodological quality
of each individual study are presented in the Characteristics of
included studies. The outcome of the methodological quality
assessment is presented in Figure 2 and Figure 3, summarising the
number of studies with low, high or unclear risk of bias for each of
the three domains. Fifteen studies (38%) were classified as low risk
of bias in all three domains. Risk of bias was unclear in 12 studies
(31%); seven in one domain and five in two/three domains. Twelve
studies (31%) were classified as high risk of bias; 10 in one domain
and two in more than one domain.

Figure 2. Risk of bias and applicability concerns summary: review authors' judgements about each domain for
each included study. The domain 'Index test' could be either Dynamic MRI, Transperineal ultrasound (TPUS),
Endovaginal ultrasound (EVUS), Dynamic anal endosonography (DAE) or Echodefaecography (EDF) depending on
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what is assessed in the included study. In the domain 'Reference standard' the results for EP are presented. Note
that in this review EP is considered as index test and not as reference standard.
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Figure 2. (Continued)
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Figure 3. Risk of bias and applicability concerns graph: review authors' judgements about each domain presented
as percentages across included studies. The domain 'Index test' could be either Dynamic MRI, Transperineal
ultrasound (TPUS), Endovaginal ultrasound (EVUS), Dynamic anal endosonography (DAE) or Echodefaecography
(EDF) depending on what is assessed in the included study. In the domain 'reference standard' the results for EP are
presented. Note that in this review EP is considered as index test and not as reference standard.
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Participant selection

Most of the studies included a consecutive or random sample
of women with ODS or general pelvic floor dysfunction. Seven
studies were classified at high risk of bias for this domain. Four
studies selected participants based on clinical examination (e.g.
presence of prolapse or pelvic floor descent), hence increasing

the pre-test probability (Gufler 1999; Lienemann 1997; Lienemann
2000; Vanbeckevoort 1999). Two studies selected participants
based on having had the imaging technique (retrospective study
design), hence excluding women that could have been included
(Gufler 2004; Zafar 2012). One study excluded women in whom EP
had shown intussusception and rectal prolapse (Healy 1997). In
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eight studies it remained unclear if the recruitment process was
consecutive or at random, as this was not clearly stated and no
exclusion criteria were formulated.

Index test

Most studies analysed the images of the index tests (EP, MRI or
ultrasound) blinded, and used pre-established cut-off values. We
rated two studies at high risk of bias because cut-off values of
echodefaecography for rectocele (Murad-Regadas 2008) and pelvic
floor descent (Murad-Regadas 2011) were defined after establishing
optimal diagnostic test accuracy. Upon request we received test
accuracy data based on any rectocele, and we included these
data in the analysis. We rated Zafar 2012 at high risk of bias
because analysis of the MRI and EP images was not performed
blinded in its retrospective design. Eight studies had an unclear
risk of bias for assessment of MRI/ultrasound; in two it remained
unclear whether prespecified cut-off values were used (Barthet
2000; Karaus 2000) and in seven it remained unclear whether the
analysis was performed blinded (Brusciano 2007; Fiaschetti 2013;
Halligan 1996; Healy 1997; Karaus 2000; Kelvin 2000; Poncelet
2017). Ten studies had an unclear risk of bias for assessment of EP;
in one it remained unclear whether prespecified cut-off values were
used (Barthet 2000) and in ten it remained unclear whether the
analysis was performed blinded (Brusciano 2007; Fiaschetti 2013;
Halligan 1996; Healy 1997; Karaus 2000; Kelvin 2000; Poncelet 2017;
Regadas 2011; Murad-Regadas 2008; Murad-Regadas 2011).

Flow and timing

Most studies included all participants in the analysis that were
recruited into the study and used an appropriate timeframe
between the tests. Two studies were classified at high risk of
bias because we deemed the time interval between tests as
inappropriate (mean interval more than three months) (Martin
2017; zafar 2012 ) and in eight it remained unclear if there
was an appropriate time interval (Barthet 2000; Brusciano 2007;
Beer-Gabel 2008; Beer-Gabel 2015; Fiaschetti 2013; Grasso 2007;
Poncelet 2017; Van lersel 2017). We rated three studies at high risk
of bias because not all participants were included in the analysis
and the exclusions were not explained (Brusciano 2007; Karaus
2000; Lienemann 2000). Some studies did not include all recruited
participants in the analysis, but dropouts were explained and
were perceived as appropriate/at random, e.g. contra-indication
for the index test, withdrawal of patient consent, loss of data sets
(Hainsworth 2016; Lienemann 1997; Perniola 2008; Van Gruting
2017;Van lersel 2017).

Applicability

We present a similar figure for concerns about applicability (Figure
2 and Figure 3). Most concerns are in the section on participant
selection. Most studies (n = 24; 62%) included women with
symptoms of ODS only, but 15 studies raised a high concern as

they did not include participants with only symptoms of ODS, but
with a wider range of symptoms including faecal incontinence or
pelvic organ prolapse. In clinical practice most patients have a
combination of symptoms of pelvic floor dysfunction rather than
solely symptoms of ODS, so we decided to include studies that
selected women with a wider range of symptoms. We acquired
diagnostic test characteristics on women only from six of eight
studies that included both men and women. The two other studies
raised a high concern about applicability, as they also included
men, but the number of included women was above our arbitrary
cut-off of 75%, so still met the inclusion criteria. In one study
there was a high concern about applicability, as an MRI scanner
of only 0.25/0.5 Tesla was used, which could result in poor image
quality (Fiaschetti 2013), but this is because it was used upright
and higher Tesla is not available. Furthermore, Regadas 2011 and
Murad-Regadas 2011 caused concern about the applicability of
EP, because the ischiococcygeal line was used as a reference line,
whereas all other studies using a reference line used the PCL.
Overall, there were some concerns about applicability to the review
question, but no concerns about applicability to clinical practice.

Findings
Main analysis

An overview of the diagnostic test characteristics for all imaging
techniques can be found in Table 11. We estimated diagnostic test
accuracy of all imaging techniques, and we evaluated these tests
for their potential to replace EP (replacement test) or to improve
selection of women for EP (triage test) that can rule out (SNout) or
rule in (SPin) the disease based on probability.

Rectocele

Figure 4 shows the ROC plot and Figure 5 the forest plots for
diagnosis of rectocele by all imaging techniques. The estimated
pooled sensitivity of EP is 98% (credible interval (Crl) 94% to 99%),
of MRI 94% (Crl 86% to 98%), TPUS 88% (Crl 75% to 97%), EVUS 69%
(Crl 52% to 89%), DAE 75% (Crl 54% to 92%), and EDF 96% (Crl 87%
to 99%) (Table 11). The probability that the sensitivity of the index
testis equal to or better than EP is for all tests lower than 0.40 (Table
12). The estimated pooled specificity of EP is 78% (Crl 63% to 90%),
of MRI 90% (Crl 78% to 97%), TPUS 89% (Crl 81% to 96%), EVUS
76% (Crl 54% to 93%), DAE 88% (Crl 62% to 98%), and EDF 89% (Crl
60% to 99%). The probability that the specificity of the index test is
equal to or better than EP is higher than 0.40 for all. None meet the
criteria for replacement test nor for SnOUT triage test. All meet the
criteria for SpIN triage test. In case of a positive test, the percentage
of women that would truly have a rectocele is 86% for EP, 93% for
MRI, 92% for TPUS, 81% for EVUS, 90% for DAE, and 93% for EDF,
given a prevalence of 59%. In case of a negative test, 96% for EP,
92% for MRI, 84% for TPUS, 63% for EVUS, 70% for DAE, and 94% for
EDF of women will truly not have a rectocele.
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Figure 4. Summary ROC Plot from results of the LCA for rectocele for all imaging techniques. Note that the

presented confidence regions are wider than the credibility regions reported from the LCA.
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Figure 5. Forest plots of all tests for diagnosis of rectocele based on study specific results of the LCA. Note that these

are different from the extracted data.
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=0 mm 0.97 [0.85, 1.00] 0.67 0,30, 0.93] —= —
=10 mm 0.90 [0.55, 1.00] 1.00 [0.16, 1.00] —
=10 mm 1.00 [0.40, 1,00] 0.67 10,09, 0,99] —_—a ————&——
=20 mm 0.93 [0.88, 0.96] 0.84 0,77, 0.89] - -

>0 mm 1.00 [0.40, 1.00] 0.33 0,04, 0.78] —_—a —=———

=0 mm 1.00 [0.66, 1.00] 1.00 0,03, 1,00] — =
> 30 mm 1.00 [0.72, 1.00] 0.97 0,62, 1,00] — —a
=10 mm 0.97 [0.84, 1.00] 0.86 0,64, 0.97] —= —

=0mm 0.97 [0.85, 1.00] 0.75 10,19, 0.99] -
=20 mm 1.00 0,29, 1,00] 0.83 10,36, 1,00]

=0 mm 0.95 [0.74, 1.00] 0.60 [0.15, 0.95] —

=0 mm 1.00 [0.86, 1.00] 0.83 0,36, 1,00] —= e

=0 mm 1.00 [0.85, 1.00] 0.83 0,36, 1,00] —= e

=0 mm 0.94 [0.73, 1.00] 0.52 0,32, 0.86] —= —

=0 mm 1.00 [0.90, 1.00] 0.57 0,09, 0.99] - =

=25 mm 0.94 [0.70, 1.00] 0.82 0,65, 0.93] —= —a

=0 mm 1.00 10,95, 1.00] 0.78 10,40, 0.97] - ——
=20 mm 0.96 [0.86, 1.00] 0.92 0,81, 0,98] = —=

=0 mm 0.94 [0.80, 0.99] 0.98 0,74, 0.96] —= —=
> 30 mm 1.00 [0.66, 1.00] 0.54 10,33, 0.73] — —
=20 mm 0.50 [0.37, 0.63] 0.91 0,82, 0.97] — -
=20 mm 0.95 [0.74, 1.00] 0.41 [0.18, 0.67] —s
=20 mm 0.98 [0.88, 1.00] 0.70 0,35, 0.93] - —
=20 mm 1.00 [0.59, 1.00] 0.67 10,51, 0.81] — —n—

=0 mm 0.98 [0.47, 1.00] 0.40 0,05, 0.85] —_—
=20 mm 0,92 [0.64, 1.00] 0.75 10,59, 0.87] — —

ity {95% CI} Specificity (95% CI}

TH Evacuation phase Patient position Rectal contrast Cut-off value Index test Sensitivity {95% Cl} Specificity {95% CI} Sensitivity {95% ClSpecificity {95% CI}

00204006081 0020406081

Sensitivity {95% ClSpecificity {05% CI}

=0mm 1.00 [0.16, 1.00] 0.82 [0.62, 1.00] — = —
=30mm 0,97 [0.84, 1,00] 0,94 [0.73, 1.00] —a —
= 0mm 0,95 [0.82, 0,99] 0,92 [0.62, 1.00] - —a
> 20 mm 0,89 [0.52, 1,00] 1.00 [0.63, 1.00] — —
>10mm 0,90 [0.55, 1,00] 1.00 [0.16, 1.00] —_— —
>10mm 1.00 [0.40, 1,00] 1.00 [0.28, 1.00] E— E—
=0mm 1.00 [0.40, 1,00] 0.83 [0.36, 1.00] — —
=0mm 1.00 [0.66, 1.00] 1.00 [0.03, 1.00] —a &
=30mm 0,91 [0.59, 1,00] 0,93 [0.77, 0,99] — —=
= 0mm 0,94 [0.81, 0,99] 1.00 [0.16, 1.00] -
> 20 mm 1.00 [0.29, 1,00] 0,83 [0.26, 1.00]
= 0mm 0,95 [0.82, 0,98] 1.00 [0.03, 1.00] - —————=
=25 mm 0,94 [0.70, 1,00] 0,79 [0.62, 0.91] —= —
=30 mm 0,89 [0.52, 1,00] 0,95 [0.80, 1.00] —a —=
=20 mm 0,97 [0.88, 1,00] 0.60 [0.46, 0.72] - —-—
=20 mm 0,95 0,74, 1,00] 0,82 10,57, 0.98] —= —a—
=20 mm 0,91 [0.79, 0.98] 0,90 [0.55, 1.00] - —a
= 0mm 0,89 [0.52, 1,00] 0,75 [0.19, 0.99] _— —=
> 20 mm 0,92 [0.64, 1,00] 0,78 [0.62, 0.89] — —

Evacuation phase Patient position Rectal contrast Cut-off value Indextest Sensitivity {95% CI}) Sped

ity (95% CI}

0020406081 0020406081

Sensitivity {95% Cllspecificity {95% CI}

=20 mm 0,94 [0.71, 1.00] 0,94 [0.70, 1,00] — —
=20 mm 0,98 [0.68, 0.97] 0,96 [0.77, 0.93] — -
=10 mm 0,90 [0.55, 1.00] 0,87 [0.70, 0.98] — —=
=0mm 0.88 [0.73, 0.97] 0.89 [0.52, 1.00] —= —
=20 mm 0,92 [0.87, 0.96] 0.95 [0.90, 0.98] - -
=10 mm 0.91 [0.76, 0.98] 0,90 [0.70, 0.98] —= —
=10 mm 0.89 [0.65, 0.98] 0.85 [0.55, 0.98] —a —a
=20 mm 0,90 [0.78, 0.97] 0,87 [0.74, 0.94] —= —a
=10 mm 0,88 [0.73, 0.97] 0,85 [0.71, 0.94] — —u
=10 mm 0,82 [0.72, 0.91] 0,90 [0.69, 0.88] —- —-
=20 mm 0.88 [0.47, 1.00] 0,93 [0.81, 0.98] re— —

00204006081 0020406081

EVUS - Rectocele - LCA

Study
Hainsworth 2016 143 36 32 82 Mo Supine Mo
“an Gruting 2017 30 6 35 80 Mo Supine Mo

DAE - Rectocele - LCA

Study
Barthet 2000 14 2 5 22 Mo Leftdateral Part yes part no
Witton 2011 3 1 10 9 Mo Left-lateral Yes

EDF - Rectocele - LCA

Study

Miravalle 2016 13 1 1 4 Yes Left-lateral Yes
Murad-Regadas 2008 23 1 1 5 Mo Left-lateral Yes
Murad-Regadas 2011 22 0 1 6 Mo Leftlateral Yes
Regadas 2011 75 1 2 8 No Left-lateral Yes

Enterocele

Figure 6 shows the ROC plot and Figure 7 the forest plots for
diagnosis of enterocele by all imaging techniques. The estimated
pooled sensitivity of EP is 91% (Crl 83% to 97%), of MRI 85% (Crl 72%
to 94%), TPUS 84% (Crl 63% to 96%), EVUS 68% (Crl 51% to 91%),
DAE 74% (Crl 52% to 94%), and EDF 71% (Crl 51% to 96%) (Table

TP FP FN TN Evacuation phase Patient position Rectal contrast Cut-off value Indextest Sensitivity {95% CI} Specificity {95% CI}

TP FP FN TN Evacuation phase Patient position Rectal contrast Cut-off value Indextest Sensitivity (05% CI} Specificity (95% CI)

=20 mm

TP FP FM TN Evacuation phase Patient position Rectal contrast Cut-off value Index test Sensitivity {95% CI}) Specificity {95% CI}

Sensitivity {95% CllSpecificity {95% CI}
= 0mm & -

= 10 mm

0.82 [0.75, 0.87]
0.46 [0.34, 0.59]

0,62 [0.54, 0.70]
0,81 [0.91, 0.97] —— —

0020406081 0020406081

Sensitivity {95% ClSpecificity {05% CI}

—a —a
[T . S S ST W S |
00204006081 0020406081

=0mm 0,74 [0.49, 0.91)

0,73 [0.64, 0,89]

0,92 [0.73, 0,99]
0,90 [0.55, 1.00]

Sensitivity {95% ClISpecificity {05% CI}
=

=0mm 0.95 [0.74, 1.00] 0.30 [0.28, 0.88] —=
=0mm 0.95 [0.79, 1.00] 0.83 [0.36, 1.00] —= —
=0mm 0,96 [0.78, 1,00] 1.00 [0.54, 1,00] —= —
=0mm 0,97 [0.91, 1.00] 0,99 [0.52, 1.00] - ———

00204006081 0020406081

11). The probability that the sensitivity of the index test is equal to
or better than EP is for all lower than 0.40 (Table 12). The estimated
pooled specificity of EP is 96% (Crl 93% to 99%), of MRI 99% (Crl 96%
to 100%), TPUS 98%, (Crl 95% to 100%), EVUS 97% (Crl 80% to 99%),
DAE 97% (Crl 75% to 100%), and EDF 97% (Crl 87% to 100%). The
probability that the specificity of index test is equal to or better than
EPis higher than 0.40 for all. None meet the criteria for replacement

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 25
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test nor for SNOUT triage test. All meet the criteria for SpIN triage  of 24%. In case of a negative test, 97% for EP, 95% for MRI, 95% for
test. In case of a positive test, the percentage of women that would ~ TPUS, 90% for EVUS, 92% for DAE, and 91% for EDF of women will

truly have an enterocele is 89% for EP, 97% for MRI, 94% for TPUS,  truly not have an enterocele.
87% for EVUS, 88% for DAE, and 90% for EDF, given a prevalence

Figure 6. Summary ROC Plot from results of the LCA for enterocele for all imaging techniques. Note that the

presented confidence regions are wider than the credibility regions reported from the LCA.
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Figure 7. Forest plots of all tests for diagnosis of enterocele based on study specific results of the LCA. Note that
these are different from the extracted data.

EP - Enterocele - LCA

Study TP FP FN TN Evacuation phase Patient position Rectal contrast Cut-off value Index test Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Beer-Gabel 2004 6 1 1 25 Yes Upright ves Mear RV septum 0.86 [0.42, 1.00] 0.96 [0.80, 1.00] — —=
Beer-Gabel 2008 15 1 4 42 Yes Upright Yes MNear RV septum 0.78 (0,54, 0.84] 0.88 [0.88, 1.00] — -
Beer-Gabel 2015 24 3 2 78 Yes Upright Yes MNear Rv septum 0,92 [0.75, 0.98] 0.96 [0.89, 0.98] — i
Brusciano 2007 2 1 0 25 Yes Upright ves Into RV space 1.00 [0.16, 1.00] 0.96 [0.80, 1.00] - —=
Faggian 2013 74 26 2 512 Yes Upright Yes Into RV space 0.87 (0,91, 1.00] 0.85 [0.83, 0.97] - L]
Faucheron 2014 24 1 2 23 Yeg Upright Yes Into RV space 0.82 (0,73, 0.98] 0.96 [0.79, 1.00] — —=
Fiaschetti 2013 2 1 0 48 Yes Upright Yes =10 mm below PCL 1.00 (016, 1.00] 0.98 [0.88, 1.00] e —-
Foti 2013 4 1 1 11 Yes Upright Yes = 0 mm below PCL 0.80 [0.28, 0.98] 0.82 [0.62, 1.00] — —
Gufler 1989 2 1 0 ] No Upright Yes = 0 mm below PCL 1.00 (016, 1.00] 0.90 [0.55, 1.00]
Gufler 2004 2 0 0 El No Upright Yes = 0 mm below PCL 1,00 [0.16, 1.00] 1.00 [0.48, 1.00]
Hainsworth 2016 54 23 2 244 Yes Upright ves Mear RV septum 0.86 [0.88, 1.00] 0.91 [0.87, 0.94] - -
Halligan 1896 70 1 g Yes Upright Yes Presence 0.88 (0,47, 1.00] 1.00 (0,65, 1.00] E— —a
Karaus 2000 g 0 0 g Yeg Upright Yes Presence 1.00 (0,54, 1.00] 1.00 [0.,83, 1.00] —a —a
Kelvin 2000 6 0 1 3 Yes Upright Yes = 0 mm below PCL 0.86 (0,42, 1.00] 1.00 [0.28, 1.00] — - =
Lienemann 1987 1s 1 2 22 Yes Upright Yes Into RV space 0.88 [0.64, 0.98] 0.96 [0.78, 1.00] — —a
Lienemann 2000 16 0 13 5 Yes Upright Yes = 0 mm below PCL 0.55 (0,36, 0.74] 1.00 [0.48, 1.00] — —
Martellueei 2011 0 1 1 42 Yes Upright Yes Mear RY septum 0.81 [0.59, 1.00] 0.98 [0.88, 1.00] — —a
Martin 2017 19 1 2 18 Yes Upright ves Into RV space 0.80 [0.70, 0.98] 0.94 [0.71, 1.00] — —=
Matsuoka 2000 4 0 1 4 Yes Upright Yes Presence Q.80 (0,28, 0.98] 1.00 (0,40, 1.00]
Miravalle 2016 5 1 0 18 Yes Upright Yes = 0 mm below PCL 1,00 [0.48, 1.00] 0.95 [0.74, 1.00] — —=
Murad-Regadas 2011 2 1 0 26 Yes Upright Ves Below ischiococcygeal line 1.00 [0.16, 1.00] 0.96 [0.81, 1.00] - —=
Pilkington 2012 5 1 0o 3 Yes Upright Yes Presence 1.00 (0,54, 1.00] 0.97 [0.84, 1.00] —a —a
Poncelet 2017 12 1 2 38 Yes Upright Yes BExtent into upper 1/2 of vagina 0.86 (0,57, 0.98] 0.97 [0.85, 1.00] — —a
Regadas 2011 15 4 1 66 Yes Upright Yes Below ischiococeygeal line 0.94 (0,70, 1.00] 0.94 [0.86, 0.98] —= =
Ron 2012 14 3 2 83 Yes Upright ves Mear RV septum 0.88 [0.62, 0.98] 0.97 [0.80, 0.99] — -
Steensma 2010 22 2 2 48 Yes Upright Yes Extent into upper 1/3 of vagina 0.82 (0,73, 0.99] 0.96 [0.87, 1.00] — —=
“anbeckevoort 1999 71 1 28 Yes Upright Yes = 0 mm below PCL 0.88 (0,47, 1.00] 0.96 [0.81, 1.00] —_— —=
“an Gruting 2017 21 6 4 104 Yes Upright Ves = 0 mm below FCL 0.84 [0.64, 0.95] 0.94 [0.88, 0.98] — -
Wan lersel 2017 2 2 0 38 Yes Upright Yes = 0 mm below PCL 1.00 [0.28, 1.00] 0.85 [0.82, 0.89] E— —&
Witton 2011 111 1 43 Yes Upright Yes = 0 mm below PCL 0.92 (0,62, 1.00] 0.98 [0.88, 1.00] — —-
Weemhoff 2013 6 2 2 40 Yes Upright Yes Extent into upper 1/2 of vagina 0.75 (0,35, 0.97] 0.95 [0.84, 0.99] or—— — —=
0020406081 0020406081
MRI - Enterocele - LCA
Study TP FP FN TN Evacuation phase Patient position Rectal contrast Cut-off value Index test Sensitivity {95% CI} Specificity {(95% CI} Sensitivity {95% CllSpecificity {95% CI}
Faggian 2013 58 1 17 538 Ves Supine Yes Into RV space 0.77 [0.65, 0.86] 1.00 [0.89, 1.00] —a L]
Faucheron 2014 20 0 & 24 Yes Supine Yes = 0 mm below PCL 0.77 [0.58, 0.91] 1.00 [0.86, 1.00] — —a
Fiaschetti 2013 2 1 0 48 Yes Supine Yes = 10 mm below PCL 1.00 [0.18, 1.00] 0,98 [0.89, 1.00] e -
Foti 2013 2 0 1 14 Ves Supine Yes = 0 mm below PCL 0.67 [0.09, 0.89] 1.00 [0.77, 1.00] e — —a
Gufler 1989 2 0 0 10 Mo Supine No = 0 mm below PCL 1.00 [0.16, 1.00] 1.00 [0.869, 1.00] — —a
Gufler 2004 2 0 0 5 Mo Supine No = 0 mm below PCL 1.00 [0.18, 1.00] 1.00 [0.48, 1.00]
Kelvin 2000 6 0 1 3 Ves Supine Yes = 0 mm below PCL 0.86 [0.42, 1.00] 1.00 [0.29, 1.00] — —=a
Lienemann 1987 s 1 1 22 Yes Supine Yes = 0 mm below PCL 0.94 [0.71, 1.00] 0,96 [0.78, 1.00] —= —=
Lienemann 2000 27 0 2 3 Yes Supine Yes = 0 mm below PCL 0.93 [0.77, 0.99] 1.00 [0.48, 1.00] —= —
Martin 2017 s 0 2 17 Yes Supine Yes Into RV space 0.90 [0.70, 0.99] 1.00 [0.80, 1.00] — —a
Matsuoka 2000 4 0 1 4 Mo Frone Mo Fresence 0.80 [0.28, 0.89] 1.00 [0.40, 1.00]
Pilkington 2012 5 0 1 32 Ves Supine Yes Presence 0.683 [0.36, 1.00] 1.00[0.89, 1.00] e —a
Poncelet 2017 12 0 2 38 Ves Supine Yes Extent into upper 1/2 of vagina 0.86 [0.57, 0.98] 1.00 [0.90, 1.00] — —-
Wanbeckevoort 1999 6 0 2 27 MNo Supine Yes = 0 mm below PCL 0.75 [0.35, 0.87] 1.00 [0.87, 1.00] —_— —a
Wan Gruting 2017 8 1 5 88 Yes Supine Yes = 0 mm below PCL 0.78 [0.58, 0.83] 0,98 [0.95, 1.00] — -
Wan lersel 2017 2 0 1 38 Yes Supine Yes = 0 mm below PCL 0.67 [0.09, 0.99] 1.00 [0.81, 1.00] e —-
Witton 2011 s 1 3 43 Yes Supine Yes = 0 mm below PCL 0.75[0.43, 0.95] 0,98 [0.85, 1.00] —— -
0020406081 0020406081

TPUS - Enteracele - LCA

Study TP FP FN TN Evacuation phase Patient position Rectal contrast Cut-off value Index test Sensitivity {95% Cl} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Beer-Gabel 2004 6 1 1 25 Yes Left-lateral Yes Mear RV septum 0.86 [0.42, 1.00] 0.86 [0.80, 1.00] — —=
Eeer-Gabel 2008 B 1 2 4 In some Left-lateral Yes Mear Rv septum 0.80 [0.68, 0.99] 0.98 [0.87, 1.00] — —a
Beer-Gabel 2015 23 3 3 76 No Left-lateral Yes Mear RV septum 0.88 [0.70, 0.98] 0.96 [0.89, 0.99] —= -
Brusciano 2007 21 o 25 Ko Supine Mo Into RV space 1.00 016, 1.00] 0.96 (0,80, 1.00] ——=a —a
Hainswarth 2016 53 2 3 265 No Supine Mo Extent into upper 1/3 of vagina 0.85 [0.85, 0.98] 0.99 (0,97, 1.00] —- L]
Martellueei 2011 01 1 42 No Supine  Part yes part no Extent into upper 1/3 of vagina 0.91 [0.58, 1.00] 0.92 [0.88, 1.00] — —a
Ron 2012 14 2 2 84 Yes Left-lateral Ves MNear RV septurn 0.88 [0.62, 0.98] 0.98 [0.92, 1.00] — -
Steensma 2010 E 1 6 50 No Supine Mo Extent into upper 1/3 of vagina 0.75 [0.53, 0.90] 0.98 (0,90, 1.00] — -
Wan Gruting 2017 12 1 12 105 No Supine Mo Below PB 0.2 [0.21, 0.72] 0.99 (0,95, 1.00] — -
Weemhoff 2013 5 1 3 41 No Supine Mo Extent into upper 1/2 of vagina 0.82 [0.24, 0.91] 0.98 [0.87, 1.00] -
0020406081 0020406081

EVUS - Enterocele - LCA

Study TP FP FN TN Evacuation phase Patient position Rectal contrast Cut-off value Indextest Sensitivity {95% CI} Specificity {95% CI} ity {95% CIBpecificity {95% CI}
Hainsworth 2016 20 3 36 264 No Supine Mo MNear RV septum 0.36 (0,23, 0.50] 0.8 [0.,87, 1.00] —a— L]
Halligan 1896 5 1 1 a No Left-lateral No Mear RV septum 0.86 [0.42, 1.00] 0.80 [0.55, 1.00] —_— —_—
“an Gruting 2017 18 2 9 104 No Supine No Mear RV septum 0.84 [0.43, 0.82] 0.98 [0.83, 1.00] f—

-
0020406081 0020406081
DAE - Enterocele - LCA

Study TP FP FN TN Evacuation phase Patient position Rectal contrast Cut-off value Indextest Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CIlSpecificity {95% CI}
Karaus 2000 5 0 1 8 Mo Left-lateral Mo Presence 0,83 [0.36, 1.00] 1.00 [0.63, 1.00] E— —a
“itton 2011 g 1 4 43 Mo Left-lateral Yes Into RV space 0,67 [0.35 0.90] 0,88 [0.88, 1.00] r—

_—r T
0020406081 00204086081
EDF - Enterocele - LCA

Study TP FP FN TN Evacuation phase Patient position Rectal contrast Cut-off value Index test Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CliSpecificity {95% CI}
Miravalle 2016 4 0 1 19 Ves Left-lateral Yes Below ischiococeygeal line 0.80 [0.28, 0,99] 1.00 [0.82, 1.00] —_— —a
Murad-Regadas 2011 11 1 28 No Left-lateral Yes Presence 0.50 [0.01, 0.98] 0.86 [0.81, 1.00] —_— —=
Regadas 2011 10 1 6 89 Mo Leftateral Yes = 0 mm below PCL 0.63 [0.35, 0.85] 0.99 [0,92, 1.00] L e L, . .
0020406081 0020406081

Intussusception (Crl 919% to 99%), EVUS 93% (Crl 72% to 99%), DAE 93% (Crl 65%

to 99%), and EDF 92% (Crl 72% to 99%). The probability that the
specificity of the index test is equal to or better than EP is higher
than 0.40 for all. Only EDF meets the criteria of a replacement test
and SnOUT triage test. All meet the criteria for SpIN triage test. In
case of a positive test, the percentage of women that would truly
have an intussusception is 89% for EP, 94% for MRI, 94% for TPUS,
87% for EVUS, 87% for DAE, and 90% for EDF, given a prevalence
of 44%. In case of a negative test, 91% for EP, 76% for MRI, 83% for
TPUS, 76% for EVUS, 75% for DAE, and 92% for EDF of women will
truly not have an intussusception.

Figure 8 shows the ROC plot and Figure 9 the forest plots
for diagnosis of intussusception on all imaging techniques. The
estimated pooled sensitivity of EP is 89% (Crl 79% to 96%), of MRI
61% (Crl 51% to 78%), TPUS 75% (Crl 54% to 93%), EVUS 63% (Crl
51% to 88%), DAE 61% (Crl 50% to 89%), and EDF 89% (Crl 65%
to 98%) (Table 11). The probability that the sensitivity of the index
test is equal to or better than EP is for all lower than 0.40, except
for EDF 0.52 (Table 12). The estimated pooled specificity of EP is
92% (Crl 86% to 97%), of MRI 97% (Crl 88% to 100%), TPUS 96%

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 27
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

Cochrane
Library

O

Cochrane Database of Systematic Reviews

Figure 8. Summary ROC Plot from results of the LCA for intussusception for all imaging techniques. Note that the
presented confidence regions are wider than the credibility regions reported from the LCA.
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O EF - Intussusception - LCA
<> MRl - Intussusception - LCA
[ TPUS - Intussusception - LCA

,ﬁ EVUS - Intussusception - LCA
DAE - Intussusception - LCA
+ EDF - Intussusception - LCA
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Figure 9. Forest plots of all tests for diagnosis of intussusception based on study specific results of the LCA. Note

that these are different from the extracted data.
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Figure 10 shows the ROC plot and Figure 11 the forest plots for
diagnosis of anismus on all imaging techniques. The estimated
pooled sensitivity of EP is 80% (Crl 63% to 94%), of MRI 86% (Crl
60% to 98%), TPUS 92% (Crl 72% to 98%), EVUS 84% (Crl 59% to
96%), and EDF 87% (Crl 72% to 96%) (Table 11). The probability that
the sensitivity of the index test is equal to or better than EP is for all
higher than 0.40 (Table 12). The estimated pooled specificity of EP
is97% (Crl 94% to 99%), of MRI 96% (Crl 89% to 99%), TPUS 91% (Crl
83% to 97%), EVUS 90% (Crl 63% to 98%), and EDF 93% (Crl 74% to
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99%). The probability that the specificity of the index test is equal
to or better than EP is lower than 0.40 for all. None meet the criteria

for a replacement test nor for SpIN triage test. All meet the criteria
for SnOUT triage test. In case of a positive test, the percentage of
women that would truly have anismus is 89% for EP, 87% for MR,
T77% for TPUS, 74% for EVUS, and 80% for EDF, given a prevalence
of 25%. In case of a negative test, 94% for EP, 95% for MRI, 97%
for TPUS, 95% for EVUS, and 96% for EDF of women will truly not
have anismus. No results for DAE are available as no studies have
performed DAE for diagnosis of anismus.
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Figure 10. Summary ROC Plot from results of the LCA for anismus for all imaging techniques. Note that the

presented confidence regions are wider than the credibility regions reported from the LCA.
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Figure 11. Forest plots of all tests for diagnosis of anismus based on study specific results of the LCA. Note that

these are different from the extracted data.
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Figure 12 shows the ROC plot and Figure 13 the forest plots for
diagnosis of pelvic floor descent (PFD) on all imaging techniques.
The estimated sensitivity of EP is 98% (Crl 93% to 100%), of MRI
94% (Crl 81% to 98%) and DAE 93% (Crl 64% to 99%) (Table 11).
The probability that the sensitivity of the index test is equal to or
better than EP is for all lower than 0.40 (Table 12). The estimated
specificity of EP is 83% (Crl 59% to 96%), of MRI 79% (Crl 54%
to 97%) and DAE 74% (Crl 54% to 93%). The probability that the

Paradoxical contraction
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specificity of the index test is equal to or better than EP is higher
than 0.40 for MRI, but not for DAE. None meet the criteria for a
replacement test nor SnOUT triage test. MRl meets the criteria for
SpIN triage test. In case of a positive test, the percentage of women
that would truly have PFD is 92% for EP, 90% for MRI, and 88% for
DAE, given a prevalence of 67%. In case of a negative test, 94% for
EP, 86% for MRI, and 84% for DAE of women will truly not have PFD.
No results for TPUS, EVUS and EDF are available, as none or just one
study was performed for diagnoses of PFD.
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Figure 12, Summary ROC Plot from results of the LCA for pelvic floor descent for all imaging techniques. Note that
the presented confidence regions are wider than the credibility regions reported from the LCA.
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Figure 13. Forest plots of all tests for diagnosis of pelvic floor descent based on study specific results of the LCA.

Note that these are different from the extracted data.
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Heterogeneity analysis

For the analysis of possible sources of heterogeneity, some studies
provided extra test accuracy data on additional test conditions;
there was one study for the effect of evacuation phase (Foti 2013),
five for the cut-off value of rectocele on MRI (Fiaschetti 2013; Healy
1997; Kelvin 2000; Martin 2017; Van Gruting 2017), and three for the
cut-off value of rectocele on TPUS (Grasso 2007; Martellucci 2011;
Steensma 2010). Heterogeneity analyses are performed for EP, MRI
and TPUS, but not for EVUS, DAE and EFD because of low numbers
of studies.

A. Effect of rectal contrast on test accuracy

The effect of rectal contrast on test accuracy is only assessed for
TPUS. EP is performed with rectal contrast in all studies, so no
heterogeneity analysis is necessary. For MRI this assessment could
not be performed independently from evacuation phase, asin most
studies that used rectal contrast. Also an evacuation phase was
applied, and in all studies without rectal contrast no evacuation
phase was possible.

Results for TPUS are presented in Table 13. Sensitivities of TPUS
are all higher with rectal contrast for rectocele than without (92%
versus 81%), enterocele (90% versus 67%) and intussusception
(90% versus 61%). Specificities of TPUS are similar or lower
with rectal contrast for rectocele than without (87% versus 88%),
enterocele (95% versus 99%) and intussusception (90% versus
96%). The probability that the sensitivity of TPUS with rectal
contrast is equal to or better than EP remained less than 0.40.
The probability that specificity of TPUS with or without evacuation
phase is equal to or better than EP remained more than 0.40.
Studies that used rectal contrast also performed ultrasound in the
left-lateral position and often with evacuation phase, which could
also affect test accuracy results, but this could not be assessed
independently.

TP FP FN TN Evacuation phase Patient position Rectal contrast Cut-off value Indextest Sensitivity {95% CI} Specificity {95% CI}

= 20 mm PR movement

TP FP FN TN Evacuation phase Patient position Rectal contrast Cut-off value Index test Sensitivity {95% CI} Specificity {95% CI}
= 25 mm PR movement

[ i S R R R . |
0020406081 0020406081

Sensitivity {99% CliSpecificity {95% Cl}
0,79 [0.48, 0.93] —= —

0,71 [0.54, 0.85]

Presence 0.97 [0.82, 1.00]

0.90 [0.70, 0.89] — = -

0020408081 0020406081

Sensitivity {95% Cli5pecificity {95% CI}

0,91 [0.59, 1.00] 0.94 10,73, 1,00]
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B. Effect of evacuation phase on test accuracy

The effect of an evacuation phase on test accuracy is only assessed
for MRI. In nearly all studies EP is performed with evacuation phase,
except for Gufler 1999 and Gufler 2004, so no heterogeneity analysis
was necessary. The effect of an evacuation phase on test accuracy
of TPUS is not assessed independently, as all these studies also
used rectal contrast.

Results for MRI are presented in Table 14. The sensitivities of MRI
are higher with than without evacuation phase for rectocele (94%
versus 65%) and enterocele (87% versus 62%). The specificities of
MRI are similar to or lower with than without evacuation phase
for rectocele (84% versus 95%) and enterocele (99% versus 97%).
The probability that the sensitivity of MRI with evacuation phase
is equal to or better than EP remained less than 0.40, and is
very low for MRI without evacuation phase (probability 0.001 and
0.013). The probability that specificity of MRI with or without
evacuation phaseis equal to or better than EP remained above 0.40.
For intussusception and anismus no differences in sensitivity and
specificity of MRI with or without evacuation phase are observed.
For the analysis of PFD the analyses did not converge.

C. Effect of participant position on test accuracy

The effect of participant position on test accuracy is not analysed.
In all studies EP is performed with the participant in the upright
position, so no heterogeneity analysis was necessary. For MRI this
assessment was not possible as most studies performed MRI in
the supine position. Only one study performed MRI in the upright
position (Fiaschetti 2013), and two performed MRI in the prone
position (Dellemare 1994; Matsuoka 2000). The effect of participant
position on test accuracy of TPUS is not assessed independently, as
all these studies also used rectal contrast.
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D. Effect of cut-off value on test accuracy

The results of the analysis of the effect of cut-off values on test
accuracy are presented in Table 15. When using = 2 cm depth
as the cut-off value for the diagnosis of rectocele, sensitivities
of EP and MRI are lower (97% versus 99% and 93% versus 98%
respectively) and specificities are higher (89% versus 55% and 94%
versus 66% respectively) compared to the > 0 cm cut-off. For TPUS
both sensitivity (91% versus 83%) and specificity (91% versus 69%)
increase by taking the higher cut-off. For diagnosis of enterocele,
the cut-off 'small bowel below the PCL' gives for both EP and MRI
similar sensitivity and specificity compared to 'small bowel into the
rectovaginal space'. For diagnosis of intussusception, full-thickness
circumferential intussusception compared to any intussusception
has a higher sensitivity for MRI (70% versus 58%), but a lower
sensitivity for EP (83% versus 93%) and TPUS (61% versus 88%).
There is no notable difference between the specificities using
the two cut-off values for intussusception for all three imaging
techniques. For diagnosis of anismus, measuring ARA has a higher
sensitivity compared to paradoxical pelvic contraction for EP (85%
versus 55%) and MRI (91% versus 70%). Specificities for both cut-
off values for anismus are similar. Cut-off analysis for PFD could not
be performed because of insufficient data.

Sensitivity analyses
1. Excluding studies at high risk of bias

Compared to the main analysis, results were similar when re-
analysing the data without studies that were classified as being
at high risk of bias in at least one of the four domains (Table 16).
Overall, based on all diagnostic tests and target conditions, the
median difference compared to the results from the main analysis
was for sensitivity -0.6% (Interquartile range (IQR) —2.1% to 0.7%)
and for specificity -0.2% (IQR -0.9% to 0.4%). Excluding studies
with high risk of bias had a significant effect (> 10% difference) in 7%
(4/54) of the sensitivity or specificity estimates. Notable changes
were a decrease in estimated sensitivity of EP for animus from 80%
to 63%, of MRI for enterocele from 84% to 73% and for anismus
from 86% to 76%. The estimated specificity of MRI for PFD increased
from 79% to 91%. Excluding studies at high risk of bias did not
notably change the probabilities of the index tests (Table 17), so
the conclusions from the main analysis about suitability as a SpIN
triage test for rectocele, enterocele, intussusception and PFD, and
as a SnOUT triage test for anismus for all index tests, remain valid.

2, Excluding studies with concerns about applicability (women
with symptoms of general pelvic floor dysfunction and male
participants)

Compared to the main analysis, results were similar when we
re-analysed the data without studies including women with
symptoms of general pelvic floor dysfunction or male participants
(Table 18). Overall, based on all diagnostic tests and target
conditions, the median difference compared to the results from
the main analysis was for sensitivity —0.7% (IQR -2.6% to 0.1%)
and for specificity -0.1% (IQR -1.8% to 0.6%). Concerns about
applicability had a significant effect (> 10% difference) in 2% (1/56)
of the sensitivity or specificity estimates. The estimated specificity
of EVUS for rectocele increased from 76% to 88%. Other notable
changes were the decrease in estimated sensitivity of rectocele
for TPUS and EVUS with 9%, the increase in sensitivity of EVUS
for enterocele and of EP for anismus with 9%. Excluding studies
with concerns about applicability did not notably change the

probabilities of the index tests for rectocele, intussusception and
PFD (Table 19). In women with ODS, EVUS and DAE would no longer
be suitable as SpIN triage tests for enterocele, and TPUS, EVUS and
EDF would no longer be suitable as SnOUT triage tests for anismus.

3. Excluding studies published before 2010

Compared to the main analysis, results were similar when we
re-analysed the data without studies that were published before
2010 (Table 20). Overall, based on all diagnostic tests and target
conditions, the median difference compared to the results from the
main analysis was for sensitivity -0.7% (IQR —4.5% to 1.1%) and for
specificity —0.1% (IQR -1.6% to 0.2%). Excluding older publications
had a significant effect (> 10% difference) in 4% (2/56) of the
sensitivity or specificity estimates. The estimated sensitivity of EP
for anismus decreased from 80% to 67% and of DAE for PFD from
92% to 81%. Other notable changes were an increase in sensitivity
of TPUS for rectocele from 88% to 93%, a decrease in sensitivity
of MRI for enterocele from 85% to 79% and for anismus from 86%
to 80%. Specificity of MRI for rectocele decreased from 90% to
83%. Excluding studies that were published before 2010 did not
notably change the probabilities of the index tests (Table 21), except
for EVUS for rectocele and EDF for intussusception that would no
longer remain suitable as SpIN triage tests.

4. Excluding studies with high risk of bias, studies with concerns
about applicability and studies published before 2010

Compared to the main analysis, results were similar when we re-
analysed the data without studies that could reduce the overall
quality of the evidence (Table 22). Overall, based on all diagnostic
tests and target conditions, the median difference compared to
the results from the main analysis was for sensitivity -2.6% (IQR
~7.1% to -0.5%) and for specificity =1.5% (IQR -3.9% to -0.2%).
Excluding studies that reduced the overall quality of evidence had a
significant effect (> 10% difference) in 9% (5/54) of the sensitivity or
specificity estimates. The estimated sensitivity of TPUS for anismus
decreased from 92% to 73% and of MRI for PFD decreased from 94%
to 83%. The estimated specificity of EVUS for rectocele increased
from 76% to 89%, of MRI for PFD from 79% to 94% and for DAE
for PFD decreased from 92 to 77%. Excluding studies that could
reduce the overall quality of the evidence did not notably change
the probabilities of the index tests for sensitivity (Table 23), so the
conclusions from the main analysis about the suitability of all index
tests as SnOUT triage tests for anismus and the non-suitability for
the other conditions remain valid. The probability of specificity
remained the same, except for EVUS and DAE for rectocele which
would no longer be suitable as a SpIN triage test, and MRI for
anismus which would now be suitable as a SpIN triage test.

Overall quality of evidence

For the assessment of the overall quality of the evidence the GRADE
criteria of risk of bias, directness, consistency of effect and precision
are evaluated for each outcome.

Risk of bias was low or unclear in most studies and potential
limitations were unlikely to lower our confidence in the estimated
effect (Sensitivity analysis 1). We identified a serious effect in only
four of the outcomes, for which we downgraded by one level.

Directness refers to whether the evaluated tests are the exact
tests as used in clinical practice and whether the test accuracy is
calculated in the population of interest. In the included studies
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all tests were performed as part of routine clinical assessment in
a population that required diagnostic imaging, even though not
all participants had symptoms solely of ODS. Excluding studies
assessing women with symptoms of more general pelvic floor
dysfunction did not affect most estimates of sensitivity and
specificity (Sensitivity analysis 2). A serious effect was only found
for one outcome for which we downgraded the quality of evidence
by one level for indirectness.

Consistency refers to the homogeneity of the results across studies,
e.g. the degree to which results from included studies are similar,
with overlapping confidence intervals. In most forest plots we
found no relevant heterogeneity. In the few exceptions, we could
not explain the heterogeneity by the performance of tests, so we
downgraded the quality of evidence by one level for inconsistency.
For DAE and EDF we downgraded the quality of evidence by an extra
level for inconsistency, because of concerns about generalisability
of the consistency, as the estimated sensitivity and specificity were
based on studies from the same research group.

The accuracy of EP, MRI and TPUS for rectocele, enterocele and
intussusception was found to be precise, considering the Crls and

the large numbers of studies and participants that contributed. We
downgraded the overall quality of evidence of MRI for anismus and
PFD for imprecision because of the low number of participants. We
downgraded the quality of evidence of EVUS, DAE and EDF for all
conditions by one level for imprecision because of a small sample
size, and in most cases by an extra level because of wide Crls, if
overall quality was not already downgraded for heterogeneity.

DISCUSSION

Summary of main results

The aim of this review was to determine the diagnostic test
accuracy of evacuation proctography (EP), dynamic MRI and pelvic
floor ultrasound for the detection of posterior pelvic floor disorders
in women with obstructed defaecation syndrome (ODS), and to
assess whether MRI or pelvic floor ultrasound could replace EP.
We included 39 studies covering 2483 women in the meta-analysis.
The summary of main results, including the overall quality of the
evidence, is presented in the Summary of findings 1 We provide a
visual overview of the pooled estimated sensitivity and specificity
in Figure 14 by target condition and Figure 15 by imaging technique.

Figure 14. Summary estimates of diagnostic test accuracy by target condition based on the results of the LCA.

Meets criteria  GRADE quality Meets criteria  GRADE quality
Target condition Test Sensitivity (95% Crl) triage test assessment Specificity (95% Crl) triage test assessment
Rectocele EP 0.98[0.94-0.99] nla High L 0.78 [0.63-0.90] nia Moderate ——
WRI 0.94 [0.86 - 0.98] o High = 0.90 [0.78 - 0.97] SpiN High —=
TPUS  0.88[0.75-0.97] No High —a— 0.88 [0.81 - 0.95] Spii High -
EVUS  0.69[0.52-0.39] o Low —. 0.76 [0.54 - 0.93] SpiN Very Low —_—
DAE 0.75 [0.54 - 0.92] N Very Low — = 0.68 [0.62 - 0.98] SpiN Very Low — =
EDF 0.95 [0.87 - 0.99) o Low —-= 0.9 [0.60 - 0.99] SpiN Very Low —_—
Enterocele EP 0.91[0.83 - 0.97] na High —& 0.95 [0.93 - 0.99] nia High =
WRI 0.85 [0.72 - 0.94] o Moderate —a— 0.99 [0.96 - 1.00] SpiN High ]
TPUS 084 [0.63-0.96] N Moderate — 0.98 [0.95 - 1.00] SpiN High -
EVUS 088[0.51-091] No Low — 0.97 [0.80 - 0.99] SpiN Moderate —a
DAE 0.74[0.52-0.94] No Low — 0.97 [0.75-1.00] SpiN Moderate —=
EDF 0.71[0.51 - 0.96] o Very Low — 0.97 [0.87 - 1.00] SpiN Low —=
Intussusception EP 0.89[0.79-0.95] n/a High —— 0.92[0.86-0.97] n‘a High -
WRI 0.61[0.51-0.78] N High B 0.97 [0.88 - 1.00] SpiN High =
TPUS  0.75([0.54-093) o Moderate — 0.96 [0.91 - 0.99] SpiN High -
EWUS 0.63[0.51-0.88] No Low —a— 0.93[0.72-0.99] SpiN Moderate —%
DAE 0.61[0.50 - 0.89] No Wery Low —— 0.93 [0.65 - 0.99] Spii Very Low —
EDF 0.89 [0.65 - 0.98] SnoUT Very Low — 0.92[0.72-0.99] SpiN Low —a
Anismus EP 0.30 [083-0.94] nla Low — 0.97[0.94-099] nfa High -
MRI 0.86 [0.60 - 0.98] SnoUT Very Low —— 0.96 [0.89 - 0.99] No Moderate —=
TPUS  0.92[0.72-0.98] SnOUT High — = 0.91[0.83-0.97] Mo High -
EVUS  0.84[0.59-0.9§] SnouT Low — 0.90 [0.63 - 0.98] Mo Low —
DAE nia n/a nia nia nia n/a
EDF 0.87[0.72-0.98] SnoUT Low —— 0.93[0.74-0.99] No Low —a
Pelvic floor descent EP 0.98[0.83-1.00] n/a High - 0.83[0.59-0.95] nfa Moderate ——
MR 0.94 [0.81 - 0.98] No Moderate —= 0.78 [0.54 - 0.97] Spii Very Low ——
TPUS nia n/a nia nia nia n/a
EVUS nia n/a nia nia nia n/a
DAE 0.93 [0.64 - 0.99] o Wery Low —a 0.74 [0.54-0.93] Mo Very Low —a—
EDF nia nla nia nia nfa nla
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Figure 15. Summary estimates of diagnostic test accuracy by imaging technique based on the results of the LCA.

Meets criteria  GRADE guality Meets criteria GRADE quality

Test Target condition Sensitivity (95% Crl} triage test assessment Specificity (95% Crl) triage test assessment

EP Rectocele 0.58[0.94 - 0.99] nia High - 0.78[0.63 - 0.50] nia Moderate —
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Anismus 0.92[0.72 - 0.98] Sn0UT High —a 0.91[0.83-0.97] No High —-
Pelvic floor descent nia nia nia nia nia nla

EVUS Reciocele 0.69[0.52 - 0.88] No Low — 0.76 [0.54 - 0.93] Spin Very Low —
Enterocele 088[0.51-081] No Low —— 0.97 [0.80 - 0.89] SpiN Moderate —a
Intussusception 063[0.51-0.88] No Low —— 0.93[0.72-0.99] SpiN Moderate —
Anismus 0.84[0.59 - 0.96] Sn0UT Low — 0.80[0.63 - 0.98] No Low —
Pelvic floor descent nia nia nia nia nia nla

DAE  Reclocele 0.75[0.54-0.92] No Very Low —a 0.88[0.62 - 0.98] Spin Very Low —
Enterocele 0.74]0.52-0.94] No Low — 0.9710.75 - 1.00] SpiN Moderate —=
Intussusception 0.61[0.50 - 0.89] No Very Low —— 0.93[0.65-0.99] SpiN Very Low —
Anismus nia nia nia nia nia nla
Pelvic floor descent 0.83[0.64-0.99] No Very Low —a 0.74[0.54-0.93] No Very Low —

EDF  Rectocele 0.96 [0.87 - 0.99] No Low = 0.89 [0.60 - 0.99] SpiN Very Low —_—
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Diagnostic test accuracy of EP is estimated as follows: for rectocele
sensitivity is 98% (Crl 94% to 99%) and specificity 78% (Crl 63%
to 90%); for enterocele sensitivity is 91% (Crl 83% to 97%) and
specificity 96% (Crl 93% to 99%); for intussusception sensitivity is
89% (Crl 79% to 96%) and specificity 92% (Crl 86% to 97%); for
anismus sensitivity is 80% (Crl 63% to 94%) and specificity 97%
(Crl 94% to 99%); and for pelvic floor descent sensitivity 98% (Crl
93% to 100%) and specificity 83% (Crl 59% to 96%). High quality
of evidence shows that EP has a high sensitivity for diagnosis of
rectocele, enterocele, intussusception and pelvic floor descent, and
cannot be replaced. Sensitivity of EP for anismus is low, but it
cannot be replaced because of its high specificity.

Diagnostic test accuracy of MRl is estimated as follows: for rectocele
sensitivity is 94% (Crl 86% to 98%) and specificity 90% (Crl 79%
to 97%), for enterocele sensitivity is 85% (Crl 72% to 94%) and
specificity 99% (Crl 96% to 100%); for intussusception sensitivity is
61% (Crl 51% to 78%) and specificity 97% (Crl 88% to 100%); for
anismus sensitivity is 86% (Crl 60% to 98%) and specificity 96%
(Crl 89% to 99%); and for pelvic floor descent sensitivity is 94% (Crl
81% to 98%) and specificity 79% (Crl 54% to 97%). MRI does not
meet the criteria to replace EP, but high quality of evidence shows
it would be a suitable SpIN triage test for diagnosis of rectocele,

enterocele and intussusception. MRI meets the criteria fora SnOUT
triage testforanismus and a SpIN triage test for pelvic floor disorder
(PFD), but with very low quality of evidence. Heterogeneity analysis
shows that sensitivity of MRI performed with an evacuation phase
is higher than without evacuation phase for rectocele (94% (Crl 87%
to 98%) versus 65% (Crl 52% to 89%)) and enterocele (87% (Crl 74%
t0 95%) versus 62% (Crl 51% to 88%)), and sensitivity of MRl without
evacuation phase is significantly lower than EP (with a probability
of 0.001 to 0.013); so MRI should be performed with an evacuation
phase.

Diagnostic test accuracy of transperineal ultrasound (TPUS) is
estimated as follows: for rectocele sensitivity is 88% (Crl 75% to
97%) and specificity 89% (Crl 81% to 96%); for enterocele sensitivity
is 84% (Crl 63% to 96%) and specificity 98% (Crl 95% to 100%), for
intussusception sensitivity is 75% (Crl 54% to 93%) and specificity
96% (Crl 91% to 99%), and for anismus sensitivity is 92% (Crl
72% to 98%) and specificity 91% (Crl 83% to 97%). Pelvic floor
descent was not assessed using TPUS. TPUS does not meet the
criteria to replace EP, but high quality of evidence shows it would
be a suitable SpIN triage test for diagnosis of rectocele, enterocele
and intussusception and a suitable SnOUT triage test for anismus.
Heterogeneity analysis shows that sensitivity of TPUS performed
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with rectal contrast is not significantly higher than without rectal
contrast for rectocele (92% (Crl 69% to 99%) versus 81% (Crl 58%
to 95%)); enterocele (90% (Crl 71% to 99%) versus 67% (Crl 51% to
90%)) and intussusception (90% (Crl 69% to 98%) versus 61% (Crl
51% to 86%)), and is lower than EP (with a probability of 0.125 to
0.529); so rectal contrast is not recommended for clinical use as it is
an invasive procedure and EP remains superior.

Diagnostic test accuracy of endovaginal ultrasound (EVUS) is
estimated as follows: for rectocele sensitivity is 69% (Crl 52% to
89%) and specificity 76% (Crl 54% to 93%); for enterocele sensitivity
is 68% (Crl 51% to 91%) and specificity 97% (Crl 80% to 99%); for
intussusception sensitivity is 63% (Crl 51% to 88%) and specificity
93% (Crl 72% to 99%); and for anismus sensitivity is 84% (Crl 59% to
96%) and specificity 90% (Crl 63% to 98%). Pelvic floor descent was
not assessed using EVUS. EVUS does not meet the criteria to replace
EP. EVUS meets the criteria for a SpIN triage test for diagnosis of
rectocele, enterocele and intussusception, and for a SnOUT triage
test for anismus, but with moderate to very low quality of evidence.

Diagnostic test accuracy of dynamic anal endosonography (DAE)
is estimated as follows: for rectocele sensitivity is 75% (Crl 54% to
92%) and specificity 88% (Crl 62% to 98%); for enterocele sensitivity
is 74% (Crl 52% to 94%) and specificity 97% (Crl 75% to 100%); for
intussusception sensitivity is 61% (Crl 50% to 89%) and specificity
93% (Crl 65% to 99%), and for pelvic floor descent sensitivity is 93%
(Crl 64% to 99%) and specificity 74% (Crl 54% to 93%). Anismus was
not assessed using DAE. DAE does not meet the criteria to replace
EP. DAE meets the criteria for a SpIN triage test for diagnosis of
rectocele, enterocele and intussusception, but with moderate to
very low quality of evidence.

Diagnostic test accuracy of echodefaecography (EDF) is estimated
as follows: for rectocele sensitivity is 96% (Crl 87% to 99%) and
specificity 89% (Crl 60% to 99%); for enterocele sensitivity is 71%
(Crl 51% to 96%) and specificity 97% (Crl 87% to 100%); for
intussusception sensitivity is 89% (Crl 65% to 98%) and specificity
92% (Crl 72% to 99%); and for anismus sensitivity is 87% (Crl 72%
to 96%) and specificity 93% (Crl 74% to 99%). Pelvic floor descent
was not assessed using EDF. EDF meets the criteria to replace EP
for intussusception, but with a very low quality of evidence. EDF
meets the criteria for a SpIN triage test for diagnosis of rectocele
and enterocele, and for a SnOUT triage test for anismus, but with
low to very low quality of evidence.

Strengths and weaknesses of the review

Strengths and weaknesses of the included studies

The strengths of this review lie in the high number of studies
(39) included in the meta-analysis. Most included studies (31/39)
prospectively recruited their participants to undergo imaging
modalities (Table 3). Studies were performed across the world,
and included women with a wide age range. Most of the
included studies reported the diagnostic test accuracy of the target
conditions in a female population with symptoms of obstructed
defaecation, complying with our review question. Most of the
studies included a consecutive or random sample of participants,
suggesting potentially low selection bias. Most studies performed
analysis of the imaging techniques blinded to the comparative test,
suggesting potential low detection bias.

Weaknesses of the included studies are that most are single-centre
trials (38/39) with a relatively low number of participants; only four
studies included more than 100 women (Beer-Gabel 2015; Faggian
2013; Hainsworth 2016; Van Gruting 2017). Twenty per cent (8/39)
had a retrospective design. Only three studies investigated the test
accuracy of more than oneindextest (Hainsworth 2016; Van Gruting
2017; Vitton 2011). The included studies showed a wide range in
prevalence of the target conditions, which could for instance be
caused by difference in prior testing (selection on results on clinical
examination rather than only on symptoms), the different cut-off
values (e.g. > 0 mm versus > 30 mm), severity of symptoms (any
versus daily symptoms of ODS), and settings (tertiary hospitals with
more severe cases than secondary). The major limitation is the
different methods of performing the imaging techniques and use
of cut-off values, potentially causing heterogeneity of the results.
Due to a lack of data and co-occurrence of several test performance
settings, the heterogeneity analyses give limited insight into these
issues. In most studies the imaging technique was only assessed
by one examiner, and the interpretation of the index test could
therefore be subjective, causing potential review bias. Moreover, it
was not reported how well the participants were able to evacuate;
insufficient effort might cause underdiagnosis and affects test
accuracy. In 13 studies participants with a wider range of symptoms
(pelvic floor dysfunction) were included rather than with the sole
symptom of obstructed defaecation (Table 3); sensitivity analysis
did not show a change in diagnostic test accuracy. In two studies
we were not able to retrieve test accuracy data on women only
(Ron2012;Van lersel 2017), but as these studies included in total 23
men in a total population of 2581 participants we did not expect a
significant effect.

Strengths and weaknesses of the review process

The section Differences between protocol and review shows a list
of changes, all of which could be seen as a limitation of the review
process.

Search strategy and selection process

A strength is that we used no search filters and applied no
language or date restrictions. We searched all major electronic
databases, including grey literature and those with an appropriate
subject focus. We also handsearched references of included studies
and checked Google scholar to avoid missing any potential
eligible articles. Two review authors independently performed
title and abstract screening and full-text evaluation for eligibility,
with substantial agreement between them. Studies including
men and women, as well as symptomatic and asymptomatic
participants were all included, but we requested test accuracy
data for symptomatic women only, to minimise selection bias. We
requested test accuracy data if not reported, to enable inclusion of
these studies.

One limitation is that not all authors provided the requested test
accuracy data. Not all studies reporting in a language other than
English could be translated and these authors did not all provide
test accuracy data on request. This suggests that more studies
could have been included in the meta-analysis. Although reporting
bias could have occurred, it remains to be established if reporting
bias has an impact on the results, as there is currently no reliable
method of examining reporting bias for DTA reviews.

Quality assessment and data extraction

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 37
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Astrength is that two review authors performed the data extraction
and assessment of methodological quality, with good agreement.
We contacted authors of studies from which not all necessary data
could be extracted, to provide additional information, even if there
was only one item missing. Most of them replied, allowing for
minimal missing data. We could include abstracts in the meta-
analysis because authors provided information, which reduces
publication bias.

A limitation is that not all information was available from the
published reports, especially the older ones, as results were not
reported using the recently-developed STARD checklist. Although
we made extensive efforts to retrieve additional information, not
all authors were able to provide us with the necessary information.
Another limitation is that the risk of bias was unclear in five studies
in three or four domains, and we did not exclude these studies in
the sensitivity analysis.

Statistical analysis

The major strength is that we used a Bayesian latent class analysis
(LCA) for the meta-analysis, such that the diagnostic test accuracy
of all tests could be estimated in one large hierarchical model.
Moreover, this model does not require a reference standard, and
it provides pooled estimates as well as estimates by study for
all relevant diagnostic test accuracy parameters. Furthermore, the
Bayesian approach to the LCA makes it possible to estimate the
probabilities that the accuracy of one test is equal to or better than
the accuracy of a second test. A high number of studies examined
the diagnostic test accuracy of EP, MRl and TPUS, enabling the
performance of the statistical analysis including heterogeneity
and sensitivity analyses, leading to robust results. The LCA model
works best when there are studies with more than two tests per
participant: there were three large studies with more than two tests.
However, the number of included studies for the diagnostic test
accuracy of EVUS, DAE, and EDF was low, and we therefore rated
their results as low-quality evidence.

As indicated by the secondary objective of the protocol, we aimed
to assess the accuracy of each test at prespecified thresholds.
However, this was not possible due to the wide range and
different definitions of cut-off values used in the included studies.
Hence test accuracy estimates were provided for a wide range
of thresholds (e.g. rectocele for any cut-off value, ranging from
> 0 cm to > 3 cm), which may not correspond to the cut-off
values adopted in clinical practice. The heterogeneity evidentin the
forest plots could be caused by variation in cut-off values between
studies, but this is unlikely as no reverse trends in estimates
of sensitivities compared to specificities were apparent. Not all
intended variations in test performance could be evaluated in
the assessment of heterogeneity, because of insufficient data and
dependencies between settings. Furthermore, even though EP can
be performed with administration of contrast to one or more
compartments (rectum, small bowel, vagina or bladder) we did not
account for this in the meta-analysis. We acknowledge that the use
of multi-compartmental contrast might increase test accuracy and
hence could be a potential source of heterogeneity.

Previous research

To date no systematic review or meta-analysis has been performed
including all types of imaging techniques for ODS. Ramage 2017
assessed MRI versus either clinical examination or fluoroscopic

techniques or both within the same cohort of participants. They
compared the detection rates (true positives) and missed rates
(false negatives), which reflects estimation of sensitivity, of EP and
MRI to avoid needing to use a reference standard. Compared to
EP, MRI had a lower detection rate and a higher miss rate for
rectoceles, intussusception and perineal descent. This is in line
with our results, as sensitivity of MRI for rectocele, enterocele
and intussusception was lower compared to EP. The authors did
not examine the specificity of MRI and EP. Grossi 2018 assessed
differences in diagnostic rates between EP and MRI in participants
with constipation as a secondary objective of their meta-analysis.
Results were based on pooled prevalence, thereby avoiding the use
of a reference standard. They included only studies with more than
40 participants, resulting in analysis of only five studies. EP was
superior to MRI for detection of intussusception, which is similar to
our findings.

Applicability of findings to the review question

Review question: What is the diagnostic test accuracy of EP, MRl and
pelvic floor ultrasound for the diagnosis of posterior pelvic floor
disorders in women with obstructed defaecation syndrome?

Patient selection

Narrow inclusion criteria by gender and setting in which
the participants are assessed are set. Most included studies
therefore report test accuracy for women in secondary or tertiary
gynaecology or colorectal surgery outpatient clinics. Studies
reporting primarily on men are excluded. Hence test accuracy
results of this meta-analysis are only applicable to women seeking
help for their ODS symptoms in secondary and tertiary hospitals
(women presenting to gynaecologist or colorectal surgeon) and are
not applicable to the general population (women presenting to
general practitioners) or to male patients.

Wide inclusion criteria by symptoms are defined. Studies included
in this review report on women with a variety of symptoms
including faecal incontinence, pelvic organ prolapse and more
specifically, ODS. Studies that report on asymptomatic women
are excluded. Because of the wide range of symptoms, sensitivity
analysis could be performed reassessing test accuracy in women
with specific symptoms of ODS (27 studies). As we found no
difference in test accuracy between the main analysis and the
sensitivity analysis, the results of test accuracy in this meta-analysis
are applicable to women presenting with general symptoms of
pelvic floor dysfunction, irrespective of having specific symptoms
of ODS. The test accuracy results of this meta-analysis are not
applicable to asymptomatic women.

Women recruited in the included studies had a wide age range (20
to 95 years) and only one study reported only on postmenopausal
women (Gufler 2004). Most included studies recruited women with
a wide range of variables, e.g. both nulliparous and multiparous,
women with various body mass index values, women with or
without previous hysterectomy, pelvic floor reconstructive surgery,
anorectal or abdominal surgery. Only three studies excluded
women with previous pelvic floor surgery (Faucheron 2014; Grasso
2007; Vitton 2011). This suggests that the test accuracy results are
generalisable to all women, regardless of age, parity, body mass
index and previous surgery. It remains unclear whether results
are applicable to mixed-race or mainly white, as in most included
studies ethnicity was not reported.
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Index test(s)

EP investigations are in most included studies performed in the
upright position with the use of rectal contrast and evacuation
phase, so test accuracy results should be applicable to clinical
practice.

Studies included in this review used either 1T or 1.5T magnet
dynamic MRI when performed in the supine position and 0.25T
or 0.5T when performed in the upright position. With advances in
technology, the quality of the imaging techniques would increase,
thereby potentially improving test accuracy results. It is likely that
more recently introduced MRl and ultrasound scanners would have
better test accuracy than that reported in this review, but sensitivity
analysis did not show any increment in accuracy, so test accuracy
results should be applicable to all types of MRI scanners.

Although specific types of ultrasound tests are predefined (e.g.
transperineal and endovaginal ultrasound), different ultrasound
machines and probes are used across the literature. The included
studies predominantly used ultrasound scanners of BK Medical and
General Electrics, but the use of Siemens, Hitachi and HDI has also
been reported. As a variety of ultrasound scanners were included in
this review, test accuracy results could be applicable to any type of
ultrasound machine, although no heterogeneity analysis has been
performed.

The level of experience of operators assessing the index test is not
always reported in the included studies; it is either not mentioned
(n=11) or only described as experienced without quantification (n
=16). Only less than a third (n = 12) report the level of experience
specified by time (months/years) or in numbers of scans examined
before beginning the study. As imaging analysis is subjective and
performance highly dependent on training, we assume that test
accuracy results of this review are only applicable when imaging
techniques are analysed by experienced operators, without being
able to qualify this level of experience. In most included studies
imaging analysis was performed by a single operator (n = 33).
Only in seven studies were images examined by two observers,
after which diagnosis was obtained through consensus in case of
discrepancies. In clinical practice it is more likely that images are
examined by only one operator, as this is more cost-effective. Test
accuracy results of index tests presented in this review are therefore
applicable to clinical practice where images are assessed by one
investigator.

Across the included studies, a variety of test-positive thresholds are
used to determine diseased and non-diseased status. Thresholds
for diagnosis of target conditions on imaging are based on
subjective judgements rather than numeric values, although
these thresholds were not always made explicit in the included
studies. The specified common threshold therefore still includes
a distribution of implicit thresholds. Test accuracy results of this
review should be applicable to clinical practice, as it is assumed
that this distribution of implicit thresholds is representative of the
thresholds used in clinical practice.

AUTHORS' CONCLUSIONS

Implications for practice

In a population of women seeking help for their symptoms of
obstructed defaecation, EP remains the best diagnostic imaging

technique and cannot be replaced. MRI and TPUS could be used
as a triage test, as a positive test confirms diagnosis of rectocele,
enterocele and intussusception, and a negative test rules out
anismus. MRI should be performed with an evacuation phase. TPUS
should not be performed with rectal contrast. Quality of evidence
for EVUS, DAE and EDF was too low to support recommendations.

EP remains the best available imaging technique, as it has
the highest sensitivity for detection of most of the posterior
compartment disorders. However, this review indicates that it
should not be called the reference standard, because the specificity
of EP was lower compared to the other imaging techniques, with a
higher number of false-positives, suggesting the potential of EP in
over-diagnosing these conditions.

The harm of misdiagnoses (false-positive and false-negative) is
not high for these benign conditions. Women with false-negative
results may encounter a delay in treatment, but most women
with posterior pelvic floor disorders initially undergo conservative
management and therefore a delay by underdiagnosis would not
have a major clinicalimpact on the management of these patients.
Women with false-positive results may suffer from unnecessary
surgical treatment, but not all of them who are diagnosed with
posterior pelvic floor disorders would require surgical intervention.
The decision to perform surgery in such women is based not only
on imaging findings, but on clinical examination and the severity of
symptoms. Most women who require surgical intervention will first
receive conservative treatment. If symptoms improve and quality
of life is acceptable, no surgical intervention is necessary. As the
number of false-negatives and false-positives are not of crucial
importance, test accuracy results may range within reasonable
limits.

The choice of mode of imaging could now be based on other
criteria such as availability, preference, risk assessment and
expertise. MRI-defaecography could be preferable to women of
child-bearing age, as no radiation is involved. MRI could be
performed when there are multi-compartment disorders or in
cases of recurrence of symptoms, as it provides a global view
of the entire pelvic floor, including supporting structures such as
muscles and fascia. MRI-defaecography is not available in every
hospital, is more expensive and has contra-indications. MRI could
still underdiagnose conditions, especially when the woman is
unable to empty her bowels during examination; in these cases, EP
should be performed to confirm the diagnosis. MRl with evacuation
phase and EP are both invasive investigations with similar patient
acceptability (Van Gruting 2017), which suggests that MRI with
an evacuation phase is not necessarily more patient-friendly.
Ultrasound is less expensive, widely available and more patient-
friendly (Perniola 2008; Steensma 2010; Van Gruting 2017). Given
that this meta-analysis has shown TPUS to have as high a specificity
as EP for most conditions, it could be used as a screening tool in
the assessment of women with ODS. TPUS could be performed in
women in whom imaging is necessary. When a posterior pelvic floor
disorder is found (test positive), it is highly likely that this condition
is present and further imaging may not be necessary. However, if
conservative therapy has been unsuccessful or if surgery is being
contemplated the clinician could choose to perform additional
imaging with EP to identify the false-negative cases. Consequently,
there could be a reduction in healthcare costs, embarrassment to
the woman and length of waiting time for additional imaging.
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Implications for research

Low quality of evidence of pelvic floor ultrasound (except from
TPUS) requires more well-designed studies, to define its role in the
diagnostic pathway of ODS and to enable clinical use:

« Studies to assess test accuracy of DAE and EDF. Both methods
use dynamic anorectal ultrasound with the use of rectal
contrast and evacuation phase, which potentially does not
reduce participant discomfort compared to EP and dynamic
MRI. The scanning protocol requires extensive training, as
imaging is performed during evacuation of contrast. Studies
of DAE and EDF are mainly conducted by the same principal
investigator, i.e. Regadas for EDF and Barthet for DAE. These
techniques were developed more than a decade ago, but so
far no other centres have experience with these ultrasound
methods for assessment of ODS. Before these techniques can
be implemented in clinical practice, diagnostic test accuracy,
reproducibility, generalisability and patients' experience need
to be evaluated in a wider setting.

« Studies to assess test accuracy of EVUS. EVUS is a recently-
developed and potentially useful imaging technique for the
assessment of ODS, especially in combination with other
forms of ultrasound (Hainsworth 2016; Van Gruting 2017). Test
accuracy has been assessed by different authors in different
countries, but more studies to assess test accuracy are necessary
to empower results.

Future well-designed diagnostic studies are recommended to
assess imaging techniques for their test accuracy for diagnosis of
posterior pelvic floor disorders for which this meta-analysis was not
able to provide clear results:

« Studies on pelvic floor descent because of a low number
of studies. Pelvic floor descent is a more recently identified
possible cause of ODS, so not many authors have included this
condition in their test accuracy assessment. It has the highest
prevalence of all posterior compartment disorders (67%) and
should be taken into consideration when assessing women with
symptoms of ODS. A few studies of pelvic floor descent on EP
and MRI are published, but it has yet to be established how
pelvic floor descent should be defined on ultrasound, including
establishment of cut-off values.

« Studies on MRI in the upright position. EP is superior to MRl in
the supine position with evacuation phase. It remains unknown
if MRI in the upright position would have a similar test accuracy
compared to EP. Two studies show excellent results (Fiaschetti

2013; Schoenenberger 1998), but more studies are needed
to empower these findings. A specially dedicated open MRI
scanner is required for these examinations, so these studies
may only be conducted in large academic centres. Availability
of these open-MRI scanners might influence the likelihood of
implementing this method in general clinical practice.

« Studies assessing the effect of different cut-off values on the
test accuracy of imaging. Currently a wide range of different
classification systems between and within imaging techniques
exist. For example, different reference lines could be used for
the assessment of pelvic floor disorders on MRI. It has been
widely accepted that the pubococcygeal line provides the most
accurate measurements. Other lines, such as the midpubic
line, which corresponds to hymenal remnant, could also be
used. Similarly, on ultrasound, the line parallel to the lower
aspect of pubic symphysis is considered as a reference, but
this does not correspond to the lines used for EP and MRI.
Further studies are therefore required to assess different cut-off
values and reference lines to enable standardisation and global
implementation. Moreover, the use of uniform cut-off values for
all imaging techniques is essential in meta-analyses, to reduce
heterogeneity and provide reliable test accuracy data.

Additional research is needed on aspects of tests beyond test
accuracy:

« Studies assessing cost effectiveness. MRI is a more expensive
imaging technique compared to the relatively cheap EP. It needs
to be established whether MRI is more expensive than EP in
the long term. It could well be that advanced knowledge of
the multi-compartment diagnoses would lead to appropriate
surgery being performed at the outset, thereby minimising
the risk of recurrence of symptoms or failed surgery, and
avoiding multiple interventions. When using relatively low-
cost ultrasound for the initial assessment of women with ODS,
these women may then not require additional EP or MRI
when symptoms improve after conservative treatment for their
condition. This could potentially reduce the number of women
requiring EP or MRl and consequently reducing healthcare costs.
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* Indicates the major publication for the study

Study characteristics

Patient Sampling Patient selection: A total of 43 participants were prospectively enrolled in the present study, between

February 1997 and September 1998. All had symptoms involving outlet delay with either exaggerated ef-
fort during defaecation, manual disimpaction of stool, vaginal manoeuvres to aid defaecation, or a feel-
ing of incomplete defaecation

Study design: Cross-sectional test accuracy study, prospective

Study objective: To determine the accuracy of dynamic anorectal endosonography (DAE) as compared
with defaecography as a means of assessing pelvic floor disorders

Inclusion criteria: Women with symptoms involving outlet delay

Exclusion criteria: Not described

Patient characteristics Nr of included patients: 43

and setting
Gender: 43 women (100%)
Age: mean age 51, range 30 - 74
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Symptoms: All had symptoms involving outlet delay
Ethnicity: Not described

Co-morbidities: 32 had undergone at least 1 vaginal delivery, with 13 cases of perianal tear, 10 cases
of episiotomy, and 4 cases of forceps delivery. A total of 12 participants had previously undergone hys-
terectomy (10 abdominal, 2 vaginal), and 19 complained of urinary stress incontinence

Setting: Secondary care, single centre
Time period: Between February 1997 and September 1998

Country study is conducted: France

Index tests

Name index test: Dynamic anal endosonography (DAE)

Details of conducting index test: DAE was performed on participants lying in the left lateral decubitus
position. Arigid linear endoanal probe with a frequency of TMHz was used (model PVL-625RT; Toshiba,
Tokyo, Japan). The probe was 20 mm wide and 120 mm long, with a field View of 57 mm. The tip of the

probe was covered with a water-filled balloon to maintain the acoustic coupling

Imaging acquisition: By rotating the linear probe through 360 °, the various layers constituting the anal
wall (mucosa, internal sphincter, external sphincter), the layer forming the rectal wall, and the perirec-
tal tissues (puborectal muscle, bladder, vagina, or prostate) could be identified. At the end of the initial
examination, the participant was asked to produce a defaecation effort while anal ultrasonography was
continued, leaving the ultrasound probe in the same position. In the last 15 participants the rectum was
filled with 50 ml water before defaecation effort

Imaging analysis: The descent of the puborectal muscle during defaecation effort were measured, the
same procedure being repeated 3 times. The position of the puborectal muscle was first marked at rest
with a fine calliper. The puborectal muscle appeared in the form of an oblique hypoechoic layer, with a
fine hyperechoic line connecting it to the anal canal at the level of the anorectal angle. The participant
was then asked to produce a straining effort, and the new position of the puborectal muscle was record-
ed. The descent of the puborectal muscle corresponded to the distance between its initial position and
its position at the end of the straining effort. Rectocele was identified by the mobilisation of air during
the straining effort; this procedure was improved by filling of the rectum with water. All the parameters
were analysed by the same operator. All the investigations were carried out without prior knowledge of
previous findings

Threshold test positivity: Rectocele present/absent, Intussusception present/absent, pelvic floor de-
scent present/absent

Target condition and ref-
erence standard(s)

Name of index test 'EP': Defaecography

Details of conducting evacuation proctography: Defaecography was performed using a simplified
method described by Mahieu et al. After sufficient contrast filling of the rectum, the participant was
asked to sit on a special commode. No opacification of the small bowel or the vagina was performed

Imaging acquisition: The participant was asked to contract the pelvic floor musculature and then to
empty the rectum as completely as possible. The fluoroscopic images were recorded during several such
manoeuvres, in order to assess and measure the descent of the pelvic floor and to diagnose any recto-
cele or rectal intussusception

Imaging analysis: All the parameters were analyses by the same radiologist. All the assessments were
recorded under blinded conditions on separate sheets

Threshold test positivity: Rectocele: present/absent, Intussusception: full thickness circumferential in-
folding present/absent, perineal descent: > 2 cm below the pubococcygeal line at rest or descent to >3
c¢m below the pubococcygeal line on straining

Flow and timing

Enrolment and exclusions (+ reasons): DAE and defaecography were performed on all the participants

Nr analysed: 43
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Time interval (+ interventions) between index test and reference standard: Not described

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns
DOMAIN 1: Patient Selection

Was a consecutive or ran-  Unclear

dom sample of patients

enrolled?

Did the study avoid inap-  Unclear

propriate exclusions?

Could the selection of Unclear risk

patients have intro-
duced bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns
that the included pa-
tients and setting do
not match the review
question?

Low concern

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold fortest  Unclear
positivity pre-specified?

Where the index test re- Yes
sults interpreted without
knowledge of the results

of the other index test(s)?

Could the conduct or
interpretation of the

index test have intro-
duced bias?

Unclear risk

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that
the index test, its con-
duct, or interpretation
differ from the review
question?

Low concern
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DOMAIN 3: Reference Standard

Was the threshold fortest  Yes
positivity pre-specified?

Where the EP results in- Yes
terpreted without the
knowledge of the results

of the other index test(s)?

Could the reference Low risk
standard, its conduct,

or its interpretation

have introduced bias?

If a reference line was used, was it the PCL?

Are there concerns that
the target condition as
defined by the refer-
ence standard does not
match the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate  Unclear
interval between index
test and reference stan-

dard?

Did all patients receive Yes
the same reference stan-

dard?

Were all patientsinclud-  Yes

ed in the analysis?

Could the patient flow Unclear risk

have introduced bias?

Beer-Gabel 2004

Study characteristics

Patient Sampling Patient selection: 33 consecutive women who presented with long-standing difficulty in evacuation were

examined with both proctography and DTP-US

Study design: Cross-sectional test accuracy study, prospective

Study objective: The purpose of this study was to assess the level of agreement between evacuation
proctography and DTPUS in diagnosing pathology in an unselected group of participants who presented
to our pelvic floor clinic with evacuatory difficulty and to compare measurements of anorectal configura-

tion using both the techniques

Inclusion criteria: Women with longstanding reported history of constipation (history of evacuatory diffi-

culty exceeded 6 months)
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Beer-Gabel 2004 (continued)

Exclusion criteria: Additional information from authors: Patients who did not have both examinations

Patient characteristics
and setting

Nr of included patients: 33
Gender: Female (100%)
Age: Mean age 58 years, range 32 - 77

Symptoms: Only patients defined as constipated were included in the study, in which their history of
evacuatory difficulty exceeded 6 months, if there was at most 1 bowel movement every 4 days (or longer),
and/or if more than 25% of these movements were accompanied by excessive straining. Of the selected
participants 14 (42.4%) complained of daily straining at stool, with 8 (24.2%) reporting only 1 stool on av-
erage per week. 15 participants (46%) complained of repeatedly unsatisfied defaecation, with 7 (21.2%)
reporting hard stools for more than 50% of evacuation attempts. 16 participants (48.5%) used daily stim-
ulant laxatives, with 4 (12.1%) using daily enemas and a further 4 admitting to daily rectal digitation to as-
sist evacuation. 8 participants (24.2%) confirmed that toileting exceeded 60 minutes duration on average

Ethnicity: Additional information from authors: white

Co-morbidities: 12 participants in the group (36.4%) had previously undergone a hysterectomy, 6 (18.2%)
a haemorrhoidectomy, and 3 (9.1%) lateral internal anal sphincterotomy, with a further 3 (9.1%) having a
confirmed solitary rectal ulcer

Setting: Tertiary care, single centre
Time period: 2003

Country study is conducted: Israel

Index tests

Name index test: Dynamic Transperineal Ultrasound (DTP-US)

Details of conducting index test: All procedures were videotaped for orthograde and retrograde
scrolling of dynamic images and static representative images were used for clinical measurement. DTP-US
was performed using curvilinear transducers (C 4-7 and C 8-12) and a linear-array transducer (L 5-10 ATL,
HDI 3000, Advanced Technology Laboratories, Bothell, Wash., USA). Before the start of the procedure the
participant’s rectum was filled with 50 ml ultrasonographic coupling gel (Ultra-Gel, Aquarius 101, Medilab
USA) using a standard Luer syringe and a soft-end catheter. A similar volume of acoustic gel was instilled
into the vagina and gel was liberally applied to the perineum. Participants were advised to avoid micturi-
tion for a minimum of 2 hours prior to the procedure. Gastrografin (50 ml) diluted 1:1 with tap water was
ingested by the participant 1 hour prior to each procedure. The perineum of the participant was examined
in the left-lateral position

Imaging acquisition/analysis: Images of the infra levator viscera and soft tissues and the pelvic floor
musculature were obtained at rest and during maximal straining for routine visualisation of the pubis,
urethra, bladder, vagina, anus, distal rectum, and puborectalis muscle, all of which were registered by the
examiner. All examinations were performed by the same clinician (M.B.G.) who was blinded to the results
of defaecography. Sagittal examination of the anterior perineum showed the distal vagina, bladder, and
urethra and was used to identify contrast-filled enteric loops (if present) between the rectal and vaginal
walls in the territory of the rectovaginal septum. Towards the end of the procedure participants were en-
couraged to evacuate as much of the intrarectal gel as possible

Threshold test positivity: Unknown

Target condition and
reference standard(s)

Name index test 'EP': Evacuation proctography

Details of conducting evacuation proctography: Evacuation proctography was performed without pri-
or bowel preparation with 120 ml barium paste (55% wt/wt barium sulfate) instilled into the rectum using
conventional video-fluoroscopy in the lateral sitting position at rest and during evacuation in accordance
with the basic technique described by Shorvon 1989. The small bowel was opacified following ingestion of
200 ml dilute oral diatrizoate meglumine (Gastrografin, Schering UK) 60 minutes prior to the examination

Imaging acquisition/analysis: All proctographic examinations and measurements were made by the
same examiner (A.P.Z.) who was blinded to the results of DTP-US
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Beer-Gabel 2004 (continued)

Threshold test positivity: Unknown

Flow and timing Enrolment and exclusions (+ reasons): All included women received both investigations and were in-

cluded in the 2x2 table.

Nr analysed: 33

Time interval (+ interventions) between index test and reference standard: Additional information

from authors: Less than 2 weeks

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns
DOMAIN 1: Patient Selection

Was a consecutive or Yes

random sample of pa-

tients enrolled?

Did the study avoid in- Yes

appropriate exclusions?

Could the selection of Low risk

patients have intro-
duced bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns
that the included pa-
tients and setting do
not match the review
question?

Low concern

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for Yes
test positivity pre-spec-
ified?

Where the index testre-  Yes
sults interpreted with-

out knowledge of the

results of the other in-

dex test(s)?

Could the conduct or
interpretation of the

index test have intro-
duced bias?

Low risk
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Beer-Gabel 2004 (continued)

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns Low concern
that the index test, its

conduct, or interpre-

tation differ from the

review question?

DOMAIN 3: Reference Standard

Was the threshold for Yes
test positivity pre-spec-
ified?

Where the EP resultsin-  Yes
terpreted without the
knowledge of the re-

sults of the other index
test(s)?

Could the reference Low risk
standard, its conduct,

or its interpretation

have introduced bias?

If a reference line was used, was it the PCL?

Are there concerns Low concern
that the target condi-

tion as defined by the

reference standard

does not match the

question?

DOMAIN 4: Flow and Timing

Was there an appropri- Yes
ate interval between in-

dex test and reference
standard?

Did all patients receive Yes
the same reference
standard?

Were all patients in- Yes
cluded in the analysis?

Could the patient flow Low risk
have introduced bias?
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Beer-Gabel 2008

Study characteristics

Patient Sampling

Patient selection: 62 consecutive women referred to a specialised Pelvic Floor Unit, Chaim Sheba Tel-
Hashomer Hospital, Israel with long-standing symptoms of obstructed defaecation were assessed for
analysis in this study

Study design: Cross-sectional test accuracy study, prospective

Study objective: This study compares DTP-US with DEP specifically for the diagnosis of cul-de-sac her-
nias among patients presenting to a specialised pelvic-floor-dysfunction clinic principally with obstruct-
ed defaecation

Inclusion criteria: Long-standing symptoms of obstructed defaecation

Exclusion criteria: Unknown

Patient characteristics
and setting

Nr of included patients: 62
Gender: Female 100%
Age: Mean: 56.2; Range: 21 - 90

Symptoms: The clinical diagnosis of obstructed defaecation was considered when the participants
needed to strain in evacuation more than 25% of the time, in accordance with the ROME Il criteria, and
when there was an attendant feeling of incomplete defaecation, repetitive attempts to defaecate, and
where these symptoms exceeded 6 months duration. In 24 participants (38.7%), obstructed defaecation
was part of an irritable bowel syndrome, whereas 22 participants (35.5%) had functional constipation,
and 16 (25.8%) concomitant faecal incontinence associated with their constipation

Ethnicity: Additional information from authors: white

Co-morbidities: 18 participants (30%) had undergone a prior hysterectomy with 13 (22%) having previ-
ous abdominal surgery and 5 (8%), anal surgery

Setting: Tertiary care, single centre
Time period: Between August 2004 and October 2005

Country study is conducted: Israel

Index tests

Name index test: Dynamic transperineal ultrasonography (DTP-US)

Details of conducting index test: All examinations with DTP-US were performed by one of the authors
(MBG) blinded to the DEP results. DTP-US was performed in accordance with our prior reported tech-
nique using either a curvilinear C4-7 or a C8-12 transducer (Logiq 9, GE Healthcare UK). The transducer
was protected with a latex condom, and images were routinely obtained from structures in the anteri-
or compartment, (the pubis, urethra, and bladder), the middle compartment, (the vagina and the recto-
vaginal septum) and the posterior compartment, (the anal canal, the rectum, and the puborectalis mus-
cle en face). Before the performance of the DTP-US, the rectum was instilled with 50 mL of ultrasono-
graphic coupling gel (Ultragel Aquarius 101® Medilab, USA) using a standard Luer syringe with a soft-end
catheter. Opacification of the vagina was routinely performed with 20 mL of acoustic gel. The partici-
pants were advised to avoid micturition for a 1-hour period before the procedure, and 50 mL of Gastro-
grafin (diluted 1:1 with tap water) was ingested by the participant 1 h before the DTP-US.

Imaging acquisition: The images were obtained in the mid-sagittal plane and at various transverse
points of the posterior compartment and the perineal body at the mid-anal canal level at rest, during
maximal straining and squeeze, and in some cases, during rectal evacuation

Imaging analysis: Unknown

Threshold test positivity: Enteroceles were readily identified as small bowel loops visible in the region
of the rectovaginal septum. Peritoneoceles were defined as an enlarged rectovaginal septum without
visible small-bowel loops being present.
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Beer-Gabel 2008 (continued)

Target condition and ref-  Name of index test 'EP': Dynamic evacuation proctography (DEP)
erence standard(s)

Details of conducting evacuation proctography: DEP was performed by 2 investigators (AY and MA)

blinded to the clinical and DTP-US results. Participants were given 10 mL of Gastrografin (Schering ®, UK)

diluted with 150 mL of tap water and 50 mL of barium 30 minutes before the performance of the DEP to

opacify the small bowel. The distal colon and rectum were filled with 150 mL of contrast medium using a
mixture of barium with oatmeal powder (140 mL of barium sulphate with 20 g of oatmeal) so as to obtain

a stool-like consistency. The vagina was opacified with 20 mL of barium paste

Imaging acquisition: The participant was then seated on a dedicated commode with films being ob-
tained at rest, during squeeze, and during maximal straining in accordance with standard techniques.

Both static views and video records were made for each participant

Imaging analysis: Unknown

Threshold test positivity: Enteroceles were diagnosed when a loop or loops of small bowel were de-
tected in the territory between the rectum and the vagina, compressing the anterior rectal wall

Flow and timing Enrolment and exclusions (+ reasons): All patients received index test and reference standard.

Nr analysed: 62

Time interval (+ interventions) between index test and reference standard: Unclear

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive orran-  Yes
dom sample of patients
enrolled?

Did the study avoid inap-  Yes
propriate exclusions?

Could the selection of Low risk
patients have intro-
duced bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns Low concern
that the included pa-

tients and setting do

not match the review

question?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold fortest  Yes
positivity pre-specified?
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Beer-Gabel 2008 (continued)

Where the index test re- Yes
sults interpreted without
knowledge of the results
of the other index test(s)?

Could the conduct or
interpretation of the

index test have intro-
duced bias?

Low risk

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that
the index test, its con-
duct, or interpretation
differ from the review
question?

Low concern

DOMAIN 3: Reference Standard

Was the threshold fortest  Yes
positivity pre-specified?

Where the EP results in- Yes
terpreted without the
knowledge of the results

of the other index test(s)?

Could the reference
standard, its conduct,
or its interpretation
have introduced bias?

Low risk

If a reference line was used, was it the PCL?

Are there concerns that
the target condition as
defined by the refer-
ence standard does not
match the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate  Unclear
interval between index

test and reference stan-

dard?

Did all patients receive Yes
the same reference stan-
dard?

Were all patientsinclud-  Yes
ed in the analysis?
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Beer-Gabel 2008 (continued)

Could the patient flow
have introduced bias?

Unclear risk

Beer-Gabel 2015

Study characteristics

Patient Sampling

Patient selection: This study is a retrospective review of data that had been collected in a popu-
lation of women that were referred to our clinic for the evaluation of evacuation disorders (chron-
ic constipation and faecal incontinence) during the years 2011 to 2013. Symptom severity for fae-
calincontinence was determined based on the Wexner score. In order to include only women with
significant symptoms, we included in the faecal incontinence group only participants who had sol-
id or liquid faecal incontinence more than once a month. We assessed chronic constipation symp-
toms based on the Cleveland Constipation Severity Index (SCCI) scoring system. We included in
the constipation group only participants who scored 15 or higher. As part of their evaluation, all
women were examined by dynamic transperineal ultrasonography (DTP-US) and defaecography
(DEF)

Study design: Cross-sectional test accuracy study, retrospective

Study objective: The aim of this study was to evaluate the level of consistency between DEF and
DTP-US in the diagnosis of pelvic floor deformations

Inclusion criteria: Women with chronic constipation or faecal incontinence

Exclusion criteria: Wexner score: solid or liquid faecal incontinence less than once a month. Cleve-
land Constipation Severity Index (SCCI) scoring system: scored lower than 15

Patient characteristics and
setting

Nr of included patients: 105

Gender: Female 100%

Age: 54.6 £ 11 years

Symptoms: 81 women were evaluated for chronic constipation and 24 for faecal incontinence
Ethnicity: Additional information from authors: White

Co-morbidities: Mean parity was 2.8 +1.2

Setting: Tertiary care, single centre

Time period: 2011 - 2013

Country study is conducted: Israel

Index tests Name index test: Dynamic transperineal ultrasound (DTP-US)

Details of conducting index test: DTP-US is readily performed after rectal cleansing with 1 enema.
DTP-US was conducted using a curvilinear 5-8 MHz (B&K, Profocus Ultra View, Herlev, Denmark)
probe after liberal application of acoustic gel to the perineum and instilling 10 ml gel intravaginally
and 50 ml gel into the rectum
Imaging acquisition: The examination was then performed while the participant was lying in the
left lateral position at rest, at squeeze, and at straining
Imaging analysis: All exams were performed and interpreted by a single physician (MBG) who was
blinded to the results of the DEF
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Beer-Gabel 2015 (continued)

Threshold test positivity: Rectocele: > 2 cm; enterocele: any; intussusception: any; anismus: any;
perineal descent:>2 cm

Target condition and refer-
ence standard(s)

Name index test 'EP': Evacuation proctography

Details of conducting evacuation proctography & imaging acquisition: Evacuation proctogra-
phy was performed without prior bowel preparation with 120 ml barium paste (55 % wt/wt barium
sulfate) instilled into the rectum using conventional videofluoroscopy while the participant was in
the lateral sitting position at rest and during evacuation in accordance with the basic technique de-
scribed previously. The small bowel was opacified following ingestion of 100 ml dilute oral diatri-
zoate meglumine (Gastrografin, Schering UK) 40 minutes prior to the examination

Imaging analysis: All proctographic examinations and measurements were done by a single exam-
iner who was blind to the results of the DTP-US

Threshold test positivity: Rectocele: depth > 2 cm; enterocele: any; intussusception: any; anis-
mus: any; perineal descent: descent ARJ>2cm

Flow and timing

Enrolment and exclusions (+ reasons): All participants were examined by DTP-US and DEF and in-
cluded in the 2x2 table

Nr analysed: 105

Time interval (+ interventions) between index test and reference standard: Unclear

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random
sample of patients enrolled?

Yes

Did the study avoid inappro-
priate exclusions?

Yes

Could the selection of pa-

tients have introduced bias?

Low risk

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that the
included patients and set-

ting do not match the review

question?

High

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test posi-

tivity pre-specified?

Yes

Where the index test results in-

terpreted without knowledge

Yes
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Beer-Gabel 2015 (continued)
of the results of the other in-
dex test(s)?

Could the conduct or inter-
pretation of the index test
have introduced bias?

Low risk

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that the
index test, its conduct, or in-
terpretation differ from the
review question?

Low concern

DOMAIN 3: Reference Standard

Was the threshold for test posi-  Yes
tivity pre-specified?

Where the EP results interpret-  Yes
ed without the knowledge of

the results of the other index

test(s)?

Could the reference stan-
dard, its conduct, or its inter-
pretation have introduced
bias?

Low risk

If a reference line was used, was it the PCL?

Are there concerns that the
target condition as defined
by the reference standard
does not match the ques-
tion?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate in- Unclear
terval between index test and
reference standard?

Did all patients receive the Yes
same reference standard?

Were all patients included in Yes
the analysis?

Could the patient flow have
introduced bias?

Unclear risk
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Brusciano 2007

Study characteristics

Patient Sampling

Patient selection: From a prospectively-collected database, 92 consecutive patients with
symptoms of OD (straining at stool, sense of incomplete evacuation, need for self-digitations,
use of laxatives) seen in our units over a 3-year period were evaluated

Study design: Cross-sectional test accuracy study, retrospective

Study objective: The purpose of our study was to investigate the findings of anal-vaginal-dy-
namic perineal US in patients with obstructed defaecation compared to healthy controls, to
correlate them with manometry and defaecography and to evaluate their clinical usefulness
in participants who are candidates for surgery

Inclusion criteria: Patients with symptoms of ODS

Exclusion criteria: Unknown

Patient characteristics and setting

Nr of included patients: 92
Gender: Women 77 (84%), men 15 (16%)
Age: Mean age 51.3 + 11 years; range 21 -71

Symptoms: Symptoms of OD (straining at stool, sense of incomplete evacuation, need for
self-digitations, use of laxatives)

Ethnicity: Additional information from authors: white
Co-morbidities: Unknown

Setting: Secondary, single centre

Time period: 2003 - 2006

Country study is conducted: Italy

Index tests

Name index test: Dynamic perineal ultrasound

Details of conducting index test: Dynamic perineal US was performed in the gynaecolog-

ic position using a linear 5- to 8-mHz probe. Transverse images were obtained by placing the
probe on the perineum, between the anus and the introit. The longitudinal section of the anal
canal and the puborectalis sling may be scanned by changing application pressure and probe
inclination

Imaging acquisition: Images were acquired at rest and during straining
Imaging analysis: Unknown

Threshold test positivity: Additional information from the authors: Rectocele: > 1 cm depth;
enterocele: bowel loops in rectovaginal space; intussusception: any; anismus: more acute an-
gle on straining

Target condition and reference
standard(s)

Name index test 'EP': Defaecography

Details of conducting evacuation proctography and imaging acquisition: Defaecography
was performed by introducing a barium paste in the rectum and taking radiographs at rest-
ing, squeezing and straining as reported by Mahieu 1984. Enterocolpodefaecography aimed
at detecting an enterocele/sigmoidocele was performed in 28 of the 43 participants

Imaging analysis: Unknown

Threshold test positivity: Rectocele: > 2 cm; enterocele: small bowels in rectovaginal space;
intussusception: any; anismus: lack of shortening and widening of the anal canal on straining
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Flow and timing

Enrolment and exclusions (+ reasons): Defaecography was performed in 43 (47%) of 92 par-
ticipants, of which entero-colpo-defaecography was performed in 28 aimed at detecting an
enterocele/sigmoidocele. Dynamic perineal US was carried out in 41 (44%) of the 92 partici-
pants

Nr analysed: 43 women had defaecography and 41 defaecography and dynamic perineal ul-
trasound

Time interval (+ interventions) between index test and reference standard: Unknown

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sam-
ple of patients enrolled?

Yes

Did the study avoid inappropriate
exclusions?

Yes

Could the selection of patients
have introduced bias?

Low risk

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that the in-

cluded patients and setting do not

match the review question?

Low concern

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test positivity ~ Yes
pre-specified?
Where the index test results inter- Unclear

preted without knowledge of the re-

sults of the other index test(s)?

Could the conduct or interpreta-
tion of the index test have intro-
duced bias?

Unclear risk

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that the index
test, its conduct, or interpretation

differ from the review question?

Low concern
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DOMAIN 3: Reference Standard

Was the threshold for test positivity ~ Yes
pre-specified?

Where the EP results interpreted Unclear
without the knowledge of the re-
sults of the other index test(s)?

Could the reference standard, Unclear risk
its conduct, or its interpretation
have introduced bias?

If a reference line was used, was it the PCL?

Are there concerns that the target Low concern
condition as defined by the refer-

ence standard does not match the

question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval Unclear
between index test and reference
standard?

Did all patients receive the sameref-  No
erence standard?

Were all patients included in the No
analysis?

Could the patient flow have intro- High risk
duced bias?

Dellemare 1994

Study characteristics

Patient Sampling Patient selection: 33 consecutive women with suspected anterior rectocele (ARC) were subjected to radi-
ographic defaecography. Selection criteria for ARC-related complaints in these women were the need to sup-
port the anterior rectal wall digitally during evacuation, incomplete evacuation, false urgency, a feeling of out-
let obstruction, faecal incontinence (also if this occurs during coitus), and a feeling of perineal fatigue, per-
ineal pressure, or vaginal prolapse

Study design: Cross-sectional test accuracy study, prospective

Study objective: The aim of this study was to devise a measuring method for an anterior rectocele on stan-
dardised defaecographies

and magnetic resonance images (MRI) to quantify anterior rectocele and to test whether this could substanti-
ate clinical decision-making for operative treatment for anterior rectocele

Inclusion criteria: Women with suspected ARC

Exclusion criteria: Not described
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Dellemare 1994 (Continued)

Patient characteris-

tics and setting

Nr of included patients: 33
Gender: Female (100%)
Age: mean age 57 years, range 25 - 78 years

Symptoms: ARC-related symptoms: a feeling of outlet obstruction, the need to support the anterior rectal
wall during evacuation, false urgency, faecal incontinence (also during coitus), and incomplete evacuation on
defaecation

Ethnicity: Unknown

Co-morbidities: Unknown

Setting: Tertiary care, single centre
Time period: April 1990 and August 1992

Country study is conducted: The Netherlands

Index tests

Name index test: Dynamic MRI

Details of conducting index test: Dynamic MRI was performed on a Philips 1.5 Tesla Gyroscan (Philips Med-
ical Systems, Best, The Netherlands) without preparations like contrast introduction, diet, enema, or any oth-
er manipulation. The participants were examined in prone position, enabling air to collect in the rectum, cre-
ating an excellent natural contrast medium for MRI. The participants were asked to void before the examina-
tion, to prevent compression of the rectum by a full urinary bladder

Imaging acquisition: 5 transverse slices through the pelvis were obtained, with the participants in prone po-
sition: spin echo, repetition time 350 milliseconds, echo time 20 milliseconds (spin echo 350/20), 10-mm slice
thickness, 256 x 204 matrix, 1 signal acquisition, resulting in a 1-minute acquisition time sequence. One of the
transverse views was used to plan the sagittal slices, using the same pulse sequence as in the transverse view.
The midsagittal level was selected and this plane was used to obtain the dynamic images. The dynamic scan
was performed with the gradient echo pulse sequence of 10 seconds acquisition time. The gradient echo se-
quence used a repetition time of 60 milliseconds, a flip angle of 60 ~ an echo time of 14 milliseconds, a field
of view 30 x 30 cm, 1 signal acquisition, and a 256 x 154 acquisition matrix, resulting in an acquisition time of
10 seconds. The participants were instructed to suspend breathing during this period. 1 image was obtained
at rest and 1 during maximal pelvic strain, resulting in 28 images. The specific instructions were in conformity
with the instructions for radiographic defaecography

Imaging analysis: The anorectal junction was defined in conformity with the radiographic defaecography

as the intersection point of the central axis of the anal canal and the line along the posterior wall of the dis-

tal rectum. Because the tuber ischiadicum is not visible on the midsagittal slice, the baseline for dynamic MRI
was defined as the junction line between the cranial side of the symphysis pubis and the distal sacrum. The
distance between the projection of the anorectal junction and the anterior rectal wall on the baseline was de-
fined by us as the quantitative size of the ARC. This distance was measured independently by 2 observers (RHK
and JBVMD) on each MRI examination and the inter-observer difference was determined. Qualitative grading
of the ARC was carried out double-blind in conformity with the radiographic defaecography

Threshold test positivity: Rectocele: present/absent; pelvic floor descent: present/absent

Target condition
and reference stan-
dard(s)

Name index test 'EP': Radiographic defaecography

Details of conducting evacuation proctography: For radiographic defaecography, 120 ml of high-density
BaS04 contrast medium were introduced into the rectum with the participant in the LDP, followed by thick-
ened BaS04 contrast medium up to capacity, usually approximately 250 ml. Thickening was achieved by
adding Metamucil | (Marion Merrell Dow, Inc., Cincinnati, OH) to BaSO4 contrast with a specific gravity of 1.2 g/
c¢m 3, in a volume ratio of 1:30, to attain faecal viscosity

Imaging acquisition: Films and video recordings were taken in lateral projection at rest, while squeezing,
during Valsalva's manoeuvre, during coughing and during defaecation, with the participant seated on a modi-
fied toilet seat, mounted on the footplate of a remote control stand as described by others
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Dellemare 1994 (Continued)

Imaging analysis: We defined the anorectal junction as the intersection point of the central axis of the anal
canal and the line along the posterior wall of the distal rectum in conformity with others. The junction line be-
tween the caudal part of the tuber ischiadicum and the coccyx is used as baseline for the assessment of the
position of the anterior rectal wall in relation to the anorectal junction in radiographic defaecography. The
distance between the projection of the anorectal junction and the anterior rectal wall on the baseline is de-
fined by us as the quantitative size of the ARC. This distance was measured independently by 2 observers (RHK
and JBVMD) and corrected for geometric enlargement in each radiograph. The difference of these 2 measure-
ments was analysed in order to determine the inter-observer difference. Qualitative grading of the ARC on
these 66 radiographs was carried out, double-blind, by 2 experienced observers who have analysed well over
1000 radiographic dynamic defaecographic studies each (RHK and JBVMD)

Threshold test positivity: Rectocele: present/absent; pelvic floor descent: present/absent

Flow and timing

Enrolment and exclusions (+ reasons): Total enrolled in the study: 33. The first 19 participants included in
this study who underwent dynamic defaecography were excluded from dynamic MRI because the interval be-
tween the 2 examinations was considered unacceptably long. All 14 participants who received both dynamic
defaecography and dynamic MRI were included in the analysis

Nr analysed: 14

Time interval (+ interventions) between index test and reference standard: Dynamic MRI within 1 month
after radiographic defaecography

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive Yes
or random sam-

ple of patients en-

rolled?

Did the study avoid  Yes

inappropriate ex-
clusions?

Could the selec-
tion of patients
have introduced
bias?

Low risk

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns
that the included
patients and set-
ting do not match
the review ques-
tion?

Low concern

DOMAIN 2: Index Test (MRI or Ultrasound)
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Was the threshold Yes
for test positivity
pre-specified?

Where the index Yes
test results inter-

preted without
knowledge of the

results of the other

index test(s)?

Could the conduct Low risk
or interpretation

of the index test

have introduced

bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns Low concern
that the index test,

its conduct, or in-

terpretation differ

from the review

question?

DOMAIN 3: Reference Standard

Was the threshold Yes
for test positivity
pre-specified?

Where the EP re- Yes
sults interpreted

without the knowl-

edge of the results

of the other index

test(s)?

Could the refer- Low risk
ence standard, its

conduct, orits in-

terpretation have

introduced bias?

If a reference line was used, was it the PCL?

Are there concerns Low concern
that the target

condition as de-

fined by the ref-

erence standard

does not match

the question?

DOMAIN 4: Flow and Timing
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Was there an ap- Yes
propriate interval
between index test

and reference stan-

dard?

Did all patients re- Yes
ceive the same ref-

erence standard?

Were all patientsin-  Yes
cluded in the analy-

sis?

Could the patient
flow have intro-
duced bias?

Low risk

Faggian 2013

Study characteristics

Patient Sampling

Patient selection: 614 women with symptoms related to pelvic floor dynamic dysfunctions were en-
rolled in a retrospective study

Study design: Cross-sectional test accuracy study, retrospective

Study objective: To assess the diagnostic tools available to define the imaging strategy in patients
with pelvic floor dynamic dysfunctions and to investigate their abilities in the diagnosis of enterocele,
elytrocele and edrocele

Inclusion criteria: Patients with symptoms related to pelvic floor dynamic dysfunctions

Exclusion criteria: Unknown

Patient characteristics and
setting

Nr of included patients: 614

Gender: Female

Age: Mean age was 57.3 years

Symptoms: Referral symptoms varied from constipation and obstructed defaecation to incontinence
Ethnicity: Unknown

Co-morbidities: Unknown

Setting: Tertiary care, single centre

Time period: January 2008 to May 2011

Country study is conducted: Italy

Index tests

Name index test: Supine entero-magnetic resonance (SE-MR)

Details of conducting index test: All SE-MR imaging studies were performed on a 1.5 T closed mag-
net (Magnetom Symphony, Siemens, Germany). All participants were supine imaged with a body-
phase-array receiver coil. To ensure an adequate bladder filling, all participants were invited to drink
500 - 700 ml of water 10 - 15 minutes before examination. The rectum and the vagina were filled with
200 ml and about 25 - 30 ml, respectively, of ultrasonographic gel
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Faggian 2013 (Continued)

Imaging acquisition: After an initial localiser in 3 different planes, the study protocol included the
following MR imaging sequences: TSE T2-W axial (matrix, 181 x 256; slices, 25 mm; thickness, 5 mm;
TR/TE, 845/11; flip angel 150 °) sequences, and functional dynamic sequences TRUFISP T2-W sagittal,
during squeezing, straining, pushing and evacuation (matrix, 181 x 256; slices 1; thickness 8 mm; TR/
TE, 3.75/1.6; flip angle, 80 °). The SE-MR images so obtained were then assembled in cineview in post-
processing. The examination took about 30 minutes to complete

Imaging analysis: Both examinations were analysed by 2 expert investigators (RG, BF) blinded
against both the clinical data and the results of the other imaging technique

Threshold test positivity: Enterocele: descent of small bowel loops, peritoneal fat or sigmoid colon
into the rectogenital space above the superior portion of the vaginal dome

Target condition and refer-
ence standard(s)

Name index test 'EP': Entero-colpo-defaecography (ECD)

Details of conducting evacuation proctography: No bowel preparation was used for ECD. In order
to obtain small-bowel contrast, 1 hour before the examination, 200 mL of barium sulfate 60% p/v was
administered to each participant. Through a catheter inserted in the bladder 400 cc of iodine contrast
medium (Ultfavfsf, Bayer Schcrfng Pharrrfa. Berlin, Germany) was injected through urinary catheter-
isation until the participant felt a sensation of fullness. Afterwards, the participant was placed in left
lateral recumbent decubitus position, in order to inject 200 cc of barium paste (Prontobario Esofago |
13%, barium paste, Bracco, Milan, Italy) introduced into the rectum. During injector removal, the anal
canal was also contrasted. The vagina was contrasted with 25 ml of barium paste. The fluoroscopic ta-
ble was then tilted upright 90 °, and the participant was placed seated on a radiolucent commode

Imaging acquisition: An anterio-posterior radiograph was taken with the participant at rest; after
that, 5 lateral radiographs were taken at rest and during the following phases: squeezing, abdominal
straining, pushing, evacuating, and at rest after evacuation

Imaging analysis: Both examinations were analysed by 2 expert investigators (RG, BF) blinded
against either the clinical data or the results of the other imaging technique

Threshold test positivity: Enterocele: descent of small bowel loops, peritoneal fat or sigmoid colon
into the rectogenital space above the superior portion of the vaginal dome

Flow and timing

Enrolment and exclusions (+ reasons): ECD and SE-MR was performed in all participants
Nr analysed: 614

Time interval (+ interventions) between index test and reference standard: SE-MR was performed
after ECD in the same day

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns
DOMAIN 1: Patient Selection
Was a consecutive or ran- Unclear
dom sample of patients en-
rolled?
Did the study avoid inap- Unclear
propriate exclusions?
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Could the selection of pa-
tients have introduced
bias?

Unclear risk

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that
the included patients and
setting do not match the
review question?

High

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test Yes
positivity pre-specified?

Where the index test results  Yes
interpreted without knowl-

edge of the results of the

other index test(s)?

Could the conduct or in-
terpretation of the index
test have introduced bias?

Low risk

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that
the index test, its conduct,
or interpretation differ
from the review question?

Low concern

DOMAIN 3: Reference Standard

Was the threshold for test Yes
positivity pre-specified?

Where the EP results inter- Yes
preted without the knowl-

edge of the results of the

other index test(s)?

Could the reference stan-
dard, its conduct, or its in-
terpretation have intro-
duced bias?

Low risk

If a reference line was used, was it the PCL?

Are there concerns that
the target condition as
defined by the reference
standard does not match
the question?

Low concern
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DOMAIN 4: Flow and Timing

Was there an appropriate Yes
interval between index test
and reference standard?

Did all patients receive the Yes
same reference standard?

Were all patients included Yes

in the analysis?

Could the patient flow Low risk
have introduced bias?

Faucheron 2014

Study characteristics

Patient Sampling

Patient selection: A prospective study of a single-centre cohort was carried out in which a standardised eval-
uation was used by experienced surgeons and radiologists for all consecutive patients who were finally oper-
ated on for posterior pelvic floor prolapse. 50 women entered the study and 17 other patients who had previ-
ously undergone surgery for pelvic prolapse during the same period were excluded

Study design: Cross-sectional test accuracy study, prospective

Study objective: The accuracy of dynamic cystocolpoproctography (DCP) and dynamic MRI were compared
in diagnosing posterior pelvic floor disorders

Inclusion criteria: Women with posterior pelvic floor prolapse

Exclusion criteria: Previous surgery for pelvic prolapse

Patient characteris-
tics and setting

Nr of included patients: 50
Gender: Female (100%)
Age: The median age of the patients was 53 (range, 31 - 81) years

Symptoms: The presenting symptoms were obstructed defaecation in 50 (100%) participants; anal inconti-
nence or soiling in 17 (34%); raised transit time constipation in 14 (28%); dyspareunia in 10 (20%); pelvic pain
or heaviness in 9 (18%); and pain on defaecation in 2 (4%). Thirty-seven (74%) participants also complained of
a posterior colpocele

Ethnicity: Unknown

Co-morbidities: Only 1 participant was nulliparous; the median parity was 3 (range, 0 - 8). 24 (48%) partici-
pants had undergone hysterectomy. 11 (22%) participants had a body mass index of > 25 kg/m?2

Setting: Tertiary care, single centre
Time period: 2010 - 2012

Country study is conducted: France

Index tests

Name index test: Functional pelvic MRI

Details of conducting index test: MRI was performed, with the participant in the supine position, using a
1.5 Tesla superconductive unit and a circularly polarised (quadrature) body coil (INTERA; Philips Electronics,

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

73



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Faucheron 2014 (continued)
Koninklijke, the Netherlands) by a radiologist (DC; 9 years experience) specialised in pelvic imaging in women,
who also interpreted the MRI. The examination involved vaginal and rectal opacification with 20 and 120 ml of
sonographic transmission gel. Before the examination began, the participant was instructed by the radiologist
of the manoeuvres that would be required during imaging

Imaging acquisition: Following a morphological analysis of the pelvic organs at rest, these manoeuvres con-
sisted of contraction of the pelvic floor muscles, followed by relaxation, straining and rectal evacuation (onto
waterproof padding placed beneath the buttocks) for the proctographic phase. The pulse sequences included
T2-weighted turbo spin-echo sequences (TR range/TE, 3300 - 3800/90; matrix size, 196 9 256) and 1 acquisition
in the axial, coronal and sagittal planes. The second phase was the dynamic analysis, including T2-weighted
turbo spin-echo sequences (2D FFE balances, 90 scans of 0.7 s, 5-mm thickness) in the sagittal plane. A post
evacuation phase was added at the end of the examination to study the behaviour of the empty rectum

Imaging analysis: Functional pelvic MRl was analysed using specific measurements to determine the pres-
ence of full-thickness rectal prolapse, rectal intussusception, rectocele, vaginal vault prolapse and peritoneo-
cele (including enterocele, sigmoidocele, hedrocele and epiplocele). The radiologist was blinded to all clinical
data and performed the examination according to a ‘pelvic floor disorder - prospective protocol’. For the pur-
pose of the study, the radiologist was also blinded to the results of the other imaging technique. The findings
were recorded on a standardised form

Threshold test positivity: The pubosacrococcygeal line was used as the reference point for defining the site
of prolapse and its extent, except for rectocele, which was diagnosed if the anterior margin of the rectal wall
bulge was more than 3 cm anterior to a line drawn along the long axis of the anterior anal canal

Target condition Name index test 'EP': Dynamic cystocolpoproctography (DCP)
and reference stan-
dard(s) Details of conducting evacuation proctography: The DCP technique was essentially that described by

Mahieu 1984, slightly modified by Shorvon 1989. The main refinements to the technique for the proctograph-
ic part have already been described extensively. The DCP was performed by a radiologist (AD, with 25 years ex-
perience) who had carried out more than 2300 video dynamic defaecographies before starting the study. Lax-
atives or enema were not given before the examination. The bladder was catheterised with a Foley catheter

(8 Fr) and water-soluble iodine contrast was instilled to a maximum of 200 ml or until the participant felt dis-
tension of the bladder. The vagina was opacified with a mixture of barium and vaginal gel, and the rectum
was then filled with semisolid contrast material of standardised consistency composed of barium suspension
mixed with starch, injected with a caulking gun injector until the participant felt rectal fullness

Imaging acquisition: Lateral radiographs and a videotape with participants in the sitting position were ob-
tained at rest, on squeeze and during and after evacuation. After rectal and bladder emptying at the end of the
examination, further radiographs were taken with the participant straining maximally to show the full extent
of the prolapse. The barium was weighed before injection into the rectum and after evacuation. The time for
rectal evacuation was measured. The flow rate and post-defaecation residue were routinely calculated to ex-
clude rectal akinesia

Imaging analysis: DCP was analysed using specific measurements to determine the presence of full-thickness
rectal prolapse, rectal intussusception, rectocele, vaginal vault prolapse and peritoneocele (including entero-
cele, sigmoidocele, hedrocele and epiplocele). The radiologist was blinded to all clinical data and performed
the examination according to a ‘pelvic floor disorder - prospective protocol’. For the purpose of the study, the
radiologist was also blinded to the results of the other imaging technique. The findings were recorded on a
standardised form

Threshold test positivity: The pubosacrococcygeal line was used as the reference point for defining the site
of prolapse and its extent, except for rectocele, which was diagnosed if the anterior margin of the rectal wall
bulge was more than 3 cm anterior to a line drawn along the long axis of the anterior anal canal

Flow and timing Enrolment and exclusions (+ reasons): DCP and functional pelvic MRl was performed in all participants
Nr analysed: 50

Time interval (+ interventions) between index test and reference standard: Median of less than 1 week
with maximum of 2 weeks

Comparative
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Faucheron 2014 (continued)

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive Yes
or random sam-

ple of patients en-

rolled?

Did the study avoid  Yes
inappropriate ex-
clusions?

Could the selec- Low risk
tion of patients

have introduced

bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns Low concern
that the included

patients and set-

ting do not match

the review ques-

tion?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold Yes
for test positivity
pre-specified?

Where the index Yes
test results inter-

preted without
knowledge of the

results of the other

index test(s)?

Could the conduct Low risk
or interpretation

of the index test

have introduced

bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns Low concern
that the index test,
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its conduct, or in-
terpretation differ
from the review
question?

DOMAIN 3: Reference Standard

Was the threshold Yes
for test positivity
pre-specified?

Where the EP re- Yes

sults interpreted
without the knowl-
edge of the results
of the other index
test(s)?

Could the refer-
ence standard, its
conduct, orits in-
terpretation have
introduced bias?

Low risk

If a reference line was used, was it the PCL?

Are there concerns
that the target
condition as de-
fined by the ref-
erence standard
does not match
the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an ap-
propriate interval
between index test
and reference stan-
dard?

Yes

Did all patients re-
ceive the same ref-
erence standard?

Yes

Were all patients in-
cluded in the analy-
sis?

Yes

Could the patient
flow have intro-
duced bias?

Low risk
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Fiaschetti 2013

Study characteristics

Patient Sampling

Patient selection: 49 consecutive patients who had symptoms of chronic constipation, feeling of incomplete
evacuation, pain during defaecation, and/or faecal incontinence were enrolled. All the patients were referred
by certified colorectal surgeons and underwent prior outpatient examinations, including digital examination

and proctoscopy

Study design: Cross-sectional test accuracy study, prospective

Study objective: To assess the feasibility of magnetic resonance defaecography (MRD) in pelvic floor disor-
ders using an open tilting magnet with a 0.25 T static field and to compare the results obtained from the same
participant both in supine and orthostatic positions

Inclusion criteria: Women with chronic constipation, feeling of incomplete evacuation, pain during defaeca-
tion, or faecal incontinence, or both

Exclusion criteria: Unknown

Patient characteris-
tics and setting

Nr of included patients: 49
Gender: Female (100%)
Age: Mean age 43.5 years, range 22 - 65 years

Symptoms: Symptoms of chronic constipation, feeling of incomplete evacuation, pain during defaecation, or
faecal incontinence, or both.

Feeling of incomplete evacuation 35/49, Pain during defaecation 7/49, faecal incontinence 10/49, chronic con-
stipation 41/49, sense of rectal bulging 18/49, dyspareunia 14/49, sense of vaginal bulging 10/49, feeling of in-
complete urination 6/49, dysuria 10/49, sense of vesical bulging 3/49

Ethnicity: Unknown

Co-morbidities: 1 participant had previously undergone stapled trans-anal rectal resection (STARR) for ob-
structed defaecation and rectocoele, and 4 others had undergone a hysterectomy to resect a fibroid uterus. 3
participants were nulliparous, with the remaining women having a mean of 1.3 children

Setting: Tertiary care, single centre
Time period: May 2010 - November 2011

Country study is conducted: Italy

Index tests

Name index test: Magnetic Resonance Defaecography (MRD)

Details of conducting index test: MRD was performed using a permanent open magnet with changeable
positions and static 0.25 T field, dynamic gradients with 20 mT/m power and 25 mT/m/s slew rate (G-SCAN,
Esaote S.p.A., Genova, Italy). The magnet table was provided with a tilting mechanism from 0 ° to 90 ° with 2

° steps, and allowed the evaluation both in supine and orthostatic positions. A surface lumbar spine DPA coil
was used as the receiving coil, composed of a stiff base (length 320 mm x depth 280 mm x height 45 mm) and
a flexible anterior band with variable dimensions (big band 89 x 18.5 cm; little band 69 x 18.5 cm) depending
on the size of each participant. The protocol used was developed in a previous pilot study performed at the
authors’ institution. Before the examination, the rectum was filled with approximately 200 ml of suspension
media (mashed potatoes) mixed with 1 ml paramagnetic contrast media gadobutrol (Gadovist 1 mol/l, Scher-
ing AG, Berlin, Germany). The bladder was also filled with 180 ml physiological solution mixed with 3 ml para-
magnetic contrast media gadobutrol (Gadovist 1 mol/l) via a 16 F double-way Foley catheter, which remained
in place during the entire study. Finally, the vagina was filled with an echographic gel suspension (Aquasonic
100, Parker Laboratories, Fairfield, NJ, USA) mixed with 0.5 ml paramagnetic contrast media gadobutrol. The
mean time required to prepare the participant was 20 minutes (range 14 - 27 minutes)

Imaging acquisition: Initially the examination was performed in the orthostatic position, with the magnet
table pitched at 80 °. The 3 orthogonal image planes, were acquired at rest using the 3D HYCE sequence (hy-
brid contrast enhanced), a type of gradient echo balanced sequence with the following characteristics: 10 ms
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repetition time (TR); 5 ms echo time (TE); 90 ° Flip Angle; 20 section; 2.5 mm section thickness; 280 x 280 field
of view; 200 x 160 matrix. The static images were acquired in the sagittal plane at rest, and during sphincter
contraction and straining using a GE T1-weighted sequence with the following parameters: 35 ms TR; 10 ms
TE; 90[1]flip angle; 1 section; 5.5 mm section thickness; 300 x 300 FOV; 192 x 128 matrix. Finally, the dynam-

ic phase was performed during defaecation using a GE T1-weighted sequence in the sagittal plane and with
the following parameters: 30 ms TR; 6 ms TE; 90 ° flip angle; 1 section; 5.5 mm section thickness; 300 x 300
FOV; 192 x 128 matrix; 3 s/image acquisition time. T2-weighted sequences were not available. The same study
protocol was followed in the supine position with the magnet table pitched at 0 °, prior to second filling of
the rectal ampulla. Finally, the bladder catheter was removed and the urinary study was performed using the
same dynamic sequences used in the defaecation study. The overall magnet time required to complete the ac-
quisition in both positions and the second rectal filling was an average of 68 minutes (range 42 - 93 minutes)

Imaging analysis: All examinations were evaluated separately by 2 radiologists to establish inter-observer
concordance. Both observers were experienced in PFD study (3 years of experience for the first observer, 1
year of experience for the second) and they repeated the measurements 1 month later to evaluate intra-ob-
server concordance

Threshold test positivity: Rectocele: any; enterocele: > 1 cm below PCL; intussusception: full-thickness or
mucosal; pelvic floor descent: ARJ more than 2 cm below PCL

Target condition
and reference stan-
dard(s)

Name index test 'EP': Colpo-cysto-defaecography

Details of conducting evacuation proctography: The colpo-cysto-defaecography was acquired on a re-
mote-controlled digital radiological system OPERA T90cex (General Medical, Merate, Italy) in the sitting po-
sition through a dedicated radio-transparent device. The pelvic organs were prepared as follows: the vagi-

na was filled with 50 ml echographic gel (Aquasonic 100, Parker Laboratories, Fairfield, NJ, USA) mixed with

5 mliodinated contrast media (iopamidol, 370 mgiodine/ml; lopamiro 370, Bracco S.p.A., Milano, Italy); the
bladder was filled with 120 ml physiological solution and 120 mliopamidol (lopamiro 370) through a 16 F dou-
ble-way bladder Foley catheter, left in situ; the rectum was filled with 180e240 ml barium paste (Prontobario
110% p/v, Bracco S.p.A, Milano, Italy); the ileal loops were filled with 250 ml oral barium solution (Prontobario
HD, Bracco S.p.A., Milano, Italy), about 45 min before the examination

Imaging acquisition: At first, static images were acquired in the lateral, anteroposterior, and oblique projec-
tions, respectively, at rest, and during contraction, and straining, and then we performed a dynamic defaeca-
tory phase acquired only in the lateral projection using serial imaging (1e3 images/s). After removing the blad-
der catheter, dynamic images were acquired using serial imaging (1 - 3 images/s) in the oblique projection in
order to evaluate the urinary function. The technical parameters were the following: 80e90 kV, 100 mAs and
focus-sensitive plain distance 1.10 m.

Imaging analysis: All examinations were evaluated separately by 2 radiologists to establish inter-observer
concordance. Both observers were experienced in PFD study (3 years of experience for the first observer, 1
year of experience for the second) and they repeated the measurements 1 month later to evaluate intra-ob-
server concordance

Threshold test positivity: Rectocele: any; enterocele: > 1 cm below PCL; intussusception: full-thickness or
mucosal; pelvic floor descent: ARJ more than 2 cm below PCL

Flow and timing

Enrolment and exclusions (+ reasons): All participants enrolled were included in the 2 x 2 table
Nr analysed: 49

Time interval (+ interventions) between index test and reference standard: Unknown

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns
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DOMAIN 1: Patient Selection

Was a consecutive Yes
or random sam-

ple of patients en-

rolled?

Did the study avoid  Yes
inappropriate ex-
clusions?

Could the selec- Low risk
tion of patients

have introduced

bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns High
that the included

patients and set-

ting do not match

the review ques-

tion?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold Yes
for test positivity
pre-specified?

Where the index Unclear
test results inter-

preted without

knowledge of the

results of the other

index test(s)?

Could the conduct Unclear risk
or interpretation

of the index test

have introduced

bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns High
that the index test,

its conduct, or in-

terpretation differ

from the review

question?

DOMAIN 3: Reference Standard
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Fiaschetti 2013 (continued)

Was the threshold Yes

for test positivity
pre-specified?

Where the EP re- Unclear

sults interpreted
without the knowl-
edge of the results
of the other index
test(s)?

Could the refer-
ence standard, its
conduct, oritsin-
terpretation have
introduced bias?

Unclear risk

If a reference line was used, was it the PCL?

Are there concerns
that the target
condition as de-
fined by the ref-
erence standard
does not match
the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an ap-
propriate interval
between index test
and reference stan-
dard?

Unclear

Did all patients re-
ceive the same ref-
erence standard?

Yes

Were all patients in-
cluded in the analy-
sis?

Yes

Could the patient
flow have intro-
duced bias?

Unclear risk

Foti 2013

Study characteristics

Patient Sampling

Patient selection: 19 consecutive patients were included in the study

Study design: Cross-sectional test accuracy study, prospective

Study objective: To prospectively compare the diagnostic capabilities of magnetic resonance (MR) imaging

with conventional defaecography (CD) in outlet obstruction syndrome
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Foti 2013 (continued)

Inclusion criteria: Patients with clinical symptoms of outlet obstruction

Exclusion criteria: N/A

Patient characteris-  Nr of included patients: 19

tics and setting
Gender: 2 men and 17 women (data on women only received from authors)
Age: Mean age 54 years; range 36 - 77 years

Symptoms: Outlet obstruction syndrome (100%) associated with urinary and faecal incontinence in 3/19 par-
ticipants (15%) and with urinary difficulty in 1/19 participants (5%)

Ethnicity: Not described

Co-morbidities: 6 (35%) of the 17 women had undergone hysterectomy. Of the 19 participants, 9 (47%) had a

history of pelvic surgery, which included anal fissure, staple transanal rectal resection (STARR), rectopexy, en-

dometriosis, reconstructive pelvic floor surgery, cystopexy, anterior rectocele and haemorrhoidectomy. Of the
17 women, 5 were nulliparous and 12 had had 1 - 6 deliveries

Setting: Secondary care, single centre
Time period: Between July 2007 and January 2009

Country study is conducted: Italy

Index tests Name index test: MRI

Details of conducting index test: MR examinations were performed with a closed-configuration supercon-
ducting unit with a 1.5-T field strength (GESigna HDx 1.5 T, GE Medical Systems, Milwaukee, W1, USA) using

an 8-channel torso coil. Participant preparation and co-operation are essential for the success of the study.
Prior to the examination, participants are given an enema and instructed about the manoeuvres to be per-
formed inside the magnet. Participants are invited to wear a large pad, a stratagem that has the dual purpose
of preventing soiling of the MR bed and reducing psychological discomfort. The bladder should be half full.
Inside the gantry, the rectum is distended with approximately 150 ml of ultrasound gel (hyperintense on T2
and FIESTA sequences) introduced through a Nelaton catheter (20 Ch, 6.67 mmx360 mm) (Bicakcilar, Istanbul,
Turkey) and a 50-ml catheter-tip syringe. The degree of straining is monitored with a respiratory gating de-
vice placed around the participant’s waist. Inside the gantry, the participant lies supine (feet first), with knees
slightly flexed, as this position facilitates evacuation of rectal contrast agent during defaecation

Imaging acquisition: Our protocol includes the acquisition of:
- High-spatial-resolution static sequences to study the morphology of the levator ani;

- Dynamic sequences to study abnormalities of the pelvic organs during contraction, rest, straining and defae-
cation

Static sequences included T2-weighted fast spin-echo (FSE) sequences in the sagittal, axial and coronal planes

The technical parameters for this sequence were time to repetition (TR)/time to echo (TE), 4675/100; flip an-
gle, 90 °; section thickness, 4 mm; interslice gap, 1 mm; bandwidth, 41.67 kHz; field of view (FOV), 32 cm; ma-
trix, 320x224; number of averages, 4; number of images, 26; acquisition time, 3 minutes 49 seconds. Dynamic
sequences were performed in the midsagittal plane identified on the T2-weighted FSE static images, with the
pubic symphysis, urethra, vagina, rectum and coccyx included in the FOV. In the dynamic phase, 2 types of se-
quences were used: T2-weighted single-shot fast spinecho (SSFSE) and fast imaging employing steady-state
acquisition (FIESTA) sequences acquired with the following parameters:

- SSFSE (TR/TE, 708/90; flip angle, 90 °; section thickness, 8 mm; bandwidth, 83.3 kHz; FOV, 34 cm; matrix, 384
x 224; number of averages, 0.5; acquisition time for each image, 0.3 s) in the midsagittal plane, with sequential
acquisition during contraction, rest and straining;

- FIESTA (TR/TE, 3.3/1.4; flip angle, 45 °; section thickness, 8 mm; bandwidth, 125 kHz; FOV, 35 cm; matrix, 224
x 224; number of averages, 1; number of images, 20; acquisition time, 20 seconds) in the midsagittal plane,
with continuous multiphase acquisition during contraction, rest, straining and defaecation. When clinical ex-

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 81
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health. Cochrane Database of Systematic Reviews

Foti 2013 (continued)

amination suggested the presence of lateral rectocele or lateral prolapse, the dynamic sequences were ob-
tained in the axial and coronal planes as well. Overall examination time, including participant preparation,
was approximately 40 minutes

Imaging analysis: MR imaging was performed by a radiologist with 6 years’ specific experience. The radiolo-
gists were aware of the results of the clinical examinations. The radiologist reading the MR images was blind-
ed to the results of CD. MR images were displayed on a Picture Archiving and Communication System (PACS)
screen, and cine loop presentation was used for dynamic sequences. Degree of prolapse measurement was
performed by using electronic landmarks; each measurement was taken 3 times and expressed as a mean val-
ue

Threshold test positivity: Rectocele > 2 cm depth; enterocele: small bowel below PCL; intussusception: in-
tra-rectal or intra-anal invagination; anismus: ARA more acute during straining; pelvic floor descent; anorectal

junction > 5 cm below the PCL during straining

Target condition
and reference stan-
dard(s)

Name index test 'EP': Conventional Defaecography (CD)

Details of conducting evacuation proctography: CD was performed by a radiologist with 10 years’ experi-
ence. The participant received 250 ml barium orally, about 1.5 - 2 hours before the examination. The rectum
was opacified using high-density Barium enema (150 - 200 ml). The participant was seated on a radiolucent
commode

Imaging acquisition: Images were acquired in lateral views during contraction, rest, straining and defaeca-
tion, including a final post-evacuation view

Imaging analysis: The radiologist was aware of the results of the clinical examinations. CD was performed be-
fore MR imaging in all cases

Threshold test positivity: Rectocele > 2 cm depth; enterocele: small bowel below PCL; intussusception: in-
tra-rectal or intra-anal invagination; anismus: ARA more acute during straining; pelvic floor descent; anorectal

junction > 5 cm below the PCL during straining

Flow and timing

Enrolment and exclusions: All participants were studied with pelvic CD (entero-defaecography) and MR
imaging

Nr analysed: 19

Time interval (+ interventions) between index test and reference standard: Not exceeding 1 month (mean
12 + 4 days; range 4 - 26 days)

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive
or random sam-
ple of patients en-
rolled?

Yes

Did the study avoid
inappropriate ex-
clusions?

Yes

Could the selec-
tion of patients

Low risk
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Foti 2013 (continued)
have introduced
bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns Low concern
that the included

patients and set-

ting do not match

the review ques-

tion?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold Yes
for test positivity
pre-specified?

Where the index Yes
test results inter-

preted without
knowledge of the

results of the other

index test(s)?

Could the conduct Low risk
or interpretation

of the index test

have introduced

bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns Low concern
that the index test,

its conduct, or in-

terpretation differ

from the review

question?

DOMAIN 3: Reference Standard

Was the threshold Yes
for test positivity
pre-specified?

Where the EP re- Yes
sults interpreted

without the knowl-

edge of the results

of the other index

test(s)?

Could the refer- Low risk
ence standard, its
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Foti 2013 (continued)
conduct, orits in-
terpretation have
introduced bias?

If a reference line was used, was it the PCL?

Are there concerns
that the target
condition as de-
fined by the ref-
erence standard
does not match
the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an ap-
propriate interval
between index test
and reference stan-
dard?

Yes

Did all patients re-
ceive the same ref-
erence standard?

Yes

Were all patients in-
cluded in the analy-
sis?

Yes

Could the patient
flow have intro-
duced bias?

Low risk

Grasso 2007

Study characteristics

Patient Sampling

Patient selection: 43 women with either faecal incontinence or obstructive defaecation and no history of
vaginal surgery or prolapse were referred to our diagnostic imaging department from the proctology outpa-
tient service. All participants gave their informed written consent to undergo CCD and introital ultrasound
examination

Study design: Cross-sectional test accuracy study, prospective

Study objective: To compare introital ultrasound with colpocystodefaecography (CCD) in quantifying the
anorectal angle and in the diagnosis of posterior pelvic floor disorders

Inclusion criteria: Women with functional impairment of the posterior pelvic floor

Exclusion criteria: History of vaginal surgery or prolapse

Patient characteris-
tics and setting

Nr of included patients: 43
Gender: Female 100%
Age: The median age was 58 (range, 20 -79) years

Symptoms: Either faecal incontinence or obstructive defaecation
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Grasso 2007 (Continued)

Ethnicity: Unknown

Co-morbidities: The median body mass index of the population was 23.7 (range, 17.8 - 40.7). The median
number of vaginal deliveries was 3 (range, 0 - 5); there were 6 nulliparous women

Setting: Secondary care, single centre
Time period: Between October 2004 and May 2005

Country study is conducted: Italy

Index tests

Name index test: Introital ultrasound

Details of conducting index test: Introital ultrasound was performed using a Sonoline Antares(Siemens AG,
Erlangen, Germany) ultrasound machine, equipped with a 6.2-MHz EC9-4 probe, with the participant in a se-
mi-recumbent position (110 ° sitting angle) in a gynaecological chair, with legs flexed and opened. The exam-
ination took about 10 minutes. The probe was covered with a protection latex condom and was positioned
near the hymeneal ring, on the posterior wall of the vulva, and oriented to acquire oblique axial images of
the anorectal junction

Imaging acquisition: 4 images were acquired: an axial view to measure sphincter and puborectalis thick-
ness, and a sagittal view of the anorectal junction at rest, during squeezing and during sustained strain-
ing.The hypoechoic posterior wall of the rectum should be visualised first during squeezing, to obtain a ref-
erence point for the following scans, and then during other manoeuvres. The vertex of the ARA was identi-
fied as the point at which the maximum change in the posterior hypoechoic rectal wall was observed dur-
ing squeezing. Finally, a sagittal cine-loop recording during squeezing and straining was made. The ARA was
measured between the posterior wall of the rectum and the longitudinal axis of the anal canal. To ensure
consistency, the sagittal reference plane was established by first finding the V-shaped puborectalis muscle
in the oblique axial plane, then rotating the probe 90 ° clockwise, to place the anterior structures on the left
side of the screen and of the images

Imaging analysis: A third radiologist (RFG or SP) performed the introital ultrasound examination. The radi-
ologist performing the ultrasound analysis was blinded to the CCD results

Threshold test positivity: Rectocele: any; intussusception: any; anismus: straining/rest ratio< 1

Target condition
and reference stan-
dard(s)

Name index test 'EP': Colpo-cysto-defaecography (CCD)

Details of conducting evacuation proctography: CCD is occasionally used for the diagnosis of pelvic floor
diseases. We use it routinely in place of proctography, to evaluate accurately both rectal and urogenital
structures. CCD is based on a triphasic approach for both bladder and rectum. Instilling contrast medium

in the bladder and the rectum allows diagnosis of a reduction of co-ordinate sphincterial control. In partici-
pants who were continent, the bladder was filled with up to 250 mL of hydrosoluble contrast medium (lobi-
tridol 350 mgl/mL, Xenetix Guerbet, France) until the desire to micturate was felt. A mixture of about 20 mL of
barium paste (ProntoBario113g/100 mL Bracco, Italy) and 20 mL of 1% lydocaine chloride (luan Molteni Far-
maceutici, Italy), to reduce discomfort during examination, were instilled into the vagina. Approximately 120
- 200 mL of diluted barium suspension (60 g/100 mL) - the same as that used for barium enema examination
- was introduced to show the sigmoid. Up to 200 mL barium paste (113 g/100 mL) was then injected into the
rectum until the maximum tolerated capacity or total volume was reached. The surgeon still needs morpho-
logical information about the anorectal junction and related functionality in faecal incontinence, so a 12 G
Foley catheter was placed in the rectum and the balloon distended to avoid loss of contrast medium during
squeezing and coughing manoeuvres

Imaging acquisition: CCD images were acquired with the participant in the horizontal lateral position at
rest. Then, with the participant in the seated position on a special commode, lateral films were acquired at
rest and during squeezing and straining manoeuvres. A coughing manoeuvre was performed to evaluate
stress incontinence. The evacuation phase was added to study rectocele behaviour and the presence of in-
tussusception; a post-evacuation X-ray image was obtained at maximal straining

Imaging analysis: Proctographic images of CCD were assessed by 2 expert radiologists (SP or CCQ and/or
MS) who were blinded to clinical complaints and to the ultrasound report; differences in assessment were re-
solved by consensus
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Grasso 2007 (Continued)

Threshold test positivity: Rectocele: any; intussusception: any; anismus: inability to evacuate %4 of the con-

trast medium within 30 seconds

Flow and timing Enrolment and exclusions (+ reasons): All participants enrolled received both Introital US and CCD and

were allincluded in the 2 x 2 table

Nr analysed: 43

Time interval (+ interventions) between index test and reference standard: Unknown

Comparative

Notes

Methodological quality

Item Authors' judgement

Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutiveor  Yes
random sample of
patients enrolled?

Did the study avoid Yes
inappropriate exclu-
sions?

Could the selection
of patients have in-
troduced bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns
that the included
patients and setting
do not match the re-
view question?

High

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for  Yes
test positivity pre-
specified?

Where theindextest  Yes
results interpreted
without knowledge
of the results of the
other index test(s)?

Could the conduct
or interpretation of
the index test have
introduced bias?
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Grasso 2007 (Continued)

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns
that the index test,
its conduct, or in-
terpretation dif-
fer from the review
question?

Low concern

DOMAIN 3: Reference Standard

Was the threshold for  Yes
test positivity pre-
specified?

Where the EP results  Yes
interpreted without

the knowledge of the
results of the other

index test(s)?

Could the reference Low risk
standard, its con-

duct, or its interpre-

tation have intro-

duced bias?

If a reference line was used, was it the PCL?

Are there concerns
that the target con-
dition as defined
by the reference
standard does not
match the ques-
tion?

Low concern

DOMAIN 4: Flow and Timing

Was there an appro- Unclear
priate interval be-

tween index test and

reference standard?

Did all patients re- Yes
ceive the same refer-
ence standard?

Were all patients in- Yes
cluded in the analy-
sis?

Could the patient Unclear risk

flow have intro-
duced bias?
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Gufler 1999

Study characteristics

Patient Sampling

Patient selection: 32 women with symptoms or physical findings or both, suggesting urinary incontinence
or prolapse of pelvic organs were examined preoperatively with ultrafast dynamic MRI

Study design: Cross-sectional test accuracy study, prospective

Study objective: Dynamic magnetic resonance imaging (MRI) using a single shot fast spin-echo technique
was evaluated as a non-invasive alternative to cysto-urethography or colpo-cysto-rectography in women
with pelvic organ prolapse or urinary incontinence, or both

Inclusion criteria: Women with symptoms or physical findings or both, suggesting pelvic organ prolapse or
urinary incontinence, or both

Exclusion criteria: Not described

Patient characteristics
and setting

Nr of included patients: 32 (12 colpo-cysto-rectography, 20 bead-chain cysto-urethrography)
Gender: Female (100%)
Age: mean 61 year, range 36 - 81 years

Symptoms: Symptoms or physical findings or both, suggesting urinary incontinence or prolapse of pelvic
organs

Ethnicity: white

Co-morbidities: 27 participants had 2+ children, 2 were nulliparous, and 3 had 1 child. 6 participants were
premenopausal, 2 in the menopause, and 24 postmenopausal. Colpo-cysto-rectography was performed

in 10 hysterectomised participants and in 2 without history of hysterectomy but with clinical suspicion of
rectocystoceles. Bead-chain cystourethrography was performed in 20 participants who had not undergone
hysterectomy

Setting: Secondary, single centre
Time period: 1994 - 1995

Country study is conducted: Germany

Index tests

Name index test: Dynamic MRI

Details of conducting index test: All participants were studied on a superconductive 1.0 T Magnetom-Ex-
pert scanner (Siemens, Erlangen, Germany). No contrast agent was applied for either dynamic or static MRI

Imaging acquisition: A body phased-array coil was used for data collection. A T1-weighted turbo-gradi-
ent-echo pilot scan was performed to localise the bladder neck. If this structure was not adequately lo-
calised, the coil was repositioned and the pilot acquisition repeated. The dynamic ultrafast images were
then obtained in sagittal planes, positioned exactly through the bladder neck and the rectum. We used the
HASTE sequence for fast dynamic imaging (TR 10.9 msec; TE 87 msec; number of excitations 1; field of view
320 3 280 mm; and matrix 240 3 256). Only half the k-space was needed for measurement (echo train length
128); the k-space was expanded with the half-Fourier method to 240 lines. Only 1 slice per excitation could
be obtained with an acquisition time of 2 seconds. The slice thicknesses were 10 and 5 mm. At the follow-
ing positions 1 slice was acquired: relaxed pelvic floor, pelvic floor contracted, relaxed pelvic floor, mod-
erate pelvic strain, maximal strain, relaxed pelvic floor. Between each excitation there was an interval of 2
seconds. After a longer rest the whole cycle could be repeated if necessary. T2-weighted fast-spin-echo se-
quences (TR 4500 msec; TE 120 msec; acquisitions 2; slice thickness 5 mm; matrix 320 3 512; field of view
320 - 380 3 270 mm) in the sagittal and axial planes were additionally performed in all participants to image
the whole pelvis

Imaging analysis: The dynamic images were pictured on hard copy and analysed. The multiple images at
different degrees of straining were formatted into a cinematic loop, allowing pseudokinematic represen-
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Gufler 1999 (continued)

tation of pelvic floor changes. Measurements were done on hard copies with use of the internal scale. We
used the pubococcygeal line as a reference line for the pelvic floor (Fig. 1d). The pubococcygeal line in the
sagittal views was defined as the connection between the inferior border of the symphysis and the levator
ani sling insertion at the coccygis bone Additional information from authors: Evaluation for MRI and CCR was
performed separately, with participant names not visible on MRI

Threshold test positivity: Additional information from authors: Rectocele: > 1 cm depth; enterocele: small
bowel loops below PCL line

Target condition and Name index test 'EP': Colpo-cysto-rectography (CCR)

reference standard(s)
Details of conducting evacuation proctography: After complete voiding through catherisation, the uri-

nary bladder was refilled with 250 mL of a water-soluble contrast agent (Peritrast 300, Koehler Chemie, Als-
bach, Germany), and a metal chain was placed in the urethra. A peritrast-soaked swab was introduced into
the vagina, and the rectum was filled with 80 mL of a barium suspension

Imaging acquisition: Lateral projection radiographs were performed in an upright position with relaxed
pelvic floor and under maximal strain

Imaging analysis: Additional information from authors: Analysis of MRl images and Rx were done separately
with time intervals up to months

Threshold test positivity: Additional information from authors: Rectocele: > 1 cm depth, Enterocele: small
bowel loops below PCL line

Flow and timing Enrolment and exclusions (+ reasons): In 12 participants, a colpo-cysto-rectography was performed be-
cause of suspicion of vaginal vault prolapse (n =7), rectocele (n = 10), or bladder descent (n = 9). 20 partici-
pants without history of hysterectomy received only bead-chain urethrocystography, because physical ex-
amination yielded no suspicion of rectocele, enterocele, or vaginal prolapse

Nr analysed: 12 (20 bead-chain urethrocystography in women with only symptoms of urinary incontinence
were excluded for this review)

Time interval (+ interventions) between index test and reference standard: Additional information from
authors: Between 1 day and 1 week

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or No
random sample of pa-
tients enrolled?

Did the study avoid Unclear
inappropriate exclu-
sions?

Could the selection High risk
of patients have in-
troduced bias?

Are the included patients only female or are test accuracy data provided for only female participants?
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Do the included patients only have ODS symptoms?

Are there concerns
that the included pa-
tients and setting do
not match the review
question?

High

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for Yes
test positivity pre-
specified?

Where the index test Yes
results interpreted

without knowledge of

the results of the other

index test(s)?

Could the conduct or Low risk
interpretation of the

index test have intro-

duced bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns
that the index test,
its conduct, or inter-
pretation differ from
the review question?

Low concern

DOMAIN 3: Reference Standard

Was the threshold for Yes
test positivity pre-
specified?

Where the EP results Yes
interpreted without

the knowledge of the

results of the other in-

dex test(s)?

Could the reference Low risk
standard, its con-

duct, or its interpre-

tation have intro-

duced bias?

If a reference line was used, was it the PCL?

Are there concerns
that the target condi-
tion as defined by the

Low concern
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reference standard
does not match the
question?

DOMAIN 4: Flow and Timing

Was there an appro- Yes
priate interval be-

tween index test and
reference standard?

Did all patients receive  Yes
the same reference
standard?

Were all patients in- Yes
cluded in the analysis?

Could the patient Low risk
flow have introduced
bias?

Gufler 2004

Study characteristics

Patient Sampling Patient selection: Colpo-cysto-proctography and dynamic MRI of the pelvic floor were per-
formed on 52 participants who had urinary incontinence with or without pelvic organ prolapse.
In 7 of these participants colpo-cysto-proctography was carried out in both the supine and up-
right positions

Study design: Cross-sectional test accuracy study, retrospective

Study objective: To test whether there are statistically significant differences between mea-
surement results on colpo-cysto-proctography in the upright and the supine positions, and to
correlate these results with dynamic MRI of the pelvic floor in the supine position

Inclusion criteria: Women who had urinary incontinence with or without pelvic organ pro-
lapse

Exclusion criteria: Patients with no CCP in the supine position

Patient characteristics and setting ~ Nr of included patients: 7
Gender: Female (100%)
Age: 57 years (range 48 - 68 years)

Symptoms: Stress urinary incontinence was present in 7 participants and prolapse symptoms
in4

Ethnicity: white
Co-morbidities: They were all postmenopausal; 2 of them were nulliparous
Setting: Secondary care, single centre

Time period: 2000

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 91
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= COCh rane Trusted evidence.
o § d decisions.
N LI b ra ry g‘e;::':eal:l:.lswns

Cochrane Database of Systematic Reviews

Gufler 2004 (continued)

Country study is conducted: Germany

Index tests

Name index test: Dynamic MRI

Details of conducting index test: MR imaging was carried out on a 1.0 T Magnetom-Expert
scanner (Siemens, Erlangen, Germany) with a body phasedarray coil for data collection

Imaging acquisition: Dynamic ultrafast images were obtained in sagittal planes using a sin-
gle-shot RARE sequence with half Fourier data acquisition (TEeff 87 ms; turbo factor 256; field-
of-view 320 x 280 mm; and matrix 240 x 256, acquisition time 1 second, slice thickness 10 mm).
Acquisitions were obtained with relaxed pelvic floor and at maximal pelvic strain

Imaging analysis: Additional information from authors: Evaluation for MRI and CCR was per-
formed separately, with participant names not visible on MRI

Threshold test positivity: Additional information from authors: Rectocele: >1 cm depth; ente-
rocele: small bowel loops below PCL line

Target condition and reference
standard(s)

Name index test 'EP': Colpo-cysto-proctography (CCP)

Details of conducting evacuation proctography: CCP was performed after the urinary blad-
der had been filled with 250 ml of water-soluble contrast agent, the urethra marked with a
Hodgkinson’s beaded chain, the vagina outlined with a swab soaked in contrast agent, and the
rectum filled with barium suspension

Imaging acquisition: Lateral projection radiographs were taken in the upright (standing) and
supine position with relaxed pelvic floor and under maximal pelvic strain

Imaging analysis: Additional information from authors: Analysis of MRl images and Rx were
done separately with time intervals up to months

Threshold test positivity: Additional information from authors: Rectocele: > 1 cm depth; ente-
rocele: small bowel loops below PCL line

Flow and timing

Enrolment and exclusions (+ reasons): All 7 participants with CCP in supine and upright posi-
tion were included in the 2 x 2 table

Nr analysed: 7

Time interval (+ interventions) between index test and reference standard: Additional in-
formation from authors: Few hours to 5 days

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sam-
ple of patients enrolled?

No

Did the study avoid inappropriate
exclusions?

No

Could the selection of patients
have introduced bias?

High risk
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Gufler 2004 (continued)

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that the in- High
cluded patients and setting do
not match the review question?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test positivi-  Yes
ty pre-specified?

Where the index test results inter- Yes
preted without knowledge of the
results of the other index test(s)?

Could the conduct or interpreta- Low risk
tion of the index test have intro-
duced bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that the in- Low concern
dex test, its conduct, or inter-

pretation differ from the review

question?

DOMAIN 3: Reference Standard

Was the threshold for test positivi- ~ Yes
ty pre-specified?

Where the EP results interpreted Yes
without the knowledge of the re-
sults of the other index test(s)?

Could the reference standard, Low risk
its conduct, or its interpretation
have introduced bias?

If a reference line was used, was it the PCL?

Are there concerns that the tar- Low concern
get condition as defined by the

reference standard does not

match the question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval Yes
between index test and reference
standard?
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Did all patients receive the same Yes
reference standard?

Were all patients included in the Yes
analysis?

Could the patient flow have in- Low risk
troduced bias?

Hainsworth 2016

Study characteristics

Patient Sampling Patient selection: Consecutive women undergoing integrated total pelvic floor ultrasound and defaeca-
tion proctography for pelvic floor defaecatory dysfunction between 2011 and 2014
Study design: Cross-sectional test accuracy study, retrospective
Study objective: This study assesses the accuracy of integrated total pelvic floor ultrasound for the de-
tection of rectocele, intussusception, enterocele and dyssynergy compared with defaecation proctogra-
phy as the gold standard in the assessment of women with pelvic floor defaecatory dysfunction
Inclusion criteria: Women with pelvic floor defaecatory dysfunction who underwent both integrated to-
tal pelvic floor ultrasound and defaecation proctography
Exclusion criteria: None

Patient characteristics Nr of included patients: 393

and setting
Gender: Female (100%)
Age: Mean age 54.5 years (range 21 - 91)
Symptoms: Pelvic floor defaecatory dysfunction (ODS and faecal incontinence)
Ethnicity: Additional information from authors received: Mixed
Co-morbidities: Parity (mean 2.3, median 2, range 0 - 10). Mode of delivery: At least 1 vaginal delivery
252; Nulliparous 29; Unknown 27; Caesarean section only 15. Previous pelvic surgery 128; Nil 195; Hys-
terectomy 90; TVT/TVTO 17; Anterior posterior vaginal repair 16; Colposuspension 5; Perineal approach
to rectal, Prolapse repair 5; Rectopexy 3; Other (STARR, rectocele repair, hysteropexy) 4
Setting: Tertiary care, single centre
Time period: May 2011 and November 2014
Country study is conducted: United Kingdom

Index tests Name index test 1: Transperineal Ultrasound (TPUS)
Details of conducting index test: Transperineal scanning was performed with the participant supine
with the legs flexed (no bowel preparation, enema or contrast was used). TPUS was performed using a
conventional curved array probe (6 MHz, field of view 70 °) rested on the perineum to gain dynamic 2-di-
mensional midplane sagittal views
Imaging acquisition: The participant was asked to squeeze up, bear down and cough during each scan
(digitally recorded)
Imaging analysis: Dynamic transvaginal, transperineal and defaecation proctography images were ret-
rospectively and independently reviewed by a blinded clinician

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 94

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Hainsworth 2016 (Continued)

Threshold test positivity: Rectocele: = 2 cm; enterocele: small bowel least into the upper third of the
vagina; anismus: failure to relax or a paradoxical increase in the ARA on straining

Name index test 2: Transvaginal Ultrasound

Details of conducting index test: Transvaginal scanning was performed with the participant supine
with the legs flexed (no bowel preparation, enema or contrast was used). Transvaginal scanning was
performed using a linear array endoscopic probe (12 MHz) to obtain dynamic 2-dimensional posterior
and anterior mid-sagittal views

Imaging acquisition: The participant was asked to squeeze up, bear down and cough during each scan
(digitally recorded)

Imaging analysis: Dynamic transvaginal, transperineal and defaecation proctography images were ret-
rospectively and independently reviewed by a blinded clinician

Threshold test positivity: Rectocele: protrusion of the anterior rectal wall over the perineal body; ente-
rocele: presence of bowel between the rectum and vaginal wall; Intussusception: full-thickness circum-
ferential; anismus: failure to relax or a paradoxical increase in the anorectal angle on bearing down

Target condition and ref-  Name index test 'EP': Defaecation proctography

erence standard(s)
Details of conducting evacuation proctography: Defaecation proctography was performed with oral

contrast (20 ml Gastrografin®, 100 ml Baritop®100 and 400 ml water 30 minutes before the procedure)
and 120 ml of rectal paste (mixture comprising 1 sachet (200 g) of Baritop® Plus, 100 g Readybrek® and
300 ml warm water)

Imaging acquisition: The participant sat on a commode between a c-arm to empty the rectum

Imaging analysis: Dynamic transvaginal, transperineal and defaecation proctography images were ret-
rospectively and independently reviewed by a blinded clinician

Threshold test positivity: Rectocele: a bulge of the anterior rectal wall beyond the projected anterior
rectal wall of = 2 cm; enterocele: descent of contrast-filled small bowel loops onto the rectum to touch
the rectal wall; intussusception: full-thickness circumferential; anismus: failure to relax or a paradoxical
increase in the anorectal angle during attempted evacuation

Flow and timing Enrolment and exclusions (+ reasons): 323 women were included in the 2 x 2 table. 70 were excluded
due to images unavailable (24), images incomplete (38), poor-quality images (5) or tests performed over
2 months apart (3)

Nr analysed: 323

Time interval (+ interventions) between index test and reference standard: Maximum of 2 months

Comparative Not applicable

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive orran-  Yes
dom sample of patients
enrolled?

Did the study avoid inap-  Yes
propriate exclusions?
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Hainsworth 2016 (Continued)

Could the selection of
patients have intro-
duced bias?

Low risk

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns
that the included pa-
tients and setting do
not match the review
question?

High

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test  Yes
positivity pre-specified?

Where the index test re- Yes
sults interpreted without
knowledge of the results

of the other index test(s)?

Could the conduct or
interpretation of the

index test have intro-
duced bias?

Low risk

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that
the index test, its con-
duct, or interpretation
differ from the review
question?

Low concern

DOMAIN 3: Reference Standard

Was the threshold for test  Yes
positivity pre-specified?

Where the EP results in- Yes
terpreted without the
knowledge of the results

of the other index test(s)?

Could the reference
standard, its conduct,
or its interpretation
have introduced bias?

Low risk

If a reference line was used, was it the PCL?

Are there concerns that
the target condition as

Low concern
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DOMAIN 4: Flow and Timing

Was there an appropriate  Yes
interval between index
test and reference stan-

dard?

Did all patients receive Yes
the same reference stan-

dard?

Were all patients includ- Yes

ed in the analysis?

Could the patient flow
have introduced bias?

Low risk

Halligan 1996

Study characteristics

Patient Sampling

Patient selection: 17 adult women, referred for evacuation proctography because of possible
enterocoele

Study design: Cross-sectional test accuracy study, prospective

Study objective: We describe a simple ultrasound technique to diagnose enterocele, which has
been validated by comparison with proctography

Inclusion criteria: Women with possible enterocele

Exclusion criteria: Not described

Patient characteristics and set-
ting

Nr of included patients: 17

Gender: Female 100%

Age: Median age was 53 years, with a range of 25 - 66 years.
Symptoms: Not described

Ethnicity: Not described

Co-morbidities: Not described

Setting: Secondary care, single centre

Time period: Not described

Country study is conducted: United Kingdom

Index tests

Name index test: Vaginal endosonography

Details of conducting index test: 2 glycerine suppositories were inserted into the rectum and
retained for 15 minutes. The participants were then asked to empty the rectum. With the partici-
pant in the left lateral position a Bruel and Kjaer type 3535 ultrasound scanner fitted with a 1850
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Halligan 1996 (continued)

rectal endoprobe (B & K Medical UK, Bracknell, UK) was placed into the vagina. The water-filled
balloon was distended to establish contact. The probe was then manipulated so that the dis-
tal few centimetres of rectum, just above the anorectal junction, was visualised in cross-section
posteriorly

Imaging acquisition:

The 10 MHz transducer was mechanically rotated to give a 360 ° cross-sectional image. The par-
ticipant was then asked to bear down in order to precipitate any enterocoele. This was repeated
at least 3 times to confirm the findings

Imaging analysis: Not described

Threshold test positivity: A diagnosis of enterocele was made if the rectum became obscured
by bowel loops during straining

Target condition and reference Name index test 'EP': Evacuation proctography

standard(s)
Details of conducting evacuation proctography: 2 glycerine suppositories were inserted into

the rectum and retained for 15 minutes. The participants were then asked to empty the rectum.
The participant was then escorted to the fluoroscopy suite and EP performed using a standard
technique. With the participant in the left lateral position the rectum was filled with 120 ml of
barium paste (E-Z-Paste®, E-Z-EM, Co., Westbury, NY), via a bladder syringe. A gauze swab coat-
ed with barium paste was inserted into the vagina so that its apex lay at the level of the vaginal
vault. The participant was then turned supine and the fluoroscopy table raised to the vertical
position. The participant was next asked to step off while a specially-designed commode, con-
taining 4 mm copper filtration, was placed on the footrest

Imaging acquisition: The participant, while sitting upon the commode, was instructed to empty
the rectum as quickly and completely as possible during lateral videofluoroscopy of rectal void-
ing. The examination was saved on videotape for analysis

Imaging analysis: Not described

Threshold test positivity: A diagnosis of enterocoele was made if the vaginal marker was dis-
placed away from the anterior rectal wall during evacuation

Flow and timing Enrolment and exclusions (+ reasons): All participants received both vaginal endosonography
and evacuation proctography and were included in the 2 x 2 table

Nr analysed: 17

Time interval (+ interventions) between index test and reference standard: Both investiga-
tions were performed on the same day

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random Unclear
sample of patients enrolled?

Did the study avoid inappropriate  Unclear
exclusions?
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Could the selection of patients Unclear risk
have introduced bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that the in- Low concern
cluded patients and setting do
not match the review question?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test positiv-  Yes
ity pre-specified?

Where the index test results inter-  Unclear
preted without knowledge of the
results of the other index test(s)?

Could the conduct or interpre- Unclear risk
tation of the index test have in-
troduced bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that the in- Low concern
dex test, its conduct, or inter-

pretation differ from the re-

view question?

DOMAIN 3: Reference Standard

Was the threshold for test positiv-  Yes
ity pre-specified?

Where the EP results interpreted Unclear
without the knowledge of the re-
sults of the other index test(s)?

Could the reference standard, Unclear risk
its conduct, or its interpreta-
tion have introduced bias?

If a reference line was used, was it the PCL?

Are there concerns that the tar- Low concern
get condition as defined by the

reference standard does not

match the question?

DOMAIN 4: Flow and Timing
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Was there an appropriate interval  Yes
between index test and reference
standard?

Did all patients receive the same  Yes
reference standard?

Were all patients included in the Yes

analysis?

Could the patient flow have in-
troduced bias?

Low risk

Healy 1997

Study characteristics

Patient Sampling

Patient selection: 10 women with difficulty defaecating were examined with both evacuation
proctography and dynamic MR imaging. To simplify the evaluation of measurement agreement
between the evacuation proctography and dynamic MR imaging, we excluded women in whom
evacuation proctography had shown intussusception and rectal prolapse

Study design: Cross-sectional test accuracy study, prospective

Study objective: The aim of this study was to determine the agreement between measure-
ments of the anorectal configuration made with dynamic MR imaging and with evacuation
proctography

Inclusion criteria: Women with difficulty defaecating

Exclusion criteria: Women in whom evacuation proctography had shown intussusception and
rectal prolapse

Patient characteristics and setting

Nr of included patients: 10

Gender: Female (100%)

Age: median 61 years (range 38 - 82 years)
Symptoms: Difficulty defaecating 100%
Ethnicity: Unknown

Co-morbidities: Unknown

Setting: Tertiary care, single centre

Time period: Unknown

Country study is conducted: United Kingdom

Index tests

Name index test: Dynamic MR imaging

Details of conducting index test: Dynamic MR imaging was performed within | month of evac-
uation proctography using a |.5-T superconducting magnet system (Signa: General Electric
Medical Systems, Milwaukee, WI). No rectal preparation was used before scanning. Soft rubber
tubes, 5 mm in diameter, were placed in the vagina and rectum to act as luminal markers. The
participant lay supine on the table with knees flexed over a rubber support. Maximal straining
down in suspended expiration was practiced before scanning, with the participant encouraged
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to bear down as though emptying the bowels. Waterproof pads were placed beneath the par-
ticipant to prevent embarrassment from leakage of urine or faeces

Imaging acquisition: Images were obtained at rest and during maximal straining in the sagit-
tal plane using a fast spoiled gradient-recalled acquisition in the steady state (GRASS) pulse se-
quence (flip angle. 30#{176}: TRITE, | 1.6/4.2: field of view, 34 cm: slice thickness, 7 mm; inter-
slice gap, 2 mm: niatrix size. 256 x 128; and 2 excitations). This sequence gave 10 slices in 31
seconds

Imaging analysis: Not described

Threshold test positivity: Rectocele: any depth; anismus; more acute ARA during straining

Target condition and reference
standard(s)

Name index test 'EP': Evacuation proctography

Details of conducting evacuation proctography: Evacuation proctography was performed
firstin all participants. A standard technique was used. 2 glycerin suppositories were adminis-
tered and the participants were asked to empty the rectum. 120 milliliters of barium paste (E-Z-
paste: E-Z-EM. Westbury. NY) was instilled rectally using a bladder syringe

Imaging acquisition: The participants then sat on a specially-designed commode for videoflu-
oroscopy that was undertaken in the lateral projection at rest and during rectal voiding

Imaging analysis: Not described

Threshold test positivity: Rectocele: any depth; anismus; more acute ARA during straining

Flow and timing

Enrolment and exclusions (+ reasons): All 10 women had dynamic MRI and EP and were in-
cludedinthe 2 x 2 table

Nr analysed: 10

Time interval (+ interventions) between index test and reference standard: Within 1 month

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sam-
ple of patients enrolled?

Unclear

Did the study avoid inappropriate
exclusions?

No

Could the selection of patients
have introduced bias?

High risk

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that the in-
cluded patients and setting do
not match the review question?

Low concern
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DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test positivi- ~ Yes
ty pre-specified?

Where the index test results inter- Unclear
preted without knowledge of the
results of the other index test(s)?

Could the conduct or interpreta- Unclear risk
tion of the index test have intro-
duced bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that the in- Low concern
dex test, its conduct, or inter-

pretation differ from the review

question?

DOMAIN 3: Reference Standard

Was the threshold for test positivi-  Yes
ty pre-specified?

Where the EP results interpreted Unclear
without the knowledge of the re-
sults of the other index test(s)?

Could the reference standard, Unclear risk
its conduct, or its interpretation
have introduced bias?

If a reference line was used, was it the PCL?

Are there concerns that the tar- Low concern
get condition as defined by the

reference standard does not

match the question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval Yes
between index test and reference
standard?

Did all patients receive the same Yes
reference standard?

Were all patients included in the Yes
analysis?

Could the patient flow have in- Low risk
troduced bias?
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Karaus 2000

Study characteristics

Patient Sampling

Patient selection: 17 consecutive women outpatients with long-standing symptoms of anorectal ob-
struction were prospectively investigated. In all participants a digital examination and a proctoscopy
was performed first, followed by anorectal endoluminal ultrasound and defaecography

Study design: Cross-sectional test accuracy study, prospective

Study objective: The objective of this study was to evaluate dynamic anorectal endosonography in
diagnosis of enteroceles and to compare this technique with defaecography as a reference method

Inclusion criteria: Female patients with long-standing symptoms of anorectal obstruction

Exclusion criteria: Unknown

Patient characteristics and
setting

Nr of included patients: 17
Gender: Female (100%)
Age: Mean age of 65 + 11 years

Symptoms: Their anorectal complaints and signs of anorectal obstruction were feeling of anal block-
ade in 14 (82%), feeling of incomplete evacuation in 16 (94%), prolonged defaecation in 15 (88%), con-
stipation in 11 (65%), and frequent digital evacuation in 9 (53%)

Ethnicity: Unknown

Co-morbidities: 10 of 17 patients had a previous hysterectomy
Setting: Tertiary care, single centre

Time period: Unknown

Country study is conducted: Germany

Index tests

Name index test: Dynamicanorectal endosonography

Details of conducting index test: Anorectal endosonography was performed using a combination
scanner with a transversal sector scanner and a sagittal curved array scanner (Kontron Instruments,
65 MHz ER-BI-T, 7,5 MHZ ER-BI-S, Neufahrn, Germany). The endosonographic probe was connected to
the conventional ultrasound equipment (Kontron Instruments, Al 52000S). For the whole examination
the participant was lying in the left lateral position. The rectum was emptied first using a saline ene-
ma

Imaging acquisition: After conventional inspection of the rectal wall and the anal canal for neo-
plasms and sphincter abnormalities, a dynamic study was performed as follows: the sagittal curved
array scanner was directed to the ventral rectal wall. The inner verge of the anal canal defined as the
beginning of the thickening of the muscularis propria was localised. The minimal distance between
the peritoneal cavity and the inner anal verge was determined during rest. This was defined as the
minimal peritoneal-anal distance (PAD). The participant was then asked to strain maximally while the
examiner gave way with the rigid endosonography rod according to the pelvic descent. This was not
so effective in the supine position. Thus, the left-lateral position was used in all investigations. The
PAD was determined again during maximal strain. Thereafter, the investigation was repeated. The re-
spective smallest numbers of each PAD determination were used for analysis

Imaging analysis: For each participant the difference between PAD at rest and during maximal strain
was calculated (delta PAD). Reproducibility within participants was guaranteed by only 1 observer
(MK) repeating the entire procedure twice, taking images for measurement at rest and at the point of
maximal movement during straining

Threshold test positivity: Unknown
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Target condition and refer-
ence standard(s)

Cochrane Database of Systematic Reviews

Name index test 'EP': Defaecography

Details of conducting evacuation proctography: For defaecography, 200 ml of contrast medium
was given so that the distal colon and the rectum were visualised. Small-bowel contrast was addition-
ally given in participants where enteroceles were supposed

Imaging acquisition: Unknown
Imaging analysis: Unknown

Threshold test positivity: Unknown

Flow and timing

Enrolment and exclusions (+ reasons): All participants underwent endoluminal ultrasound. In 14
of 17 participants a defaecography was performed. In the remaining 3 participants proctoscopy re-
vealed a mucosal prolapse, where anorectal endosonography was normal, and the participants de-
cided to be treated locally by ligation therapy and refused additional defaecography at this time

Nr analysed: 14

Time interval (+ interventions) between index test and reference standard: After the first investi-
gation the participant was given a rest of at least 2 hours before the second investigation started

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or ran-
dom sample of patients en-
rolled?

Yes

Did the study avoid inap-
propriate exclusions?

Yes

Could the selection of pa-
tients have introduced
bias?

Low risk

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that
the included patients and
setting do not match the
review question?

Low concern

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test Unclear
positivity pre-specified?
Where the index test results ~ Unclear

interpreted without knowl-
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Karaus 2000 (Continued)
edge of the results of the
other index test(s)?

Could the conduct or in-
terpretation of the index
test have introduced bias?

Unclear risk

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that
the index test, its conduct,
or interpretation differ
from the review question?

Low concern

DOMAIN 3: Reference Standard

Was the threshold for test Unclear
positivity pre-specified?

Where the EP results inter- Unclear
preted without the knowl-

edge of the results of the

other index test(s)?

Could the reference stan-
dard, its conduct, or its in-
terpretation have intro-
duced bias?

Unclear risk

If a reference line was used, was it the PCL?

Are there concerns that
the target condition as
defined by the reference
standard does not match
the question?

Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate Yes
interval between index test
and reference standard?

Did all patients receive the Yes
same reference standard?

Were all patients included No
in the analysis?

Could the patient flow
have introduced bias?

High risk
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Kelvin 2000

Study characteristics

Patient Sampling Patient selection: 10 women with symptoms of prolapse and pelvic floor dysfunction were referred for dy-
namic MR cysto-colpo-proctography and dynamic fluoroscopic cysto-colpo-proctography by urogynaecolo-
gists at our institution

Study design: Cross-sectional test accuracy study, prospective

Study objective: The purpose of this study was to compare dynamic MR cysto-colpo-proctography with fluo-
roscopic cysto-colpo-proctography for both the detection and measurement of the extent of pelvic organ pro-
lapse

Inclusion criteria: Women with symptoms of prolapse and pelvic floor dysfunction

Exclusion criteria: Unknown

Patient characteris-  Nr of included patients: 10
tics and setting
Gender: Female (100%)
Age: Mean 65 years (range 44 - 79 years)
Symptoms: Symptoms of prolapse and pelvic floor dysfunction

Ethnicity: Unknown

Co-morbidities: The mean parity of the participants was 3.5 (range, 3 - 5). All participants had a history of
hysterectomy. Of 10 participants, 9 had undergone at least 1 pelvic floor reconstructive surgery other than
hysterectomy; for 8 of these participants, the procedures were performed at other institutions

Setting: Tertiary care, single centre
Time period: During a 3-month period in 1999

Country study is conducted: USA

Index tests Name index test: Dynamic MR cysto-colpo-proctography

Details of conducting index test: The MR examination was performed in a similar manner to that described
by Lienemann 1997, but with the important exception that the examination was separated into 3 phases: a
cystographic phase, a proctographic phase, and a post-toilet phase. This triphasic approach mimicked the
phases of dynamic fluoroscopic cysto-colpo-proctography. To make the examinations as identical as possible,
the amount of contrast material introduced into each of the pelvic organs was the same for both the MR imag-
ing and the fluoroscopic examinations. MR imaging was performed with the paticipant in the supine position
with a 1.5-T superconductive unit and a circularly polarised (quadrature) body coil (Vision; Siemens, Erlangen,
Germany). The participant was asked to empty her bladder on arrival at the department. Before the exami-
nation began, the participant was instructed about the voluntary manoeuvres to be performed during imag-
ing. Manoeuvres consisted of progressive straining during the cystographic sequence, and a contraction of the
pelvic floor muscles (squeezing) followed by relaxation, subsequent progressive straining, and rectal evacua-
tion during the proctographic phase. The importance of rectal evacuation was emphasised to the participant;
we explained that evacuation was essential to obtain complete information about the degree of prolapse. Wa-
terproof padding was placed beneath the buttocks and thighs to limit participant embarrassment and to pro-
tect the table of the MR imaging unit. The participant’s bladder was catheterised with a 12- French catheter,
and 50 ml of isotonic saline solution was instilled

Imaging acquisition: MR images were obtained at rest in the axial, sagittal, and coronal planes. The pulse se-
quences used at rest included T2-weighted turbospin-echo sequences (TR range/TE, 3300 - 3700/90; matrix
size, 196 x 256; 1 acquisition; field of view, 270 - 350 mm; 5 mm thickness) in the axial, coronal, and sagittal
planes.

For the cystographic phase, the participant was asked to strain progressively while a dynamic series of images
was obtained in the midsagittal plane using a true fast imaging in a steady-state free precession sequence (TR/
TE, 6.32/3.00; flip angle, 70 °; matrix size, 192 x 256; field of view, 250 - 330 mm; 1 image every 1.2 seconds).
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Kelvin 2000 (continued)

The participant’s bladder was then drained through the catheter. At that time, it was sometimes necessary
to perform manual reduction of a large cystocele to promote bladder emptying. The catheter was then with-
drawn and the participant was asked to void in a bathroom before the proctographic phase of the examina-
tion

The proctographic phase of the examination involved both vaginal and rectal opacification. The vagina and
then the rectum were opacified with 20 ml and 200 ml, respectively, of sonographic transmission gel (Aqua-
sonic 100; Parker Laboratories, Fairfield, NJ) introduced through a 26-French catheter. The participant was
asked to perform the rest-squeeze-relax-strain-evacuate manoeuvre. During this process, a dynamic series of
images was obtained in the midsagittal plane using a true fast imaging in a steady-state free precession se-
quence. The rest-squeeze-relax-strain-evacuate manoeuvre and the imaging were repeated so that imaging
during complete rectal evacuation could be obtained. The participant was asked to strain while a brief dynam-
ic series of images was obtained in the axial plane at the level of the pubic symphysis using the true fast imag-
ing in a steady-state free precession sequence. The axial plane and pubic location were chosen to assess the
presence of pelvic floor ballooning.

The participant then went into the bathroom again and was asked to attempt further rectal evacuation. On
return from the bathroom, the post-toilet phase was performed to evaluate for enterocele, sigmoidocele, or
peritoneocele.

A second dynamic series was obtained in the coronal plane through the posterior pelvis to assess the extent
of levator ani muscle descent. All the dynamic series were shown in cineloop presentation and recorded on
videotape

Imaging analysis: Unknown

Threshold test positivity: Rectocele: any; enterocele: any

Target condition
and reference stan-
dard(s)

Name index test 'EP': Dynamic fluoroscopic cysto-colpo-proctography

Details of conducting evacuation proctography and imaging acquisition: The technique of fluoroscopic
dynamic cysto-colpo-proctography performed on a commode in the sitting position was similar to the tech-
nique previously described. Several modifications were instituted for this study. First, a preliminary radi-
ograph (36 x 43 cm) was obtained to identify the pubococcygeal line, which extends from the inferior margin
of the pubic symphysis to the sacrococcygeal joint. Second, only 50 ml of contrast material was used to fill
the bladder because cystocele size is not affected by introducing larger volumes of contrast material. Third, a
post-toilet image with maximal strain was routinely used because further rectal evacuation maximises the vi-
sualisation of enteroceles and sigmoidoceles.

Preparation for the fluoroscopic examination required that the participant ingest 500 ml of barium suspen-
sion to opacify the small bowel. A preliminary radiograph was obtained, the bladder was catheterised, and 50
ml of diatrizoate sodium (Hypaque 50%; Winthrop Pharmaceuticals, New York, NY) was introduced. 2 later-

al radiographs of the bladder were obtained, 1 at rest and the other on maximal strain. Bladder drainage was
performed, the catheter was withdrawn, and the participant was asked to void in the bathroom

The vagina was opacified with 20 ml of a mixture of barium and a vaginal gel (Acigel; Ortho Pharmaceutical,
Raritan, NJ). A folded gauze square was inserted in the introitus to limit the loss of barium. The rectum was
filled with 200 ml of a thick barium paste (Anatrast; Lafayette Pharmacal, Lafayette, IN). Lateral radiographs
were obtained at rest, on squeeze, and during and after evacuation. The post-evacuation radiograph was ob-
tained with the participant straining maximally, as was the post-toilet radiograph. The entire examination was
recorded on videotape. Measurements of midline structures corrected for magnification were made possible
by the incorporation of a midline radiopaque centimetre ruler within the commode

Imaging analysis: Unknown

Threshold test positivity: Rectocele: any; enterocele: any

Flow and timing

Enrolment and exclusions (+ reasons): All enrolled participants received both examinations and were all in-
cludedinthe 2 x 2 table

Nr analysed: 10
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Kelvin 2000 (continued)

Time interval (+ interventions) between index test and reference standard: The MR imaging study rou-
tinely preceded the fluoroscopy study. For each participant, the 2 examinations were performed within 2

weeks of each other

Comparative

Notes

Methodological quality

Item Authors' judgement

Risk of bias

Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive Unclear
or random sam-

ple of patients en-

rolled?

Did the study avoid ~ Unclear
inappropriate ex-
clusions?

Could the selec-
tion of patients
have introduced
bias?

Unclear risk

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns
that the included
patients and set-
ting do not match
the review ques-
tion?

High

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold Yes
for test positivity
pre-specified?

Where the index Unclear
test results inter-

preted without

knowledge of the

results of the other

index test(s)?

Could the conduct
or interpretation
of the index test
have introduced
bias?

Unclear risk
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If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns Low concern
that the index test,

its conduct, or in-

terpretation differ

from the review

question?

DOMAIN 3: Reference Standard

Was the threshold Yes
for test positivity
pre-specified?

Where the EP re- Unclear
sults interpreted

without the knowl-

edge of the results

of the other index

test(s)?

Could the refer- Unclear risk
ence standard, its

conduct, oritsin-

terpretation have

introduced bias?

If a reference line was used, was it the PCL?

Are there concerns Low concern
that the target

condition as de-

fined by the ref-

erence standard

does not match

the question?

DOMAIN 4: Flow and Timing

Was there an ap- Yes
propriate interval
between index test

and reference stan-

dard?

Did all patients re- Yes
ceive the same ref-
erence standard?

Were all patientsin-  Yes
cluded in the analy-
sis?
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Could the patient
flow have intro-
duced bias?

Low risk

Lienemann 1997

Study characteristics

Patient Sampling

Patient selection: We examined 44 women with an isolated or combined descensus of the pelvic floor
compartments and stress urinary incontinence

Study design: Cross-sectional test accuracy study, prospective

Study objective: The purpose of our study was to combine dynamic MRI and adequate opacification to
better delineate the pelvic-floor anatomy and to visualise the extent of descensus and prolapse. We com-
pared this technique to dynamic fluoroscopy (DF) using the clinical evaluation and the intraoperative re-
sults as reference

Inclusion criteria: Women with isolated or combined visceral descent and stress urinary incontinence

Exclusion criteria: Not described

Patient characteristics
and setting

Nr of included patients: 44
Gender: Female 100%
Age: Mean age 61 years, range 32 - 83 years

Symptoms: Isolated or combined descensus of the pelvic floor compartments and stress urinary inconti-
nence

Ethnicity: Unknown

Co-morbidities: mean parity 2; range of parity 0 - 6. 34 participants had previous hysterectomy (77%) and
84% had a history of prior reconstructive surgery for genital prolapse

Setting: Tertiary care, single centre
Time period: Unknown

Country study is conducted: Germany

Index tests

Name index test: MRI

Details of conducting index test: Magnetic resonance imaging was performed with a 1.5- T superconduc-
tive magnet unit (Vision, Siemens, Erlangen, Germany). The empty bladder was filled with 60 ml of isotone
saline solution using a 26-F Foley catheter. In all cases the urethra was marked with a sterile cotton thread
soaked with Magnevist (Schering AG, Berlin,nGermany). Opacification of the vagina was achieved either

by using sonography gel or barium paste mixed with 50 ml of Magnevist enteral (4 cases). The rectum was
filled with 200 ml sonography gel until the participant expressed an urge to relieve the bowels. The exami-
nation was performed with the participant lying head first, supine with the request to slightly open the legs.
We used a body-array surface coil. With absorbent tissues we prevented running out. No premedication
was used

Imaging acquisition:

Pulse sequences included T2-weighted turbo spinecho sequences (TR 3500-3800 ms, TE 99 ms, matrix 308
‘512, 2 acquisitions, field of view 370 - 250 mm) of the pelvis in axial, coronal, and sagittal orientation.
With the exception of the sagittal orientation (3 mm), the slice thickness was 5 mm. For the dynamic exam-
ination, the thread in the urethra which was seen on the axial image was used as reference point for the
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Lienemann 1997 (Continued)
sagittal single-slice True-FISP sequence (TR 5.8 ms, TE 2.5 ms, flip angle 70 °, matrix 256 x 256, field of view
270 mm, a total of 30 measurements with 1 image every 1.2 seconds, in plane resolution 1.02 mm). During
the examination the participants were asked to relax the pelvic-floor muscles, contract them slowly, and
then relax again. Then the participant was asked to increase the intra-abdominal pressure by straining and
then relaxing. This cycle was repeated twice to a maximum of 4 times. The dynamic imaging sequences
were presented in a cine loop and videotaped. The overall time of examination varied between 20 and 30
minutes

Imaging analysis: The interpretation of the images and cine loops from each modality was performed by
2 experienced radiologists who were blinded to the results of the other investigations. In case of disagree-
ment a consensus was attempted

Threshold test positivity: Rectocele > 3 cm, Enterocele: widening of the rectovaginal space or deepening
of the pouch of Douglas

Target condition and Name index test 'EP': Dynamic fluoroscopy

reference standard(s)
Details of conducting evacuation proctography: Dynamic fluroscopy (Polystar Il, Siemens, Erlangen, Ger-

many) of all participants was performed in an upright position. Opacification included the bladder (wa-
ter-soluble contrast media), the urethra (a thread soaked with water-soluble contrast media), the vagina
(approximately 30 ml of barium paste (Micropaque, Guerbet, France) using a forceps with a soaked folded
gauze square), and the rectum (approximately 200 ml of barium; Micropaque, Guerbet). No opacification of
the pelvic small bowel was used. The sigmoid colon was not completely opacified routinely. For measure-
ment of midline structures corrected for magnification a radiopaque ruler was taped to the participants ri-
ma ani

Imaging acquisition: Fluoroscopic evaluation was performed by 1 of the authors (AB) and included a series
of 1image a second during squeezing and straining

Imaging analysis: The interpretation of the images and cine loops from each modality was performed by
2 experienced radiologists who were blinded to the results of the other investigations. In case of disagree-
ment a consensus was attempted

Threshold test positivity: Rectocele > 3 cm; enterocele: widening of the rectovaginal space or deepening
of the pouch of Douglas

Flow and timing Enrolment and exclusions (+ reasons): MR-CCRG as well as in DF 2 participants were not able to squeeze
and strain properly. Another participant suffered from claustrophobia and therefore MR-CCRG could not be
performed. 1 DF was inconclusive because of a participant with superimposition by bilateral total hip pros-
theses. So results of 40 (out of 44) participants were included in the 2 x 2 tables

Nr analysed: 40

Time interval (+ interventions) between index test and reference standard: Additional information from
authors: Normally less than 7 days

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or No
random sample of pa-
tients enrolled?
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Lienemann 1997 (Continued)

Did the study avoid No
inappropriate exclu-
sions?

Could the selection High risk
of patients have in-
troduced bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns
that the included pa-
tients and setting do
not match the review
question?

High

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for Yes
test positivity pre-
specified?

Where the index test Yes
results interpreted

without knowledge of

the results of the other

index test(s)?

Could the conduct or Low risk
interpretation of the

index test have intro-

duced bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns
that the index test,
its conduct, or inter-
pretation differ from
the review question?

Low concern

DOMAIN 3: Reference Standard

Was the threshold for Yes
test positivity pre-
specified?

Where the EP results Yes
interpreted without

the knowledge of the

results of the other in-

dex test(s)?
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Lienemann 1997 (Continued)

Could the reference
standard, its con-
duct, or its interpre-
tation have intro-
duced bias?

Low risk

If a reference line was used, was it the PCL?

Are there concerns
that the target condi-
tion as defined by the
reference standard
does not match the
question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appro-
priate interval be-

tween index test and
reference standard?

Yes

Did all patients receive
the same reference
standard?

Yes

Were all patients in-
cluded in the analysis?

Yes

Could the patient
flow have introduced
bias?

Low risk

Lienemann 2000

Study characteristics

Patient Sampling

Patient selection: We examined 55 women. Gynaecologic examination confirmed an isolated or com-
bined pelvic floor descent in all participants.

Study design: Cross-sectional test accuracy study, prospective

Study objective: The aim of this study was to evaluate magnetic resonance colpo-cysto-rectography in
the diagnosis of enteroceles

Inclusion criteria: Women with isolated or combined pelvic floor descent

Exclusion criteria: Unknown

Patient characteristics
and setting

Nr of included patients: 55

Gender: Female 100%

Age: Mean age 61 years, range 32 - 84 years
Symptoms: Symptoms of pelvic floor descent

Ethnicity: Unknown
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Lienemann 2000 (Continued)

Co-morbidities: In their past surgical history 84% of participants had undergone at least 1 previous gy-
naecologic operation related to pelvic floor renovation, which in 77% of these cases included a hysterec-
tomy

Setting: Tertiary care, single centre
Time period: Unknown

Country study is conducted: Germany

Index tests

Name index test: MR Colpo-cysto-rectography

Details of conducting index test: MRI was performed with a 1.5 Tesla System TM (Vision, Siemens Corp.,
Erlangen, Germany). All volunteers and participants were examined according to our MR-CCRG protocol
previously described. Opacification of the bladder and urethra was omitted in all members of the con-
trol group, as was the urethral opacification in 41 of the participants. During MRI examination the parti-
cioant's position was supine with legs slightly apart, lying on an absorbent pad to cope with leakage

Imaging acquisition: We used a body-array surface coil. During the examination with a true fast imag-
ing with steady precession sequence (time of repetition 5.8 ms, time of echo 2.5 ms, Flip 70 °, Matrix 224
x 256, field of view 260 mm, pixel edge length 1.02 x 1.02 mm, slice thickness 7 mm; every cycle 30 single
images with 1 picture/1.3 seconds), participants were asked, in synchrony with the pictures and starting
from the relaxed position, to contract the pelvic floor muscles slowly and then to relax them again. Im-
mediately afterward, the participant was asked to increase the intra-abdominal pressure progressive-

ly by straining before relaxing again. This cycle was repeated in sequence at least twice and up to four
times, with the participant being encouraged to evacuate her bowels during the cycles. On completing
the examination, the dynamic image sequences were arranged into an infinite loop and recorded on
videotape. The procedure was performed by radiographers as part of the daily routine. The participant's
preparation was done by the resident radiologist on duty and took approximately 2 minutes. The overall
measurement time was 20 minutes

Imaging analysis: 1 experienced radiologist (AL) and gynaecologist (CA) each performed blind evalua-
tions of the gynaecologic and individual image sequence results obtained via the screening procedures.
On disagreement, re-evaluation and consent were attempted

Threshold test positivity: Enterocele: below PCL

Target condition and ref-
erence standard(s)

Name index test 'EP': Dynamic cystoproctography

Details of conducting evacuation proctography: All X-ray examinations were performed in a strict lat-
eral projection using a Polystar Il TM (Siemens Corp., Ertangen, Germany). Means for organ opacification
are quoted in Table 1. A sterile feeding tube was introduced into the bladder. After drainage the bladder
was filled with the contrast media. The tube was then replaced by a sterile cotton thread to outline the
urethra. The vagina was opacified using a forceps with a soaked folded gauze square. Finally, after a dig-
ital rectal examination, the rectum was filled with the contrast medium. Opacification of the small bow-
el was not performed, and the sigmoid and descending colon also were not routinely filled with contrast
material. No premedication was administered

Imaging acquisition: Recording of data comprised sequences of 1 image per second. During examina-
tion of the pelvic floor, the standing participant was asked to contract and then to exert maximum strain
once. Defaecation was explicitly encouraged. To prevent leakage, the participant was equipped with a
sanitary towel and absorbent pads

Imaging analysis: 1 experienced radiologist (AL) and gynaecologist (CA) each performed blind evalua-
tions of the gynaecologic and individual image sequence results obtained via the screening procedures.
On disagreement, re-evaluation and consent were attempted

Threshold test positivity: Enterocele:below the pubococcygeal reference line and width of the recto-
vaginal space>2cm

Flow and timing

Enrolment and exclusions (+ reasons): For all participants further investigation consisted of MR-CCRG
and for 34 of the 55 participants, an additional dynamic cystoproctography
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Lienemann 2000 (Continued)

Nr analysed: 34

Time interval (+ interventions) between index test and reference standard: Additional information
from authors: Less than 7 days

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutiveorran-  No
dom sample of patients
enrolled?

Did the study avoid inap-  No

propriate exclusions?

Could the selection of
patients have intro-
duced bias?

High risk

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns
that the included pa-
tients and setting do
not match the review
question?

High

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test  Yes
positivity pre-specified?
Where the index test re- Yes

sults interpreted without
knowledge of the results
of the other index test(s)?

Could the conduct or
interpretation of the

index test have intro-
duced bias?

Low risk

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that
the index test, its con-
duct, or interpretation

Low concern
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Lienemann 2000 (Continued)
differ from the review
question?

DOMAIN 3: Reference Standard

Was the threshold for test  Yes
positivity pre-specified?

Where the EP results in- Yes
terpreted without the
knowledge of the results

of the other index test(s)?

Could the reference Low risk
standard, its conduct,

or its interpretation

have introduced bias?

If a reference line was used, was it the PCL?

Are there concerns that
the target condition as
defined by the refer-
ence standard does not
match the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate  Yes
interval between index
test and reference stan-

dard?

Did all patients receive Yes
the same reference stan-

dard?

Were all patients includ- No

ed in the analysis?

Could the patient flow High risk
have introduced bias?

Martellucci 2011

Study characteristics

Patient Sampling Patient selection: Between January and June 2009, all consecutive female patients with symptoms
of ODS referred to a specialised coloproctology centre (General Surgery IV, Santa Chiara Hospital, Pisa)
were evaluated prospectively. ODS was diagnosed according to the Rome Il criteria, a clinical examina-

tion was performed in all women and information on bowel function, pregnancies, episiotomy, previous
surgery and associated diseases was obtained. The severity of symptoms was assessed using the Cleve-

land Constipation Score (CCS). In all the patients a dynamic evacuation proctography (DEP) and a dy-

namic transperineal ultrasound (DTPU) were performed along with anorectal manometry and transanal

ultrasound

Study design: Cross-sectional test accuracy study, prospective
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Study objective: The study aimed to compare DTPU, with defaecography and to evaluate its clinical val-
ue in patients with ODS. Furthermore, we aimed to determine whether DTPU can provide enough infor-
mation to replace DEP.

Inclusion criteria: Women with symptoms of ODS

Exclusion criteria: Unknown

Patient characteristics
and setting

Nr of included patients: 54

Gender: Female (100%)

Age: The median age of the participants was 59 (29 - 83) years
Symptoms: Symptoms of ODS (100%)

Ethnicity: Unknown

Co-morbidities: The median parity with vaginal delivery was 2 (0 - 11) deliveries. 9 (16%) participants
were nulliparous. 7 (13%) had previously undergone hysterectomy and 2 (3.7%) had previously had a
STARR procedure

Setting: Tertiary care, single centre
Time period: January and June 2009

Country study is conducted: Italy

Index tests

Name index test: Dynamic Transperineal Ultrasound (DTPU)

Details of conducting index test: DTPU was performed by an experienced investigator (MJ) blinded to
the DEP results and to all the clinical data using a B&K Medical Pro Focus Scanner with a 6 MHz 8802 con-
vex probe (B-K Medical, Herlev, Denmark). All the participants were examined after a rectal enema. With
the participant in the lateral and gynaecological positions, the probe was placed on the perineum, ap-
plying very gentle pressure. The bladder was half filled and ultrasonographic gel was sometimes instilled
into the rectum (15 cases) and the vagina (4 cases).

Imaging acquisition: In all the participants, the anterior compartment (pubis, urethra and bladder), the
middle compartment (vagina and rectovaginal septum) and the posterior compartment (anal canal, rec-
tum and puborectalis muscle) were assessed. The images were obtained in longitudinal and transverse
sections at rest and during straining. All the examinations were recorded

Imaging analysis: Unknown

Threshold test positivity: Rectocele:10 mm depth, Enterocele: descent of intra-abdominal content on
valsalva, Intussusception: Infolding of the rectal wall during straining, Anismus: ARA fails to open during
straining

Target condition and ref-
erence standard(s)

Name index test 'EP': Dynamic evacuation proctography (DEP)

Details of conducting evacuation proctography: DEP was performed by 1 experienced investigator
blinded to the DTPU results and to all clinical data, using the technique described by Kelvin 2000. The
rectum was emptied by a glycerine suppository or enema. 1 hour before the examination, 300 ml of di-
lute barium suspension at 60% (Prontobario 60%; Bracco s.p.a., Milan, Italy) wase given orally to opacify
the small bowel. Participants were asked to empty the bladder 5 minutes before filling the rectum with
200 ml of thick barium sulphate paste at 113% wt/vol with a consistency similar to that of faeces (Pron-
tobario esofago; Bracco s.p.a.), injected with a syringe with the participant in the left lateral position.
The vagina was opacified with 20 ml of barium paste.

Imaging acquisition: Radiographs of the pelvis were then obtained at rest and on voluntary contraction
of the pelvic floor muscles. The table was then moved into the upright position and the participant was
seated on a commode for further exposures at rest and during squeezing. A left lateral view of the pelvis
was taken during evacuation, with particular attention to the late evacuation phase. The entire exami-
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Martellucci 2011 (continued)

nation was recorded on videotape and each videoclip was analysed using a computer video capture and
digitising system combined with an image analysis programme

Imaging analysis: Unknown

Threshold test positivity: Rectocele: 10 mm depth, Enterocele: descent of intra-abdominal content on
valsalva, Intussusception: circumfirential infolding of the rectal wall during straining, Anismus: ARA fails
to open during straining

Flow and timing

Enrolment and exclusions (+ reasons): All participants were included in the 2 x 2 table
Nr analysed: 54

Time interval (+ interventions) between index test and reference standard: Maximum interval be-
tween tests was 3 months - Additional data received from authors

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive orran-  Yes
dom sample of patients
enrolled?

Did the study avoid inap-  Yes

propriate exclusions?

Could the selection of
patients have intro-
duced bias?

Low risk

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns
that the included pa-
tients and setting do
not match the review
question?

Low concern

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test
positivity pre-specified?

Yes

Where the index test re-

sults interpreted without
knowledge of the results
of the other index test(s)?

Yes

Could the conduct or
interpretation of the

Low risk
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Martellucci 2011 (continued)
index test have intro-
duced bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that Low concern
the index test, its con-

duct, or interpretation

differ from the review

question?

DOMAIN 3: Reference Standard

Was the threshold for test  Yes
positivity pre-specified?

Where the EP results in- Yes
terpreted without the
knowledge of the results

of the other index test(s)?

Could the reference Low risk
standard, its conduct,

or its interpretation

have introduced bias?

If a reference line was used, was it the PCL?

Are there concerns that Low concern
the target condition as

defined by the refer-

ence standard does not

match the question?

DOMAIN 4: Flow and Timing

Was there an appropriate  Yes
interval between index
test and reference stan-

dard?

Did all patients receive Yes
the same reference stan-

dard?

Were all patientsinclud-  Yes

ed in the analysis?

Could the patient flow Low risk
have introduced bias?

Martin 2017

Study characteristics
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Martin 2017 (continued)

Patient Sampling

Patient selection: The selection process for participants was based on their initial ODS symptomatology
for which they were referred to the colorectal surgery clinic, in a consecutive series from 2009 to 2012

Study design: Cross-sectional test accuracy study, prospective

Study objective: The aim of the present study was to evaluate the diagnostic accuracy of magnetic reso-
nance (MR) defaecography and compare it with videodefaecography in the evaluation of obstructed defae-
cation syndrome

Inclusion criteria: Patients were included in the analysis only if they met the Rome IlI criteria of functional
constipation ODS

Exclusion criteria: Patients who had other types of constipation, such as slow transit constipation or con-
stipation due to irritable bowel syndrome, or those who refused testing were excluded. No other exclusion
criteria were considered

Patient characteristics
and setting

Nr of included patients: 40
Gender: 38 women /2 men

Age: Age mean: 59.5 (range: 35 - 79)
Symptoms: Symptoms of ODS
Ethnicity: Unknown

Co-morbidities: The most common medical history was depressive syndrome, which was diagnosed in 8
(20%) cases. The median number of vaginal births was 2 (range 0 - 6). 23 of the women had previously un-
dergone pelvic-abdominal surgery, and of these, 13 had undergone a hysterectomy

Setting: Tertiary care, single centre
Time period: Between 2009 and 2012

Country study is conducted: Spain

Index tests

Name index test: MR defaecography

Details of conducting index test: The MR defaecography was carried out using a Siemens Magnetom
Sonata closed MRI (Siemens Medical, Malvern, Pennsylvania, USA) of 1.5 Tesla (T). In preparation, an ene-
ma of 250 ml of water was administered 2 hours before the study. All of the participants were informed and
instructed about the procedure. Participants were positioned lying on their back with their legs flexed on
the resonance machine table. The rectal contrast material was prepared beforehand with 100 g of potato
puree flakes, 400 g of barium sulfate, 7 ml of gadolinium, and water until a solution of 450 ml was reached.
The contrast material was inserted into the rectum by means of a 50-ml syringe and was administered until
a sensation of continual defaecation was achieved. No opacification procedure was carried out on the uri-
nary bladder or vagina. Neither coils nor intravenous contrasts were used for the examination

Imaging acquisition: To perform the midsagittal MR defaecography, high-definition video sequences were
subsequently recorded in 3 dimensions using Fast Imaging with Steady State Precession (True FISP): at rest
for 15 seconds, contraction for 15 seconds, and deaecation for 120 seconds or until complete defaecation
was achieved. The sequences used to perform the magnetic resonance imaging were Axial TIW (In/Out
phase), Coronal T2W, Sagittal True FISP, Sagittal Turboflash T1W (rest), Sagittal Turboflash T1W (contrac-
tion), and Sagittal Turboflash T1W (defaecation)

Imaging analysis: MR defaecography was conducted by a single experienced radiologist. The assessors for
videodefaecopgraphy (VD) and MR defaecography were blinded to the results of the other test and to the
physical examination findings. After examinations were complete, all cases were discussed

by a multidisciplinary committee on pelvic floor pathology

Threshold test positivity: Rectocele: bulge extending more than 2 cm beyond the expected line of the
anterior rectal wall; Enterocele: pelvic herniation during defaecation formed by an abnormally deep Dou-
glas pouch contained by the small bowel, sigmoid colon or peritoneal fl (uid / mesenteric fat; intussuscep-
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Martin 2017 (continued)

tion: descending full-thickness invagination of the rectal wall insufficient in descent to appear beyond the
anal verge as an external rectal prolapse; anismus: thickening of the puborectalis muscle during prolonged
evacuation of rectal contrast; pelvic floor descent: ARJ below PCL > 30 mm during defaecation

Target condition and
reference standard(s)

Name index test 'EP': VD

Details of conducting evacuation proctography: The VD was carried out with a conventional X-ray unit,
high-resolution video recording equipment and a radiolucent seat of the lavatory bowl type. The partic-
ipants were prepared by being informed and instructed about the procedure before the test was carried
out. In addition, 1.5 hours before the test was carried out, we administered a cleansing enema and an oral
solution of barium. Participants were asked to urinate immediately prior to the procedure. The participants
were placed in the left lateral decubitus position with their legs flexed. The rectal contrast material, pre-
pared with 200 g of potato puree flakes, liquid barium sulfate, and 700 ml of water, was progressively in-
serted into the rectum using a 60-ml syringe and a 4-6-mm lubricated catheter until a sensation of continu-
al defaecation was achieved with 240 ml as the median amount (range 80 - 540 ml)

Imaging acquisition: The participants were placed in the sitting posture on a radiolucent seat, and lateral
fluoroscopy was performed during rest, contraction and defaecation

Imaging analysis: VD was performed, analysed and evaluated by a gastroenterologist specialising in VD.
The assessors for VD and MR defaecography were blinded to the results of the other test and to the physical
examination findings. After examinations were complete, all cases were discussed by a multi-disciplinary
committee on pelvic floor pathology

Threshold test positivity: Rectocele: outpouching of the anterior rectal wall (any depth); enterocele: small
bowel or sigmoid filling an abnormal peritoneal space in the pelvic floor; intussusception: rectum show-
ing a funnel-shaped depression within the anal canal during push; anismus: the anorectal angle (ARA) un-
changed during defaecation in comparison with the angle at rest; pelvic floor descent: difference of > 3.5
cm between the anorectal junction at straining and at rest

Flow and timing

Enrolment and exclusions (+ reasons): All participants underwent both imaging tests (VD and MR de-
faecography) in the same order. In no cases were both tests performed on the same day

Nr analysed: 40

Time interval (+ interventions) between index test and reference standard: The average time that
elapsed between the completion of the first test (VD) and the second (MR defaecography) was 2 months
(range 1 - 5 months). No other intervention was performed during this time interval

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or

random sample of pa-

tients enrolled?

Yes

Did the study avoid
inappropriate exclu-
sions?

Yes

Could the selection
of patients have in-
troduced bias?

Low risk
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Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns Low concern
that the included pa-

tients and setting do

not match the review

question?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for Yes
test positivity pre-
specified?

Was the threshold for
test positivity pre-
specified?

Where the index test Yes
results interpreted

without knowledge of

the results of the other

index test(s)?

Could the conduct or Low risk
interpretation of the

index test have intro-

duced bias?

Could the conduct or Low risk
interpretation of the

index test have intro-

duced bias?

If a reference line was used, was it the PCL?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns Low concern
that the index test,

its conduct, or inter-

pretation differ from

the review question?

Are there concerns Low concern
that the index test,

its conduct, or inter-

pretation differ from

the review question?

DOMAIN 3: Reference Standard
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Was the threshold for
test positivity pre-
specified?

Yes

Where the EP results
interpreted without
the knowledge of the
results of the other in-
dex test(s)?

Yes

Could the reference
standard, its con-
duct, or its interpre-
tation have intro-
duced bias?

Low risk

If a reference line was used, was it the PCL?

Are there concerns
that the target condi-
tion as defined by the
reference standard
does not match the
question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appro- No

priate interval be-

tween index test and

reference standard?

Did all patients receive  Yes

the same reference

standard?

Were all patients in- Yes

cluded in the analysis?

Could the patient High risk

flow have introduced

bias?

Matsuoka 2000

Study characteristics

Patient Sampling Patient selection: 14 consecutive women underwent surface coil MRI for the evaluation of faecal in-
continence (5 women) or constipation (9 women)
Study design: Cross-sectional test accuracy study, prospective
Study objective: This study assessed the value of common surface coil magnetic resonance imag-
ing (MRI) in women with evacuatory disorders including faecal incontinence and constipation. In con-
stipated participants the findings of videoprography and dynamic pelvic MRI were compared for the
presence of rectocele, rectoanal intussusception, and sigmoidocele as well as the measurements of
anorectal angle and perineal descent
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Inclusion criteria: Women with constipation or faecal incontinence

Exclusion criteria: Women with complex symptoms or psychological disorders

Patient characteristics and Nr of included patients: 14
setting
Gender: Female (100%)
Age: Mean age 59 years, range 40 - 78

Symptoms: Faecal incontinence (n = 5) or constipation (n =9) (the 5 women who received imaging for
the evaluation of fecal incontinence were excluded for this Cochrane review)

Ethnicity: White

Co-morbidities: Unknown

Setting: Tertiary, single centre
Time period: July 1996 to June 1997

Country study is conducted: USA

Index tests Name index test: Dynamic pelvic MRI

Details of conducting index test: Participants were positioned prone, and a 16-F urinary catheter in-
serted into the rectum, through which approximately 50 ml air was introduced as rectal contrast, and
10 ml air was used to inflate the balloon and fix the catheter

Imaging acquisition: Breath-hold images were acquired in 19 seconds during standard proctography
manoeuvres. T1-weighted sagittal and axial images were obtained through the pelvis at rest, while
squeezing and during pushing manoeuvres. A Picker Vista Edge MRI (Picker, Highland Hights, Ohio,
USA) and flexible extrabody coil were used for all evaluations

Imaging analysis: In each case DPMRI was performed by a radiologist who was not made aware of
the findings of VP until after his definitive report

Threshold test positivity: Rectocele: = 2 cm depth; Intussusception: any

Target condition and refer- Name index test 'EP': Videoproctography (VP)

ence standard(s)
Details of conducting evacuation proctography: VP was performed without any bowel preparation.

The participants were placed in the left lateral decubitus position, after which, under fluoroscopic
guidance, 50 ml liquid barium was introduced into the rectum. Following the liquid barium, up to 100
ml of thick barium paste, similar in consistency to stool, was injected also under fluoroscopic guid-
ance into the rectum until the participant noted a sensation of rectal fullness (Anatrast EZM, West-
bury, N.Y., USA). Injection was continued as the injector was withdrawn in order to outline the anal
canal. The fluoroscopic table was then tilted upright 90 °, and the participant was seated on a wa-
ter-filled radiolucent commode (Sunburst, Ladson, S.C., USA)

Imaging acquisition: Lateral radiographics were obtained at rest and during squeezing and pushing;
ultimately, participants were asked to evacuate. These processes were recorded on a videocassette
tape using a high-resolution VHS recorder (model #AG6200, Panasonic, New York, N.Y., USA)

Imaging analysis: VP was performed by surgeons in the Department of Colorectal Surgery and were
allinterpreted by a single surgeon who was kept unaware of the results of DPMRI until after a defini-
tive VP report was issued

Threshold test positivity: Rectocele: = 2 cm depth; Intussusception: any

Flow and timing Enrolment and exclusions (+ reasons): In participants with incontinence we compared the find-
ings from endo-anal ultrasound (EAUS), anal MRI, and surgery for morphopathological findings of the
internal and external anal sphincter components. In constipated participants the findings of video-
proctography (VP) and dynamic pelvic MRI (DPMRI) were compared for the presence of rectocele, rec-
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Matsuoka 2000 (continued)

toanal intussusception, and sigmoidocele as well as the measurements of anorectal angle and per-

ineal descent.

Nr analysed: 9 (the 5 women who received imaging for the evalufortion of faecal incontinence were

excluded for this Cochrane review)

Time interval (+ interventions) between index test and reference standard: The examinations

were performed at least within a month

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or ran- Yes
dom sample of patients en-
rolled?

Did the study avoid inap- Yes

propriate exclusions?

Could the selection of pa- Low risk
tients have introduced
bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that Low concern
the included patients and

setting do not match the

review question?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test Yes
positivity pre-specified?

Where the index test results ~ Yes
interpreted without knowl-

edge of the results of the

other index test(s)?

Could the conduct or in- Low risk
terpretation of the index
test have introduced bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that Low concern
the index test, its conduct,
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or interpretation differ
from the review question?

DOMAIN 3: Reference Standard

Was the threshold for test Yes
positivity pre-specified?

Where the EP results inter- Yes
preted without the knowl-

edge of the results of the

other index test(s)?

Could the reference stan- Low risk
dard, its conduct, or its in-

terpretation have intro-

duced bias?

If a reference line was used, was it the PCL?

Are there concerns that Low concern
the target condition as

defined by the reference

standard does not match

the question?

DOMAIN 4: Flow and Timing

Was there an appropriate Yes
interval between index test
and reference standard?

Did all patients receive the Yes
same reference standard?

Were all patients included Yes
in the analysis?

Could the patient flow Low risk
have introduced bias?

Miravalle 2016

Study characteristics

Patient Sampling Patient selection: Women with symptoms of obstructed defaecation were included in the
study. They performed defaecography and echodefaecography

Study design: Cross-sectional test accuracy study, prospective

Study objective: This study was designed to validate the effectiveness of echodefaecography
compared with defaecography in the assessment of anorectal dysfunctions related to obstruct-
ed defaecation

Inclusion criteria: Women with symptoms of obstructed defaecation
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Exclusion criteria: Women who did not perform defaecography and echodefaecography - Ad-
ditional data from authors received

Patient characteristics and setting  Nr of included patients: 24
Gender: Female 100%
Age: Mean age 57 (range 30 - 71) years
Symptoms: ODS 100% (ODS Score medium 17)
Ethnicity: Additional data from authors received: White

Co-morbidities: - Additional data from authors received: Number of births median 2 (range 1 -
3), 0 previous anal surgery

Setting: - Additional data from authors received: Secondary care, Single centre
Time period: From May 2010 to May 2014

Country study is conducted: Argentina

Index tests Name index test: Echodefaecography

Details of conducting index test: - Additional data from authors received: Echodefaecography
was performed with 2050 endoprobe (360 °) with 3 automatic scans (Flex Focus 1202, BK Med-
ical, Denmark)

Imaging acquisition: - Additional data from authors received: 3 automatic scans acquiring 3D
volumes at rest, valsalva and evacuation. Operator with experience in anorectal ultrasound (10
- 20 years training). Rectal contrast was used and the participant was scanned in the left-lateral
position

Imaging analysis: - Additional data from authors received: 2 examiners, discrepancy meeting:
yes, Blinded: yes

Threshold test positivity: - Additional data from authors received: Rectocele: any; enterocele,
below ischiococcigeal line; intussusception: protrusion of rectal wall layers during straining;
anismus: Closure of anorecal junction angle during straining

Target condition and reference Name index test 'EP': Defaecography

standard(s)
Details of conducting evacuation proctography: - Additional data from authors received:

Philips X-ray machine. Defaecography was performed after inserting 150 ml of barium paste in
the rectum

Imaging acquisition: - Additional data from authors received: At rest, squeeze and evacuation,
by experienced operator

Imaging analysis: - Additional data from authors received: 2 examiners, discrepancy meeting:
yes, Blinded: yes

Threshold test positivity: - Additional data from authors received: Rectocele: any; enterocele:
below pubococcygeal line; intussusception: Invagination of the rectal wall during straining;
anismus: closure of anorecal junction angle during straining

Flow and timing Enrolment and exclusions (+ reasons): All 24 were included in 2 x 2 table
Nr analysed: 24

Time interval (+ interventions) between index test and reference standard: Additional data
from authors received: Interval < 30 days, no interventions between evaluations -
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Comparative

Notes

Methodological quality

Item Authors' judgement

Risk of bias

Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sam-  Unclear
ple of patients enrolled?

Did the study avoid inappropriate Yes
exclusions?

Could the selection of patients
have introduced bias?

Unclear risk

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that the in-
cluded patients and setting do
not match the review question?

Low concern

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test positivi-  Yes
ty pre-specified?

Where the index test results inter- Yes
preted without knowledge of the
results of the other index test(s)?

Could the conduct or interpreta-
tion of the index test have intro-
duced bias?

Low risk

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that the in-
dex test, its conduct, or inter-
pretation differ from the review
question?

Low concern

DOMAIN 3: Reference Standard

Was the threshold for test positivi- ~ Yes
ty pre-specified?

Where the EP results interpreted Yes
without the knowledge of the re-
sults of the other index test(s)?
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Could the reference standard, Low risk
its conduct, or its interpretation
have introduced bias?

If a reference line was used, was it the PCL?

Are there concerns that the tar- Low concern
get condition as defined by the

reference standard does not

match the question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval Yes
between index test and reference
standard?

Did all patients receive the same Yes

reference standard?

Were all patients included in the Yes
analysis?

Could the patient flow have in- Low risk
troduced bias?

Murad-Regadas 2008

Study characteristics

Patient Sampling Patient selection: Female patients with obstructed defaecation symptoms were prospectively en-
rolled in the study. The participants were submitted to a complete proctological examination, fol-
lowed by defaecography (DF) and echodefaecography (EDF) performed by different examiners
Study design: Cross-sectional test accuracy study, prospective
Study objective: The aim of the present study was to test echodefaecography (EDF), a novel 3D dy-
namic ultrasonography technique using ultrasound gel in the rectum to assess OD patients, and
compare it to conventional defaecography (DF)
Inclusion criteria: Female patients with obstructed defaecation symptoms
Exclusion criteria: Unknown

Patient characteristics and Nr of included patients: 30

setting
Gender: Female (100%)
Age: Median age of 47.7 years (range 24 - 79 years)
Symptoms: ODS 100%. Mean validated Wexner constipation score of 14 (range 7 - 25) (SD + 4.66).
Ethnicity: Unknown
Co-morbidities: Unknown
Setting: Tertiary, single centre
Time period: March and November 2006
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Murad-Regadas 2008 (Continued)

Country study is conducted: Brazil

Index tests

Name index test: Echodefaecography

Details of conducting index test: EDF was performed with a 3D ultrasound machine (Hawk, en-
doprobe model 2050, B-K Medicall, Herlev, Denmark) with a proximal-to-distal 6.0-cm automat-
ic scan of 50 seconds, resulting in a 3D volume displayed as a cube and recorded and analysed in
multiple planes. Participants were examined in the left lateral position after rectal enema. The en-
doprobe was inserted into the lower rectum and positioned 6 - 7 cm from the anal verge

Imaging acquisition: Images were acquired by 3 automatic scans and analysed in axial and 3D
midline longitudinal (ML) planes by an examiner blinded to the DF findings

Scan 1: (at rest position without gel) was performed to visualise the anatomic integrity of the anal
sphincters

Scan 2: (at rest-straining-at rest without gel) evaluated the voluntary muscle relaxation during the
evacuatory effort to identify anismus as demonstrated in a previous publication

Scan 3: (at rest-straining-at rest) was performed by inserting ultrasound gel (120 - 180 ml) into the
rectum. Participants remained quiet during the first 15 seconds, strained maximally for 20 seconds,
then relaxed again. The scanning process was repeated up to 3 times, refilling the rectum with ul-
trasound gel whenever an image re-evaluation was required. In normal patients, the posterior vagi-
nal wall displaced the lower rectum and the upper anal canal downwards and backwards, but the
same straight horizontal position was maintained during the entire defaecation effort.

Imaging analysis: Blinded

Threshold test positivity: Rectocele: not-prespecified; Intussusception: presence; anismus: pres-
ence

Target condition and refer-
ence standard(s)

Name index test 'EP': Conventional defaecography (DF)

Details of conducting evacuation proctography: DF was performed without prior bowel prepa-
ration. No opacification of the small bowel was performed. Opacification of the vagina with 50 mL
barium paste and sufficient contrast filling of the rectum (300 mL barium paste)

Imaging acquisition: The participant was asked to sit on a special commode, contract the pelvic
floor musculature and empty the rectum as completely as possible

Imaging analysis: Unknown

Threshold test positivity: Rectocele: all stages (grade 1: <2.0 cm; grade II: 2.0 - 4.0 cm; grade l1: >
4.0 cm); intussusception: unknown; anismus: unknown; pelvic floor descent: unknown

Flow and timing

Enrolment and exclusions (+ reasons): All received both tests and included in 2 x 2 table
Nr analysed: 30

Time interval (+ interventions) between index test and reference standard: Additional informa-
tion from authors: About 1 week

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns
DOMAIN 1: Patient Selection
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Murad-Regadas 2008 (Continued)

Was a consecutive or random Unclear
sample of patients enrolled?

Did the study avoid inappro- Unclear
priate exclusions?

Could the selection of pa- Unclear risk
tients have introduced bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that the Low concern
included patients and set-

ting do not match the review

question?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test posi- No
tivity pre-specified?

Where the index test resultsin-  Yes
terpreted without knowledge

of the results of the other in-

dex test(s)?

Could the conduct or inter- High risk
pretation of the index test
have introduced bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that the Low concern
index test, its conduct, or in-

terpretation differ from the

review question?

DOMAIN 3: Reference Standard

Was the threshold for test posi-  Yes
tivity pre-specified?

Where the EP results interpret-  Unclear
ed without the knowledge of

the results of the other index

test(s)?

Could the reference stan- Unclear risk
dard, its conduct, or its inter-

pretation have introduced

bias?

If a reference line was used, was it the PCL?
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Murad-Regadas 2008 (Continued)

Are there concerns that the
target condition as defined
by the reference standard
does not match the ques-
tion?

Low concern

Cochrane Database of Systematic Reviews

DOMAIN 4: Flow and Timing

Was there an appropriate in-
terval between index test and

Yes

reference standard?

Did all patients receive the Yes
same reference standard?

Were all patients included in Yes

the analysis?

Could the patient flow have Low risk

introduced bias?

Murad-Regadas 2011

Study characteristics

Patient Sampling

Patient selection: Patients with obstructed defaecation disorder were prospectively enrolled in the study.
The participants were given a complete proctological examination and underwent defaecography and dy-
namic 3-DAUS performed by different examiners for the evaluation of pelvic floor dysfunctions

Study design: Cross-sectional test accuracy study, prospective

Study objective: The purpose of the study was to describe a novel 3-dimensional dynamic anorectal ul-
trasonography technique (dynamic 3-DAUS) for assessment of perineal descent (PD) and establishment of
normal range values, comparing it with defaecography

Inclusion criteria: Patients with obstructed defaecation disorder (excessive straining, vaginal splinting and
sensation of incomplete evacuation), despite increased intake of dietary fibre (up 30 g/day for 3 months)

Exclusion criteria: Unknown

Patient characteristics
and setting

Nr of included patients: 29

Gender: Female (100%)

Age: Mean age 43 years, range 23 - 74

Symptoms: ODS 100%. Mean validated Wexner constipation score of 10 (range 8- 18)
Ethnicity: Unknown

Co-morbidities: 15 participants had undergone at least 1 vaginal delivery

Setting: Tertiary, single centre

Time period: March 2008 and February 2009

Country study is conducted: Brazil

Index tests

Name index test: Dynamic 3-DAUS (Dynamic anorectal ultrasonography)
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Murad-Regadas 2011 (Continued)

Details of conducting index test: Dynamic 3-DAUS was performed with a 3-dimensional ultrasound de-
vice (Pro-Focus, endoprobe model 2052; B-K Medical, Herlev, Denmark) with proximal to distal 6.0-cm au-
tomatic scans. By moving 2 crystals on the extremity of the transducer, axial and longitudinal images were
merged into a single cube image, recorded and analysed in multiple planes, as described in previous publi-
cations by Murad-Regadas et al. Following rectal enema, participants were examined in the left lateral posi-
tion

Imaging acquisition: Images were acquired by 4 automatic scans and analysed in the axial, sagittal and,
if necessary, the oblique plane by an examiner blinded to defaecography findings. Scans 1,3 and 4 used a
slice width of 0.25 mm and lasted 55 seconds each. Scan 2 lasted 30 seconds with a slice width of 0.35 mm

Scan 1: (rest) For verification of the anatomic integrity of the anal sphincters

Scan 2: The transducer was positioned proximally to the PR (anorectal junction). The scan started with

the participant at rest (3.0 seconds), followed by maximum straining with the transducer in fixed position.
When the PR became visible distally, the scan was stopped. Perineal descent was quantified by measur-
ing the distance between the position of the proximal border of the PR at rest and the point to which it had
been displaced by maximum straining(PR descent). Instead of using the cut-off value for defaecography (>
3 cm), normal-range values were established for dynamic 3-DAUS by comparing with measurements from
defaecography

Scan 3: The transducer was positioned at 6.0 cm from the anal verge. The participant was requested to rest
during the first 15 seconds, strain maximally for 20 seconds, then relax again, with the transducer follow-
ing the movement. The purpose of the scan was to evaluate the movement of the PR and the external anal
sphincter during straining, identifying normal relaxation, non-relaxation or paradoxical contraction (anis-
mus).

Scan 4: Following injection of 120-180 ml ultrasound gel into the rectal ampulla, the transducer was posi-
tioned at 7.0 cm from the anal verge. The scanning sequence was the same as in scan 3. The purpose of the
scan was to visualize and quantify all anatomical structures and functional changes associated with void-
ing (rectocele, intussusception, Grade Ill sigmoidocele/enterocele).

Imaging analysis: Blinded

Threshold test positivity: Rectocele: any (0.2-0.6 cm for grade I, 0.7-1.3 cm for grade Il, and >1.3 cm), In-
tussusception: any, Anismus: decrease of ARA during straining, Pelvic floor descent: not pre-defined.

Target condition and
reference standard(s)

Name index test: Defaecography

Details of conducting evacuation proctography: Defaecography was performed without opacification of
the small bowel. Following rectal enema, the participant was placed in the left lateral position and approx-
imately 25 ml of liquid iodine contrast was introduced into the vagina in order to demonstrate the effect of
defaecation on the posterior vaginal wall. The rectum was filled with 200 ml barium paste

Imaging acquisition: The participaent was asked to sit on a special commode, contract the pelvic floor
musculature and empty the rectum as completely as possible. Measurements were made at rest, squeeze
and during expulsion of the contrast

Imaging analysis: Unknown

Threshold test positivity: Rectocele: any (Grade | <2.0 cm; Grade |1 2.0 - 4.0 cm; Grade Il > 4.0 cm); entero-
cele: small bowel below ischiococcygeal line; Intussusception: any; anismus: muscles failed to relax or con-
tracted during defaecation; pelvic floor descent: A difference of > 3 cm in the position of the anal canal be-
tween relaxation and straining

Flow and timing

Enrolment and exclusions (+ reasons): All participants included underwent defaecography and dynamic
3-DAUS and all were included in the 2 x 2 table

Nr analysed: 29

Time interval (+ interventions) between index test and reference standard: Additional information from
authors: About 1 week
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Murad-Regadas 2011 (Continued)

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias

Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or Unclear
random sample of pa-

tients enrolled?

Did the study avoid Unclear

inappropriate exclu-
sions?

Could the selection
of patients have in-
troduced bias?

Unclear risk

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns
that the included pa-
tients and setting do
not match the review
question?

Low concern

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for No
test positivity pre-

specified?

Where the index test Yes

results interpreted
without knowledge of
the results of the other
index test(s)?

Could the conduct or
interpretation of the

index test have intro-
duced bias?

High risk

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns
that the index test,
its conduct, or inter-

Low concern
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Murad-Regadas 2011 (Continued)

pretation differ from
the review question?

DOMAIN 3: Reference Standard

Was the threshold for Yes

test positivity pre-

specified?

Where the EP results Unclear

interpreted without
the knowledge of the
results of the other in-
dex test(s)?

Could the reference
standard, its con-
duct, or its interpre-
tation have intro-
duced bias?

Unclear risk

If a reference line was used, was it the PCL?

Are there concerns
that the target condi-
tion as defined by the
reference standard
does not match the
question?

High

DOMAIN 4: Flow and Timing

Was there an appro-
priate interval be-

tween index test and
reference standard?

Yes

Did all patients receive
the same reference
standard?

Yes

Were all patients in-
cluded in the analysis?

Yes

Could the patient
flow have introduced
bias?

Low risk

Perniola 2008

Study characteristics

Patient Sampling

Patient selection: 37 consecutive patients with obstructed defaecation were recruited from Octo-

ber 2005 to March 2007 and were scheduled to undergo defaecation proctography. In 34 women

this involved an additional ultrasound examination; 3 participants authorised us to use previously
acquired ultrasound data. In most cases the defaecation proctogram was carried out first. In 4 par-

ticipants the order was reversed
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Perniola 2008 (continued)

Study design: Cross-sectional test accuracy study, prospective (+ 3 cases retrospective)

Study objective: The aim of this comparative study was to determine agreement between
translabial ultrasound and defaecation proctography findings

Inclusion criteria: Women with obstructed defaecation

Exclusion criteria: Unknown

Patient characteristics and
setting

Nr of included patients: 37
Gender: Female (100%)
Age: Mean age 53 years (range 26 - 80)

Symptoms: Constipation 26 (70%), straining at stool 31 (84%), vaginal digitation 15 (41%), sensa-
tion of incomplete emptying 30 (81%), Faecal incontinence 10 (27%), vaginal lump 10 (27%)

Ethnicity: Unknown

Co-morbidities: Median vaginal parity was 2 (range, 0 - 6). The mean age at first delivery was 24
(range, 17 - 39) years. 6 participants out of 37 were nulliparous. 10 women (27%) had had a previ-
ous hysterectomy, and 4 (11%) repair of a vaginal prolapse. 2 had previously undergone surgery for
obstructed defaecation

Setting: Tertiary care, single centre
Time period: October 2005 to March 2007

Country study is conducted: Australia

Index tests

Name index test 'miscellaneous': Translabial Ultrasound

Details of conducting index test and image acquisition: Translabial ultrasound was performed
using a GE Kretz Voluson 730 Expert system (GE Medical, Sydney, Australia), after voiding, supine,
at rest and on maximal Valsalva manoeuvre, as previously described. The procedure was noninva-
sive, as we did not use a contrast medium

Imaging analysis: Volume data were archived and analysed at a later date by an operator blinded
to all clinical data and defaecation proctography results

Threshold test positivity: Rectocele: 10 mm depth; intussusception: presence/absence

Target condition and refer-
ence standard(s)

Name index test 'EP': Defaecation proctography

Details of conducting evacuation proctography: Multiple fluoroscopic images were acquired
using a Philips MD3 digital C-arm X-ray machine (Philips Healthcare, North Ryde, NSW, Australia).
Thin barium or liquid polybar plus was instilled into the rectum in the first pass followed by a liquid
polybar/starch mixture

Imaging acquisition: Images were acquired at rest, during straining, defaecation and coughing,
and the procedure was videotaped

Imaging analysis: Measurements were obtained by different operators blinded to all clinical and
imaging data; i.e. the person evaluating the ultrasound scan was unaware of the findings of the
clinician reporting on the defaecation proctogram, and vice versa

Threshold test positivity: Rectocele: any; intussusception: any

Flow and timing

Enrolment and exclusions (+ reasons): 37 consecutive patients with obstructed defaecation were
recruited from October 2005 to March 2007. 6 women (16%) did not attend their defaecation proc-
tography. 1 participat was found to be pregnant and 5 others cancelled repeatedly, leaving 31 cas-
es for comparison. 1 of these had an incomplete proctogram owing to inability to defaecate, allow-
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Perniola 2008 (continued)

ing only assessment for rectocele. All underwent 4-dimensional pelvic floor ultrasound examina-

tion

Nr analysed: 31

Time interval (+ interventions) between index test and reference standard: The median inter-

val between the 2 tests was 28 (range, 0 - 198) days.

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random Yes
sample of patients enrolled?

Did the study avoid inappro- Yes
priate exclusions?

Could the selection of pa- Low risk
tients have introduced bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that the Low concern
included patients and set-

ting do not match the review

question?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test posi-  Yes
tivity pre-specified?

Where the index test resultsin-  Yes
terpreted without knowledge

of the results of the other in-

dex test(s)?

Could the conduct or inter- Low risk
pretation of the index test
have introduced bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that the Low concern
index test, its conduct, or in-

terpretation differ from the

review question?
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Perniola 2008 (continued)

DOMAIN 3: Reference Standard

Was the threshold for test posi-  Yes
tivity pre-specified?
Where the EP results interpret-  Yes

ed without the knowledge of
the results of the other index

test(s)?

Could the reference stan-
dard, its conduct, or its inter-
pretation have introduced

bias?

Low risk

If a reference line was used, was it the PCL?

Are there concerns that the
target condition as defined
by the reference standard
does not match the ques-

tion?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate in-
terval between index test and

reference standard?

Yes

Did all patients receive the
same reference standard?

Yes

Were all patients included in

the analysis?

Yes

Could the patient flow have

introduced bias?

Low risk

Pilkington 2012

Study characteristics

Patient Sampling

Patient selection: All participants had been seen at a clinic in Poole or Dorchester as part of the
pelvic floor service and had been referred for BaP as part of their National Health Service (NHS)
management. This study invited 216 patients to participate. At the appointment for BaP, 71 partic-
ipants were recruited and 42 of these completed the study by attending for MR proctography. The
remaining 29 patients withdrew from the study.

Study design: Cross-sectional test accuracy study, prospective

Study objective: The aim of this study was to compare BaP and MR proctography in the same in-
dividual to see if there were measurable differences between the 2 tests for clinically relevant find-
ings

Inclusion criteria: Referred for proctography as part of routine NHS management. Participant
gives informed written consent. Participant is > 18 years old
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Pilkington 2012 (continued)

Exclusion criteria: Patient incompetent to give informed consent. Claustrophobia or unable to tol-
erate MRI. Contraindications to MRI such as pacemaker, high body mass index. Patient unable to lie
flat

Patient characteristics and
setting

Nr of included patients: 42

Gender: 38 (90%) women and 4 (10%) men

Age: The mean age of participants was 59 years with a range of 37 - 76 years
Symptoms: Symptomatic pelvic floor disorders

Ethnicity: Unknown

Co-morbidities: Unknown

Setting: Secondary care, single centre

Time period: Between 8 May 2008 and 11 December 2009

Country study is conducted: United Kingdom

Index tests

Name index test: MR proctography

Details of conducting index test: The technique for MR proctography was similar to BaP in that
the participant had contrast (ultrasound gel) placed in the rectum. However, no contrast was
placed in the vagina or small bowel. The MRI scanner had a 1 T magnet (Phillips Intera). The partic-
ipant was positioned supine during scanning with a support for the feet so that the knees and hips
were flexed

Imaging acquisition: The MR sequence was recorded over a 40-second time period while the par-
ticipant attempted rectal evacuation whilst lying in the scanning machine. 20 T2-weighted single
midsagittal sections each 5 mm thick were taken at 2-second intervals to build up a dynamic se-
quence as the participant was bearing down and evacuating the rectum

Imaging analysis: MR proctography was reported by a consultant radiologist with pelvic floor sub-
specialisation. At the time of reporting, each radiologist was blinded to the results of the other
proctogramme

Threshold test positivity: Rectocele: any; enterocele; any; intussusception: any; anismus: no rec-
tal contrast evacuated or persistent puborectalis spasm

Target condition and refer-
ence standard(s)

Name index test 'EP': Barium proctography (BaP)

Details of conducting evacuation proctography: During BaP, the rectum was filled with contrast
(barium paste). The vagina and small bowel were opacified with contrast medium. The participant
was seated on a radiolucent commode behind a screen

Imaging acquisition: Fluoroscopic images were taken in the sagittal plane during rest, contraction
and rectal evacuation

Imaging analysis: BaP was reported by a consultant radiologist with pelvic floor subspecialisation.
At the time of reporting, each radiologist was blinded to the results of the other proctogramme

Threshold test positivity: Rectocele: any; enterocele; any; intussusception: any; anismus: no rec-
tal contrast evacuated or persistent puborectalis spasm

Flow and timing

Enrolment and exclusions (+ reasons): All that had both BaP and MR proctography were included
in2x2table.

Nr analysed: 42
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Pilkington 2012 (continued)

Time interval (+ interventions) between index test and reference standard: Interval average 84
days (range 22 to 284 days). No interventions

Comparative

Notes

Methodological quality

Item Authors' judgement

Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random Yes
sample of patients enrolled?

Did the study avoid inappro- Yes
priate exclusions?

Could the selection of pa-
tients have introduced bias?

Low risk

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that the
included patients and set-
ting do not match the review
question?

High

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test posi-  Yes
tivity pre-specified?

Where the index test resultsin-  Yes
terpreted without knowledge

of the results of the other in-

dex test(s)?

Could the conduct or inter-
pretation of the index test
have introduced bias?

Low risk

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that the
index test, its conduct, or in-
terpretation differ from the
review question?

Low concern

DOMAIN 3: Reference Standard

Was the threshold for test posi-  Yes
tivity pre-specified?
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Pilkington 2012 (continued)

Where the EP results interpret-  Yes
ed without the knowledge of

the results of the other index

test(s)?

Could the reference stan- Low risk
dard, its conduct, or its inter-

pretation have introduced

bias?

If a reference line was used, was it the PCL?

Are there concerns that the Low concern
target condition as defined

by the reference standard

does not match the ques-

tion?

DOMAIN 4: Flow and Timing

Was there an appropriate in- Yes
terval between index test and
reference standard?

Did all patients receive the Yes
same reference standard?

Were all patients included in Yes
the analysis?

Could the patient flow have Low risk
introduced bias?

Poncelet 2017

Study characteristics

Patient Sampling Patient selection: 50 women with a mean age of 65.5 years (range:53 - 72 years) who underwent de-
faecography and MRI between December 2006 and August 2009 for clinical suspicion of posterior
compartment dysfunction, were included in this retrospective study

Study design: Retrospective cross-sectional test accuracy study

Study objective: The goal of this study was to compare conventional X-ray defaecography and dy-
namic MR defaecography in the diagnosis of pelvic floor prolapse of the posterior compartment

Inclusion criteria: Women who underwent defaecography and MRI between December 2006 and
August 2009 for clinical suspicion of posterior compartment dysfunction

Exclusion criteria: Not reported

Patient characteristics and Nr of included patients: 50
setting

Gender: female (100%)

Age: 65.5 years(range 53 - 72 years)

Symptoms: Clinical suspicion of posterior compartment dysfunction
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Ethnicity: Not reported

Co-morbidities: Not reported

Setting: Not reported

Time period: Between December 2006 and August 2009

Country study is conducted: France

Index tests

Name index test: MR defaecography

Details of conducting index test: Before the examination, the vagina and rectum were filled with
50 mland 200 - 250 ml of ultrasound gel respectively. All MR defaecography examinations were per-
formed with a closed magnet MR imaging 1.5-T unit (Signa®, General Electric Healthcare Milwaukee,
WI, USA, or Achieva®, Philips Best, The Netherlands)

Imaging acquisition: Participants were imaged in supine position, with knees slightly bent to fa-
cilitate defaecation, with a body phased array coil. The study protocol included static T2-weighted
fast spin echo (FSE) sequences in the sagittal, coronal and transverse planes (TR, 4920 ms; TE, 24 ms;
FOV, 24 cm; section thickness, 4-mm; matrix size, 288 x 256;NEX, 4 excitations), followed by fast, dy-
namic single-slice T2-weighted gradient echo sequences acquired in the sagittal plan every second
during 80 seconds during progressive straining (TR, 32 ms; TE, 1.1 ms; flip angle, 55 °; FOV, 30 cm;s-
lice thickness, 10-mm; matrix size, 384 x 256; NEX, 2 excitations) until evacuation of the gel. Then, 3-
multislice T2-weighted gradient echo sequences were acquired in the sagittal, coronal, and trans-
verse plane during maximum straining of 20 seconds (TR, 20 ms; TE, 1.1 ms; flip angle,55 °; 12 con-
tiguous slices; FOV, 30 cm; matrix size, 320 x 256;NEX, 2 excitations)

Imaging analysis: MR defaecography examinations were analysed by an experienced radiologist

Threshold test positivity: Rectocele > 25 mm; enterocele: any; intussusception: any; anismus: any

Target condition and refer-
ence standard(s)

Name index test 'EP': X-ray defaecography

Details of conducting evacuation proctography: Participants were given the evening before or

1 hour before the examination a Normacol® enema (Normacol Lavement®,Norgine Pharma, Am-
sterdam, The Netherlands). Then, each participant swallowed 400 ml of a barium solution in or-

der to opacify the small bowel. 120 millilitre of barium sulfate mixed with Smecta®(Ipsen Phar-
ma,Boulogne-Billancourt, France) was injected into the rectum and 20 ml of Microtrast®(barym sul-
fate, Guerbet,Roissy-Charles de Gaulle, France) in the vagina. A foleycatheter was inserted to localise
the anal canal and the anorectal junction

Imaging acquisition: 2 lateral images were acquired in the standing position, the first 1 at rest, and
the second during straining without evacuation. Cineloop mode images were recorded during defae-
cation with the participant in sitting position

Imaging analysis: Conventional X-ray defaecography examinations were analysed by 1 experienced
gastroenterologist

Threshold test positivity: Rectocele > 25 mm; enterocele: upper part of the vagina; Intussuscep-
tion: any; anismus: any

Flow and timing

Enrolment and exclusions (+ reasons): All included in 2 x 2 tables
Nr analysed: 50

Time interval (+ interventions) between index test and reference standard: Not described

Comparative

Notes
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Poncelet 2017 (Continued)

Methodological quality

Item Authors' judgement

Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random  Unclear
sample of patients enrolled?

Did the study avoid inappro- Unclear
priate exclusions?

Could the selection of pa-
tients have introduced
bias?

Unclear risk

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that the
included patients and set-
ting do not match the re-
view question?

Low concern

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test Yes
positivity pre-specified?

Where the index test results Unclear
interpreted without knowl-

edge of the results of the oth-

er index test(s)?

Could the conduct or inter-
pretation of the index test
have introduced bias?

Unclear risk

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that the
index test, its conduct, or
interpretation differ from
the review question?

Low concern

DOMAIN 3: Reference Standard

Was the threshold for test Yes
positivity pre-specified?

Where the EP results inter- Unclear
preted without the knowl-

edge of the results of the oth-

erindex test(s)?
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Poncelet 2017 (continued)

Could the reference stan- Unclear risk
dard, its conduct, or its in-

terpretation have intro-

duced bias?

If a reference line was used, was it the PCL?

Are there concerns that the Low concern
target condition as defined

by the reference standard

does not match the ques-

tion?

DOMAIN 4: Flow and Timing

Was there an appropriate in- Unclear
terval between index test and
reference standard?

Did all patients receive the Yes
same reference standard?

Were all patientsincludedin ~ Yes
the analysis?

Could the patient flow have Unclear risk
introduced bias?

Regadas 2011

Study characteristics

Patient Sampling Patient selection: Women presenting with obstructed defaecation symptoms at 6 centres for colorectal
surgery (3 in Brazil, 1 in Texas, 1 in Florida, and 1 in Venezuela) were initially and prospectively evaluat-
ed with a clinical examination consisting of a full proctologic evaluation, followed by defaecography and
echodefaecography performed by different examiners across the 6 centres

Study design: Cross-sectional test accuracy study, prospective

Study objective: This study was designed to validate the effectiveness of echodefaecography compared
with defaecography in the assessment of anorectal dysfunctions related to obstructed defaecation

Inclusion criteria: Women with symptoms of obstructed defaecation

Exclusion criteria: Patients with previous anorectal and vaginal surgery, faecal incontinence, or previou
anorectal radiation or both were excluded

S

Patient characteristics Nr of included patients: 86
and setting
Gender: Female (100%)
Age: The median age was 53.4 (range, 26 - 77) years.
Symptoms: ODS (100%).The median validated Wexner constipation score was 13.4 (range, 6 - 23)

Ethnicity: Unknown
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Regadas 2011 (Continued)

Co-morbidities: Among the participants, 16 (18.6%) were nulliparous, 40 (46.5%) had had vaginal deliver-
ies, and 30 (34.9%) had undergone Cesarean section

Setting: Tertiary, multicentre
Time period: January 2009 through October 2009

Country study is conducted: Brazil, Venezuela, USA (Texas, Florida)

Index tests

Name index test: Echodefaecography

Details of conducting index test: Participants were examined in the left lateral position after rectal ene-

ma. Echodefaecography was performed with a Pro Focus 3-dimensional ultrasound scanner (B-K Medical,
Herlev, Denmark) using a 2050 endoprobe with 55-second proximal-to-distal 6.0-cm automatic scanning,

a frequency range of 10 MHz to 16 MHz, and a focal distance of 2.8 cm to 6.4 cm

Imaging acquisition: With the probe positioned in the rectum at 6.0 cm to 7.0 cm from the anal verge,
3 automatic scans (50-second duration each) were performed to identify the anatomic changes during
straining (20-second interval)

Scan 1: (at-rest position without gel) was performed to visualise the anatomic integrity of the anal sphinc-
ter musculature and to evaluate the position of the external anal sphincter and puborectalis muscles at
rest. The angle formed between a line traced along the internal border of the external anal sphincter/pub-
orectalis muscles, and a line traced perpendicular to the axis of the anal canal was measured, as previous-
ly reported.

Scan 2: (at rest-straining-at rest without gel) evaluated voluntary muscle movement during the evacuato-
ry effort to identify the presence of normal relaxation. The participant was asked to rest during the first 15
seconds, strain maximally for 20 seconds, and rest again during the remaining 15 seconds of the scan. The
resulting positions of the external anal sphincter/puborectalis muscles (represented by the angle size)
were compared between scans 1 and 2

Scan 3: 120 mL to 180 mL of ultrasound gel was inserted into the rectum and the rest-strain-rest se-
quence, identical to scan 2, was performed. In normal patients, the posterior vaginal wall displaces the
lower rectum and upper anal canal inferiorly and posteriorly but maintains a straight horizontal position
during defaecatory effort

Imaging analysis: Images were analysed in the axial and sagittal planes by an examiner blinded to the de-
faecography findings

Threshold test positivity: Rectocele: any (grade | (<6.0 mm), grade 11 (6.0 - 13.0 mm), or grade 1l (> 13.0
mm)); enterocele: small bowel was positioned below the pubococcygeal line; anismus: the ARA decreased
by a minimum of 1 degree during valsalva

Target condition and
reference standard(s)

Name index test 'EP': Defaecography

Details of conducting evacuation proctography: A Fleet enema was initially administered. After vaginal
opacification with a mixture of iodine and ultrasound gel, 150 mL of barium paste was inserted into the
rectum. The participant was seated parallel to the X-ray table for lateral visualisation of the anal canal and
rectum

Imaging acquisition: Images were taken both at rest and during straining. The coccyx, sacrum, head of
the femur, posterior wall of the rectum, and anal canal were identified. A normal defaecogram at rest
showed the rectum angled posteriorly and parallel to the presacral space. The participant was asked to
contract the pelvic floor musculature and empty the rectum as completely as possible

Imaging analysis: Unknown

Threshold test positivity: Rectocele:any (grade | (< 2.0 cm), grade Il (2.0 - 4.0 cm), or grade Ill (> 4.0 cm));
enterocele: small bowel below the ischiococcygeal line (Grade 3); intussusception: any; anismus: paradox-
ical contraction present
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Flow and timing

Enrolment and exclusions (+ reasons): All participants included underwent defaecography and echode-

faecography and were included in the 2 x 2 table

Nr analysed: 86

Time interval (+ interventions) between index test and reference standard: Additional information

from authors: About 1 week

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias

Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or Yes
random sample of pa-

tients enrolled?

Did the study avoid in- Yes

appropriate exclusions?

Could the selection of
patients have intro-
duced bias?

Low risk

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns
that the included pa-
tients and setting do
not match the review
question?

Low concern

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for Yes
test positivity pre-spec-

ified?

Where the index testre-  Yes

sults interpreted with-
out knowledge of the
results of the other in-
dex test(s)?

Could the conduct or
interpretation of the

index test have intro-
duced bias?

Low risk

If a reference line was used, was it the PCL?
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For MRI was a scanner used with Tesla 1 or higher?

Are there concerns Low concern
that the index test, its

conduct, or interpre-

tation differ from the

review question?

DOMAIN 3: Reference Standard

Was the threshold for Yes
test positivity pre-spec-
ified?

Where the EP resultsin-  Unclear
terpreted without the

knowledge of the re-

sults of the other index

test(s)?

Could the reference Unclear risk
standard, its conduct,

or its interpretation

have introduced bias?

If a reference line was used, was it the PCL?

Are there concerns High
that the target condi-

tion as defined by the

reference standard

does not match the

question?

DOMAIN 4: Flow and Timing

Was there an appropri- Yes
ate interval between in-

dex test and reference
standard?

Did all patients receive  Yes
the same reference
standard?

Were all patients in- Yes
cluded in the analysis?

Could the patient flow Low risk
have introduced bias?

Ron 2012

Study characteristics
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Patient Sampling

Patient selection: Consecutive patients that underwent both DTPU and EP for obstructed
defaecation were reviewed

Study design: Cross-sectional test accuracy study, retrospective

Study objective: To assess the value of DTPU compared with EP in women with defaeca-
tion disorders

Inclusion criteria: Additional information from the authors: Patients age > 18 with symp-
toms of obstructed defaecation

Exclusion criteria: Additional information from the authors: Pregnancy

Patient characteristics and setting

Nr of included patients: 102

Gender: Additional information from the authors: 81 (79%) female, 21 (21%) male
Age: Unknown

Symptoms: Symptoms of obstructed defaecation

Ethnicity: Additional information from the authors: White

Co-morbidities: Unknown

Setting: Secondary care, single centre

Time period: January 2008 and November 2010

Country study is conducted: Israel

Index tests

Name index test: Transperineal Ultrasound

Details of conducting index test: Additional information from the authors: Transperineal
ultrasound was performed using a small convex probe (Hitachi, Hi Vision, model Ascendus)
positioned in the perineal body region. The participant was scanned in left-lateral decubi-
tus position after insertion of 120 ml ultrasound gel (Medi Pharm US gel)

Imaging acquisition: Additional information from the authors: Imaging during the dynam-
ic process of squeeze and evacuation. The tests were performed by 2 different operators,
each unaware of the results of the other

Imaging analysis: Unknown

Threshold test positivity: Unknown

Target condition and reference stan-
dard(s)

Name index test 'EP': Evacuation proctography

Details of conducting evacuation proctography: Additional information from the authors:
A barium paste (E-Z-paste / E-Z HD intermixed with "thick and easy" to create a 200 ml
paste suspension) was introduced to the rectum by Hi Vac syringe. The vaginal orifice was
imaged by barium-soaked tampon introduced by each examiner

Imaging acquisition: The tests were performed by two different operators, each unaware
of the results of the other. Additional information from the authors: The actual dynamic
imaging was performed while the participant is seated of a specially-designed commode.
Resting, squeeze and evacuation process were recorded and anatomical markers were
evaluated. We use a Philips mobile C-arm X-ray machine

Imaging analysis: Unknown

Threshold test positivity: Unknown
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Flow and timing Enrolment and exclusions (+ reasons): All participants underwent DTPU and EP and were
included in the 2 x 2 table

Nr analysed: 102

Time interval (+ interventions) between index test and reference standard: Additional
information from the authors: Up to a month

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sample Yes
of patients enrolled?

Did the study avoid inappropriate ex- Yes
clusions?

Could the selection of patients have Low risk
introduced bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that the includ- High
ed patients and setting do not match
the review question?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test positivity Yes
pre-specified?

Where the index test results interpret- Yes
ed without knowledge of the results of
the other index test(s)?

Could the conduct or interpretation Low risk
of the index test have introduced
bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that the index Low concern
test, its conduct, or interpretation
differ from the review question?

DOMAIN 3: Reference Standard
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Was the threshold for test positivity Yes
pre-specified?
Where the EP results interpreted with-  Yes

out the knowledge of the results of the
other index test(s)?

Could the reference standard, its
conduct, or its interpretation have
introduced bias?

Low risk

If a reference line was used, was it the PCL?

Are there concerns that the target
condition as defined by the refer-

ence standard does not match the
question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate interval be-
tween index test and reference stan-
dard?

Yes

Did all patients receive the same refer-
ence standard?

Yes

Were all patients included in the analy-
sis?

Yes

Could the patient flow have intro-
duced bias?

Low risk

Steensma 2010

Study characteristics

Patient Sampling

Patient selection: All women with symptoms related to posterior-compartment prolapse
referred to our tertiary pelvic floor unit were included in this prospective observational
study

Study design: Cross-sectional test accuracy study, prospective

Study objective: To assess the level of agreement between EP and 3DTPUS in diagnosing
posterior compartment prolapse in participants with related symptoms

Inclusion criteria: Women with symptoms related to posterior compartment prolapse

Exclusion criteria: None

Patient characteristics and setting

Nr of included patients: 75
Gender: Female (100%)

Age: The median age was 59 years (range: 22 - 83 years)
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Symptoms: All with symptoms related to posterior compartment prolapse. These includ-
ed pelvic discomfort 50 (67%), obstructed defaecation 36 (48%) and faecal incontinence 26
(35%) or a combination

Ethnicity: Not described

Co-morbidities: A previous hysterectomy had been carried out in 31 (41%) women and a
previous pelvic organ prolapse repair in 37 (49%). Median parity was 2 (range: 0 - 10 vagi-
nal deliveries; 4 nulliparous women)

Setting: Tertiary, single centre

Time period: September 2005 and July 2007

Country study is conducted: The Netherlands

Index tests Name index test: Transperineal Ultrasound

Details of conducting index test: 3D transperineal ultrasound was performed using a GE
Kretz Voluson 730 expert system (GE Healthcare, Clinical Systems, Hoevelaken, the Nether-
lands), using an abdominal 4-8 MHz transducer. Participants were examined after voiding
and in the supine position

Imaging acquisition: 2D cineloop volumes (3D) were obtained at rest, during levator con-
traction and during maximal Valsalva manoeuvre as previously described by Dietz 2005a.

Imaging analysis: Offline evaluation of the cineloop volumes was performed by 1 gynae-
cologist (ABS), blinded against all clinical data and the results of EP, using 4D VIEW soft-
ware (GE Healthcare)

Threshold test positivity: Rectocele = 10 mm depth; any enterocele; any intussusception

Target condition and reference stan- Name index test 'EP': Evacuation proctography

dard(s)
Details of conducting evacuation proctography: Evacuation proctography was per-

formed using a standardised technique with opacification of the rectosigmoid, small bow-
el and vagina using liquid barium contrast

Imaging acquisition: Imaging was acquired at rest, during pelvic floor contraction and
during straining, and a video recording was obtained during evacuation of contrast

Imaging analysis: All video files were analysed by 1 colorectal surgeon (WRS), blinded
against all clinical data and the results of 3DTPUS

Threshold test positivity: any rectocele depth; any enterocele; any intussusception

Flow and timing Enrolment and exclusions (+ reasons): All enrolled received both imaging and no exclu-
sions from 2 x 2 table

Nr analysed: 75

Time interval (+ interventions) between index test and reference standard: EP and dy-
namic 3DTPUS were done with a maximum interval of 6 months

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns
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DOMAIN 1: Patient Selection

Was a consecutive or random sample Yes
of patients enrolled?

Did the study avoid inappropriate ex- Yes
clusions?

Could the selection of patients have Low risk
introduced bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that the includ- High
ed patients and setting do not match
the review question?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test positivity Yes
pre-specified?

Where the index test results interpret- Yes
ed without knowledge of the results of
the other index test(s)?

Could the conduct or interpretation Low risk
of the index test have introduced
bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that the index Low concern
test, its conduct, or interpretation
differ from the review question?

DOMAIN 3: Reference Standard

Was the threshold for test positivity Yes
pre-specified?

Where the EP results interpreted with-  Yes
out the knowledge of the results of the
other index test(s)?

Could the reference standard, its Low risk
conduct, or its interpretation have
introduced bias?

If a reference line was used, was it the PCL?

Are there concerns that the target Low concern
condition as defined by the refer-
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Steensma 2010 (Continued)
ence standard does not match the

question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval be- Yes
tween index test and reference stan-

dard?

Did all patients receive the same refer-  Yes

ence standard?

Were all patients included in the analy-  Yes

sis?

Could the patient flow have intro- Low risk

duced bias?

Van Gruting 2017

Study characteristics

Patient Sampling

Patient selection: In this prospective cohort study, between January 2014 and January 2015, consecutive
women with symptoms of obstructed defaecation syndrome were recruited from tertiary urogynaecology or
colorectal clinics in Croydon University Hospital. Evacuation proctography and MRI proctogram were request-
ed as part of the hospital’s protocol and additional transperineal and endovaginal ultrasonography were per-
formed as part of this study

Study design: Cross-sectional test accuracy study, prospective

Study objective: To establish the diagnostic test accuracy of evacuation proctography, MRI, and transper-
ineal and endovaginal ultrasonography for the detection of posterior pelvic floor disorders in women with ob-
structed defaecation syndrome

Inclusion criteria: Women with obstructed defaecation syndrome referred for evacuation proctography

Exclusion criteria: Age younger than 18 years, inability to understand English, and lacking mental capacity

Patient characteris-
tics and setting

Nr of included patients: 131
Gender: Female 100%
Age: Mean age was 54 years (range 25 - 90)

Symptoms: ODS 100%; 114 women (87%) had the feeling of incomplete emptying on a weekly basis, 62 (47%)
had to digitally assist evacuation either vaginally or anally at least weekly, and 62 (47%) had to strain exces-
sively at least 50% of the time

Ethnicity: 77% white, 8% Asian and 15% black

Co-morbidities: Body mass index 27 (64.9 SD) and parity 2.2 (61.3 SD). Previous pelvic organ prolapse surgery
had been performed in 24 (18%) women, 39 (30%) had a hysterectomy, and 12 (9%) had previous surgery for
obstructed defaecation syndrome (6 stapled transanal rectal resection, 4 rectopexy, 2 with both)

Setting: Tertiary, single centre
Time period: Between January 2014 and January 2015

Country study is conducted: United Kingdom
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Index tests

Name index test 1: MR-proctography

Details of conducting index test: MR-proctography was performed with a closed MRI scanner witha 1.5 T
magnet (Siemens Avanto) by specifically trained radiographers. The rectum was filled with 120 ml of contrast
(ultrasound gel) . The participant was scanned in supine position with the knees and hips flexed to facilitate
evacuation of contrast

Imaging acquisition: T2-weighted fast acquisition images were obtained simultaneously in the midsagittal
and coronal planes to evaluate pelvic organ descent and pelvic floor muscles motion while the participant
was instructed through headphones to perform the rest-squeeze-relaxation- strain-evacuation manoeuvre
and to empty the rectum as completely as possible

Imaging analysis: Offline analysis of images was performed by 2 observers blinded to clinical and other imag-
ing findings. In case of discrepancies, final diagnosis was made by a third observer (a radiologist with more
than 30 years’ experience in pelvic floor imaging)

Threshold test positivity: Rectocele > 2 cm depth; enterocele: small bowel below PCL; intussusception: full
thickness circumferential invagination; anismus: paradoxical pelvic floor contraction; pelvic floor descent:
ARJ > 30 mm below the PCL at valsalva

Name index test 2: Transperineal ultrasonography

Details of conducting index test: Transperineal ultrasonography was performed by an experienced ultra-
sonographer using Profocus ultrasound scanner, with the participant in a supine position with hips and knees
semiflexed. No vaginal or rectal contrast was used. A convex transducer (Type 8802, 3.5-6.0 MHz, focal range
10-135 mm, BK Medical, Denmark) was gently placed on the perineum in a vertical position

Imaging acquisition: Images were acquired at rest, squeeze and maximum Valsalva. 3 Valsalva manoeuvres
were recorded as a cineloop and the best cineloop was used for analysis

Imaging analysis: Offline analysis of images was performed by 2 observers blinded to clinical and other imag-
ing findings. In case of discrepancies, final diagnosis was made by a third observer (a urogynaecologist with
more than 10 years of experience in pelvic floor ultrasonography)

Threshold test positivity: Rectocele: > 10 mm depth; enterocele: small bowel visible below the posterior in-
ferior margin of symphysis pubis; intussusception: full-thickness circumferential invagination; anismus: para-
doxical pelvic floor contraction; pelvic floor descent: ARJ below posterior inferior margin of symphysis pubis

Name index test 3: Endovaginal ultrasonography

Details of conducting index test: Endovaginal ultrasonography was performed by an experienced ultrasono-
grapher using of Profocus ultrasound scanner with the participant in a supine position with hips and knees
semiflexed. No vaginal or rectal contrast was used. A high-resolution linear array transducer (Type 8838, 6-12
MHz, focal range 3 - 60 mm, contact surface 65 x 5.5 cm, BK Medical, Denmark) was placed in the vagina

Imaging acquisition: Images were acquired at rest, squeeze, and maximum Valsalva. Three Valsalva manoeu-
vers were recorded as a cineloop and the best cineloop was used for analysis.

Imaging analysis: Offline analysis of images was performed by two observers blinded to clinical and other
imaging findings. In case of discrepancies, final diagnosis was made by a third observer [an urogynecologist
with more than 10 years of experience in pelvic floor ultrasonography].

Threshold test positivity: Rectocele: > 10 mm depth, Enterocele: small bowel below visible in region of the
rectovaginal septum, Intussusception: full thickness circumferential invagination, Anismus: paradoxical pelvic
floor contraction, Pelvic floor descent: > 25 mm difference between position of ARJ at rest and valsalva

Target condition
and reference stan-
dard(s)

Name index test 'EP': Evacuation Proctogram

Details of conducting evacuation proctography: Evacuation proctography was performed by an experi-
enced radiologist with a special interest in pelvic floor. The small bowel was opacified with oral diluted bar-
ium 1 hour before the procedure and the rectum was prepared with glycerin suppositories. The rectum was
filled with 120 mL barium paste (barium sulphate mixed with potato powder). The patient was sitting on a ra-
diolucent commode with a metal ruler placed adjacent to the patient to calibrate the images for analysis.
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Van Gruting 2017 (Continued)
Imaging acquisition: Images were recorded in the sagittal plane at rest, during contraction, straining, and
evacuation of contrast

Imaging analysis: Offline analysis of images was performed by 2 observers blinded to clinical and other imag-
ing findings. In case of discrepancies, final diagnosis was made by a third observer (a radiologist with more
than 30 years’ experience in pelvic floor imaging)

Threshold test positivity: Rectocele > 2 cm depth; enterocele: small bowel below PCL; intussusception: full-
thickness circumferential invagination; anismus: paradoxical pelvic floor contraction; Pelvic floor descent:
ARJ > 30 mm below the PCL at valsalva

Flow and timing Enrolment and exclusions (+ reasons): All women underwent evacuation proctography and endovaginal
and transperineal ultrasonography. In 4 women, MRI was contraindicated and 5 women had no MRI because
they declined for other reasons

Nr analysed: MRI 122, EVUS 131, TPUS 131

Time interval (+ interventions) between index test and reference standard: Pelvic floor ultrasonography,
consisting of transperineal and endovaginal ultrasonography, was performed at the same time. The time dif-
ference (median) between evacuation proctography and MRI was 11.5 days (range 0 - 92 days), between evac-
uation proctography and ultrasonography 3.0 days (range 0 - 58 days), and between MRI and ultrasonography
8.5 days (range 0 - 89 days)

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive Yes
or random sam-

ple of patients en-

rolled?

Did the study avoid  Yes
inappropriate ex-
clusions?

Could the selec- Low risk
tion of patients

have introduced

bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns Low concern
that the included

patients and set-

ting do not match

the review ques-

tion?

DOMAIN 2: Index Test (MRI or Ultrasound)
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Was the threshold Yes
for test positivity
pre-specified?

Where the index Yes
test results inter-

preted without
knowledge of the

results of the other

index test(s)?

Could the conduct Low risk
or interpretation

of the index test

have introduced

bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns Low concern
that the index test,

its conduct, or in-

terpretation differ

from the review

question?

DOMAIN 3: Reference Standard

Was the threshold Yes
for test positivity
pre-specified?

Where the EP re- Yes
sults interpreted

without the knowl-

edge of the results

of the other index

test(s)?

Could the refer- Low risk
ence standard, its

conduct, orits in-

terpretation have

introduced bias?

If a reference line was used, was it the PCL?

Are there concerns Low concern
that the target

condition as de-

fined by the ref-

erence standard

does not match

the question?

DOMAIN 4: Flow and Timing
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Was there an ap-
propriate interval
between index test
and reference stan-
dard?

Yes

Did all patients re-
ceive the same ref-
erence standard?

Yes

Were all patients in-
cluded in the analy-
sis?

Yes

Could the patient
flow have intro-
duced bias?

Low risk

Van lersel 2017

Study characteristics

Patient Sampling

Patient selection: All consecutive patients of 1 gastrointestinal surgeon (ECJC) with symptoms of pelvic
floor dysfunction of the posterior compartment requiring radiological assessment between June 2010 and
June 2011, prospectively underwent D-MRI and CD

Study design: Prospective cross-sectional test accuracy study

Study objective: The aim of this study was to compare D-MRI with dynamic CD as the reference standard
with rectal evacuation assessed with the use of radiological contrast in patients with symptoms of prolapse
of the posterior compartment of the pelvic floor

Inclusion criteria: Patients of 1 gastrointestinal surgeon (ECJC) with symptoms of pelvic floor dysfunction of
the posterior compartment requiring radiological assessment

Exclusion criteria: Not reported

Patient characteris-
tics and setting

Nr of included patients: 45
Gender: 39 female / 6 male
Age: 64.3 (range 38 - 85)

Symptoms: Faecal incontinence 18, obstructed defaecation 18, constipation 4, change defaecation <3
months 5, faecal urgency 7

Ethnicity: Not reported

Co-morbidities: Parity 2.4 (range 0- 5 ). Previous surgery: rectopexy 5, hysterectomy 19 (46.3), cystopexy 7,
colporrhaphy, anterior 11, colporrhaphy, posterior 10, sphincter operation 1, stapled haemorrhoidectomy 3,
other abdominal surgery 15

Setting: Single centre, secondary

Time period: Between June 2010 and June 2011

Country study is conducted: The Netherlands

Index tests

Name index test: Dynamic MR defaecography (D-MRI).
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Van lersel 2017 (continued)
Details of conducting index test: All D-MRI imaging studies were performed on a 1.5-T closed magnet (In-
tera rel.2.6.3, Philips, Best, The Netherlands). All participants were imaged supine with a body-phased-array
receiver coil (Torso-XL). The participant was asked to remain on a low-fibre diet 24 hours before the exami-
nation. To ensure adequate bladder-filling, the participant was asked to avoid micturition 2 hours before the
examination. The vagina and rectum were filled with 50 and 200 ml, respectively, of warm ultrasonographic

gel.

Imaging acquisition: After an initial localiser in 3 different planes, the study protocol included a turbo spin
echo (TSE) T2-weighted (T2W) axial sequence (voxel size 19 1.25 mm; 53 images; thickness 4 mm; repetition
time (TR)/echo time (TE), 6,430/114; flip angle 90 °; turbo factor 15; scan time 3.10 min), a TSE T2W sagittal
sequence (voxel size 1.0 9 1.2 mm; 35 images; thickness 4 mm; TR/TE, 846/11; flip angle 90 °; turbo factor 15;
scan time 3.04 min) and a functional dynamic sequence with a balanced fast-field echo (FFE) T2W sequence
sagittal during squeezing, pushing, evacuation and after evacuation (voxel size 1.8 9 1.4 mm; 60 images in to-
tal; 1.5 seconds per image; thickness 8 mm; TR/TE, 3.75/1.6; flip angle 45 °; scan time 1.32 minutes) through
the midline. No micturition/voiding was pursued and did not occur during this series. The dynamic images of
this last sequence were presented in cinematic form

Imaging analysis: 2 radiologists (BGFH, IS) independently reviewed the D-MRI images

Threshold test positivity: Rectocele > 20 mm; enterocele: below PCL; intussusception: full-thickness cir-
cumferential; perineal descent > 30 mm below PCL during straining

Target condition Name index test 'EP': Dynamic conventional (entero-colpo) defaecography (CD)
and reference stan-
dard(s) Details of conducting evacuation proctography: For small bowel contrast, 65 ml of thick barium paste

(barium sulphate, E-Z-HD) mixed with water (515% wt/vol) and 5 ml microlax (sodium laureth sulphate/sodi-
um citrate/sorbitol) were administered to each particiant by mouth 2 hours before the examination. The par-
ticipant was asked to pass urine before the examination in order to avoid pelvic crowding. No bladder con-
trast was used. The distal sigmoid colon was opacified with 300 ml of barium paste (barium sulphate, Liquid
Polibar) and water (35% wt/vol) instilled through rectum with a colon cannula. The rectum was opacified us-
ing 150 ml barium paste mixed with Metamucil to create a consistency similar to stool. The anal canal was
also demonstrated by contrast during removal of the syringe used to inject the contrast and the vagina was
opacified with 10 ml of barium paste. The participant was seated on a radiolucent commode with the fluoro-
scopic table vertically upright

Imaging acquisition: A lateral radiograph was taken with the participant at rest. Cineradiography (2 images
per second) was performed at rest and during puborectalis contraction, a Valsalva manoeuvre, squeezing,
evacuation and after evacuation. For measurements of midline structures corrected for magnification, a ra-
diopaque chain of beads 4.4 mm from each other was attached to the patient’s anal cleft

Imaging analysis: The CD examinations were independently reported by 2 different radiologists

Threshold test positivity: Rectocele > 20 mm; enterocele: below PCL; intussusception: full-thickness cir-
cumferential; perineal descent > 30 mm below PCL during straining

Flow and timing Enrolment and exclusions (+ reasons): Women without rectal evacuation of contrast on D-MRI or CD were
excluded. Two women were excluded from further analysis because no rectal evacuation was achieved on
D-MRI with no faecal obstruction in either. Two further women were excluded because of extensive anal
sphincter damage with an inability to retain the rectal contrast in one and the presence of a pessary during D
MRI in the other. The degree of ARJ descent could not be measured in 8 participants in the CD series because
of an inability to draw the PCL or a difficulty in calculating accurate magnification. For this latter reason it
was not possible to measure the depth of the rectocele in 5 of these participants

Nr analysed: 41

Time interval (+ interventions) between index test and reference standard: Not described

Comparative Not applicable
Notes
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Van lersel 2017 (continued)

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutiveor  Yes
random sample of
patients enrolled?

Did the study avoid Yes
inappropriate exclu-
sions?

Could the selection Low risk
of patients have in-
troduced bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns High
that the included

patients and setting

do not match the re-

view question?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for  Yes
test positivity pre-
specified?

Where theindextest  Yes
results interpreted
without knowledge
of the results of the
other index test(s)?

Could the conduct Low risk
or interpretation of

the index test have

introduced bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns Low concern
that the index test,

its conduct, or in-

terpretation dif-

fer from the review

question?

DOMAIN 3: Reference Standard
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Van lersel 2017 (continued)

Was the threshold for  Yes
test positivity pre-
specified?

Where the EP results  Yes
interpreted without

the knowledge of the
results of the other

index test(s)?

Could the reference Low risk
standard, its con-

duct, or its interpre-

tation have intro-

duced bias?

If a reference line was used, was it the PCL?

Are there concerns
that the target con-
dition as defined
by the reference
standard does not
match the ques-
tion?

Low concern

DOMAIN 4: Flow and Timing

Was there an appro- Unclear
priate interval be-

tween index test and

reference standard?

Did all patients re- Yes
ceive the same refer-
ence standard?

Were all patients in- Yes
cluded in the analy-
sis?

Could the patient Unclear risk
flow have intro-
duced bias?

Vanbeckevoort 1999

Study characteristics

Patient Sampling Patient selection: 35 women with clinical evidence of pelvic floor descent were included in the

study

Study design: Cross sectional-test accuracy study, prospective

Study objective: The purpose of this study was to compare fast dynamic magnetic resonance
imaging (MRI) with colpo-cysto-defaecography (CCD) in the evaluation of pelvic floor descent in

women
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Vanbeckevoort 1999 (continued)

Inclusion criteria: Women with clinical evidence of pelvic floor descent

Exclusion criteria: Not able to strain adequately

Patient characteristics and
setting

Nr of included patients: 35

Gender: Female 100%

Age: mean age 65.4 years; range 44 - 83 years
Symptoms: Clinical evidence of pelvic floor descent
Ethnicity: Unknown

Co-morbidities: 9 participants had had a hysterectomy
Setting: Tertiary care, single centre

Time period: Unknown

Country study is conducted: Belgium

Index tests

Name index test: Dynamic magnetic resonance imaging

Details of conducting index test: All MR imaging studies were performed on a 1.5 T system (Mag-
netom Vision, Siemens Medical Systems, Erlangen, Germany) with a gradient switching capability
of 25 mT/m in a rise time of 600 msec. All participants were imaged with a body-phased-array re-
ceiver coil. The rectum was filled with 100 mL of aqueous sonographic gel. No opacification of the
bladder, the vagina, or small bowel was used

Imaging acquisition: After an initial localiser in 3 different planes, half-Fourier single-shot turbo
spin-echo (HASTE) images were obtained in the sagittal plane during pelvic floor relaxation and
during maximal pelvic strain. The HASTE sequence is a T2-weighted acquisition in which all ra-
diofrequency (RF) refocused echoes are obtained after a single excitation. The following parame-
ters were used: time interval between subsequent echoes 4.2 msec; effective TE 60 msec; flip angle
160 °; number of excitations 1; matrix 160 3 256. Only half of the k-space was measured (echo train
length 88); the k-space was then expanded with the half-Fourier method to 160 lines. Slice thick-
ness was 5 mm, and 20 slices were obtained in 1 acquisition with a distance between the measured
slices of 5 mm and during quiet breathing. The field of view (FOV) was 300 - 320 mm (with rectan-
gular FOV 6/8 if possible) and receiver bandwidth was 650 Hz/pixel

Imaging analysis: All personal information was removed from the radiological images. The images
were then independently assessed by 2 experienced observers (DVB and LVH). In case of disagree-
ment the final diagnosis was made by consensus

Threshold test positivity: Rectocele: > 3 cm depth; enterocele: below PCL; pelvic floor descent:
ARJ>2.5 cm below PCL

Target condition and refer-
ence standard(s)

Name index test 'EP': Colpo-cysto-defaecography (CCD)

Details of conducting evacuation proctography: A dynamic CCD was performed with the partic-
ipant seated on a stool-chair. Opacification included the bladder (Telebrix), the vagina (Hytrast),
and the rectum (barium). The small bowel was opacified by a barium meal 90 minutes prior to the
CCD

Imaging acquisition: Lateral images (100 mm camera) were obtained with conventional X-ray
equipment (Diagnost 75, Philips-Fluorospot Siemens) at rest, during maximal pelvic strain, and
during voiding and defaecation. The process of voiding and defaecation was recorded on video-
tape

Imaging analysis: All personal information was removed from the radiological images. The images
were then independently assessed by 2 experienced observers (DVB and LVH). In case of disagree-
ment the final diagnosis was made by consensus
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Vanbeckevoort 1999 (continued)

Threshold test positivity: Rectocele: > 3 cm depth; enterocele: below PCL; pelvic floor descent:

ARJ>2.5cm below PCL

Flow and timing Enrolment and exclusions (+ reasons): All enrolled participants were included in the 2 x 2 table

Nr analysed: 35

Time interval (+ interventions) between index test and reference standard: On the same day

Comparative

Notes

Methodological quality

Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random No
sample of patients enrolled?

Did the study avoid inappro- No
priate exclusions?

Could the selection of pa- High risk
tients have introduced bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that the High
included patients and set-

ting do not match the review

question?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test posi-  Yes
tivity pre-specified?

Where the index test resultsin-  Yes
terpreted without knowledge

of the results of the other in-

dex test(s)?

Could the conduct or inter- Low risk
pretation of the index test
have introduced bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that the Low concern
index test, its conduct, or in-
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Vanbeckevoort 1999 (Continued)
terpretation differ from the
review question?

DOMAIN 3: Reference Standard

Was the threshold for test posi-  Yes
tivity pre-specified?

Where the EP results interpret-  Yes
ed without the knowledge of

the results of the other index

test(s)?

Could the reference stan- Low risk
dard, its conduct, or its inter-

pretation have introduced

bias?

If a reference line was used, was it the PCL?

Are there concerns that the Low concern
target condition as defined

by the reference standard

does not match the ques-

tion?

DOMAIN 4: Flow and Timing

Was there an appropriate in- Yes
terval between index test and
reference standard?

Did all patients receive the Yes
same reference standard?

Were all patients included in Yes
the analysis?

Could the patient flow have Low risk
introduced bias?

Vitton 2011

Study characteristics

Patient Sampling Patient selection: Women with a history of dyschezia undergoing diagnostic evaluation at a regional refer-
ral centre in Marseille, France, between January 2009 and June 2010 were eligible for the study. Dyschezia was
defined according to Rome Il criteria by excessive straining, lumpy or hard stools, sensation of incomplete
evacuation of stools, sensation of anorectal obstruction, manual disimpaction of stool, or vaginal manoeuvres
to assist defaecation. All participants had constipation severe enough to be referred to a gastroenterologist in
our tertiary centre for pelvic floor disorders

Study design: Cross-sectional test accuracy study, prospective

Study objective: This study aimed to compare the accuracy of dynamic anorectal endosonography and dy-
namic MRI defaecography with conventional defaecography as the criterion standard in the diagnosis of
pelvic floor disorders
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Vitton 2011 (Continued)

Inclusion criteria: The inclusion criteria were female gender, age 18 years or older, dyschezia for at least 6
months, and willingness to participate in the study

Exclusion criteria: The exclusion criteria were organic pathology of the colon or rectum detected by clini-
cal examination or colonoscopy, pregnancy, anal incontinence, refusal to undergo 3 evaluations, previous
surgery for pelvic floor disorders, contraindications to performance of MRI or DAE (for example, anal stenosis)

Patient characteris-  Nr of included patients: 56
tics and setting
Gender: Female (100%)
Age: The mean age was 50.7 (SD, 12.5; range, 25 - 80) years.
Symptoms: Dyschezia for > 6 months (100%)
Ethnicity: Unknown
Co-morbidities: Hysterectomy in 6 (10.7%)
Setting: Tertiary care, single centre

Time period: January 2009 and June 2010

Country study is conducted: France

Index tests Name index test 1: Dynamic MRI defaecography

Details of conducting index test: MRI was performed with the participant in the supine position in a manner
similar to that described by Kelvin 2000 with a 1.5-T superconductive unit and a circularly polarised (quadra-
ture) body coil (Intera; Philips Medical Systems, Best, The Netherlands). The participants were asked to emp-
ty their bladder on arrival at the department. Before the beginning of the examination, the participants were
instructed as to the voluntary manoeuvres to be performed during imaging. Manoeuvres consisted of progres-
sive straining and contraction of the pelvic floor muscles (squeezing) followed by relaxation and rectal evacu-
ation. Participants were given an explanation of the importance of rectal evacuation, emphasising that evac-
uation was essential to obtain complete information about the degree of prolapse. Waterproof padding was
placed beneath the buttocks and thighs to limit participant embarrassment and to protect the table of the
MRI unit. The rectum was opacified with 100 mL of sonographic transmission gel (Aquasonic 100; Parker Labo-
ratories, Fairfield, NJ) introduced through a 26-French catheter

Imaging acquisition: The participants were asked to perform the rest-squeeze-relax-strain-evacuate ma-
noeuvre. During this process, a dynamic series of images was obtained in the midsagittal plane using true fast
imaging in a steady-state free precession sequence (TR/TE, 6.32/3.00; flip angle, 70 °; matrix size, 192 256; field
of view, 250 - 330 mm; 1 image every 1.2 seconds). The rest-squeeze- relax-strain-evacuate manoeuvre and
the imaging were repeated so that imaging during complete rectal evacuation could be obtained

Imaging analysis: All MRI assessments were done by the same experienced radiologist. Experienced senior
operators without knowledge of the previous findings performed all measurements, and all measurements
were recorded under blinded conditions on separate sheets

Threshold test positivity: Rectocele: > 2 cm; enterocele: below PCL; intussusception: mucosal or full-thick-
ness; perineal descent: ARJ below PCL

Name index test 2: Dynamic anal endosonography

Details of conducting index test: DAE was performed with the participant in the left lateral decubitus posi-
tion. Arigid biplane transrectal probe with a frequency of 7 MHz was used (model EUP-U533; Hitachi Medical
Systems, Tokyo, Japan). The tip of the probe was covered with a water-filled balloon to maintain the acoustic
window for the ultrasound waves. The procedure was preceded by the filling of the rectum with 50 mLof water
before the defaecation effort because we had demonstrated improved results with this procedure in a previ-
ous study

Imaging acquisition: By slowly and manually rotating the linear probe through 360 °, we could identify
the various layers constituting the anal wall (mucosa, internal anal sphincter, and external anal sphincter),
the layer forming the rectal wall, and the perirectal tissues (puborectalis muscle, bladder, and vagina, or
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Vitton 2011 (Continued)

prostate). After the initial examination, the participants were asked to make a defaecation effort with the
probe left in the same position

Imaging analysis: All DAE measurements were done by the same operator. Experienced senior operators
without knowledge of the previous findings performed all measurements, and all measurements were record-
ed under blinded conditions on separate sheets

Threshold test positivity: Rectocele > 2 cm depth; enterocele: grade Ill; perineal descent: > 2 cm descent of
puborectalis muscle on valsalva

Target condition
and reference stan-
dard(s)

Name index test 'EP': Conventional defaecography

Details of conducting evacuation proctography: Conventional defaecography was performed using a sim-
plified method described by Mahieu 1984. The small bowel and the vagina were also opacified. After sufficient
contrast filling of the rectum (300 mL), the participants were asked to sit on a special commode, contract the
pelvic floor musculature, and then to empty the rectum as completely as possible

Imaging acquisition: Fluoroscopic images were recorded during several such manoeuvres to assess and
measure the descent of the pelvic floor and to diagnose any rectocele, enterocele, or rectal intussusception

Imaging analysis: All these assessments were done by the same experienced radiologist, who did not per-
form the dynamic MRI defaecography. Experienced senior operators without knowledge of the previous find-
ings performed all measurements, and all measurements were recorded under blinded conditions on sepa-
rate sheets

Threshold test positivity: Rectocele: > 2 cm; enterocele: below PCL; intussusception: full-thickness; perineal
descent: ARJ >3 cm below the PCL on straining

Flow and timing

Enrolment and exclusions (+ reasons): All participants included in the 2 x 2 table
Nr analysed: 56

Time interval (+ interventions) between index test and reference standard: The 3 procedures were per-
formed in random order within the same month

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive Yes
or random sam-

ple of patients en-

rolled?

Did the study avoid  Yes

inappropriate ex-
clusions?

Could the selec-
tion of patients
have introduced
bias?

Low risk

Are the included patients only female or are test accuracy data provided for only female participants?
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Vitton 2011 (Continued)

Do the included patients only have ODS symptoms?

Are there concerns
that the included
patients and set-
ting do not match
the review ques-
tion?

Low concern

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold Yes
for test positivity
pre-specified?

Where the index Yes
test results inter-

preted without
knowledge of the

results of the other

index test(s)?

Could the conduct Low risk
or interpretation

of the index test

have introduced

bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns
that the index test,
its conduct, or in-
terpretation differ
from the review
question?

Low concern

DOMAIN 3: Reference Standard

Was the threshold Yes
for test positivity
pre-specified?

Where the EP re- Yes
sults interpreted

without the knowl-

edge of the results

of the other index

test(s)?

Could the refer- Low risk
ence standard, its

conduct, orits in-

terpretation have

introduced bias?
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If a reference line was used, was it the PCL?

Are there concerns
that the target
condition as de-
fined by the ref-
erence standard
does not match
the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an ap-
propriate interval
between index test
and reference stan-
dard?

Did all patients re-
ceive the same ref-
erence standard?

Were all patients in-
cluded in the analy-
sis?

Could the patient
flow have intro-
duced bias?

Low risk

Weemhoff 2013

Study characteristics

Patient Sampling

Patient selection: Women with complaints of faecal incontinence or obstructed defaecation vis-
iting the tertiary-care colorectal pelvic floor unit and who were scheduled to undergo a diagnos-
tic endoanal ultrasonography and evacuation proctography were consecutively asked to join the
study. The participants included underwent endoanal ultrasonography, transperineal ultrasonog-
raphy, and evacuation proctography

Study design: Prospective observational cross-sectional study

Study objective: To determine the level of agreement between transperineal ultrasound and evac-
uation proctography

Inclusion criteria: Women with complaints of faecal incontinence or obstructed defaecation visit-
ing tertiary care

Exclusion criteria: Age < 18 years, legally incapable, and persons who were not able to understand
the information given

Patient characteristics and

Nr of included patients: 50 women were included in the study

setting
Gender: Female 100%
Age: The mean age was 59 years (range 28 - 95).
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Weemhoff 2013 (Continued)

Symptoms: 82% of women had faecal incontinence, and 16% had complaints of obstructed defae-
cation

Ethnicity: Not described

Co-morbidities: Not described

Setting: This was performed at the Maastricht University Medical Centre
Time period: Between April 2007 and February 2008

Country study is conducted: The Netherlands

Index tests

Name index test: Transperineal ultrasound

Details of conducting index test: Transperineal ultrasound was performed using a GE Kretz Volu-
son 730 expert system. For transperineal ultrasonography a 4- to 8-mHz transabdominal curved 2D
transducer was used. No contrast medium was used. The transducer was placed against the per-
ineum in the midsagittal plane with a maximum angle of 70 °. The ultrasound examinations were
performed with the participant in the supine position with slightly flexed legs. Participants were re-
quested to empty their bladders prior to the examination

Imaging acquisition: Imaging was acquired at rest, during contraction, and during straining. At
least 3 valsalva manoeuvres were recorded as a cineloop, and the best of these manoeuvres was
used for evaluation

Imaging analysis: The observers were blinded to other results (symptoms, physical examination,
and other imaging studies). The datasets were anonymised. The ultrasound data were assessed in-
dependently by 2 experienced urogynaecological ultrasonographers (MW and KK). After establish-
ing the interobserver agreement between the ultrasonographers, a consensus meeting was held on
the cases the assessors disagreed about

Threshold test positivity: Rectocele: > 2 cm depth; enterocele: any; intussusception: any

Target condition and refer-
ence standard(s)

Name index test 'EP': Evacuation proctogram

Details of conducting evacuation proctography: Evacuation proctography was performed using
a standardised technique with opacification of the rectosigmoid. Orally, liquid barium contrast was
given to make the small bowel visible. The vagina was filled with contrast to visualise the vagina

Imaging acquisition: Imaging was performed at rest, during contraction, and during straining and
evacuation of the contrast

Imaging analysis: Evaluation of the recorded videos and photos was performed independently by
2 experienced observers. Disagreement between assessors was resolved at a consensus meeting

Threshold test positivity: Rectocele > 2 cm; enterocele upper half of vagina; intussusception; any

Flow and timing

Enrolment and exclusions from analysis: 50 women were included in the study and all were in-
cluded in the analysis

Reason for exclusions: N/A
Nr analysed: 50

Time interval (+ interventions) between index test and reference standard: Evacuation proc-
togram and transperineal ultrasound were performed on the same day

Comparative

Notes

Methodological quality
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Item Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random Yes
sample of patients enrolled?

Did the study avoid inappro- Yes
priate exclusions?

Could the selection of pa- Low risk
tients have introduced bias?

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that the High
included patients and set-

ting do not match the review

question?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test posi-  Yes
tivity pre-specified?

Where the index test resultsin-  Yes
terpreted without knowledge

of the results of the other in-

dex test(s)?

Could the conduct or inter- Low risk
pretation of the index test
have introduced bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that the Low concern
index test, its conduct, or in-

terpretation differ from the

review question?

DOMAIN 3: Reference Standard

Was the threshold for test posi-  Yes
tivity pre-specified?

Where the EP results interpret-  Yes
ed without the knowledge of

the results of the other index

test(s)?

Could the reference stan- Low risk
dard, its conduct, or its inter-
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pretation have introduced
bias?

If a reference line was used, was it the PCL?

Are there concerns that the Low concern
target condition as defined

by the reference standard

does not match the ques-

tion?

DOMAIN 4: Flow and Timing

Was there an appropriate in- Yes
terval between index test and
reference standard?

Did all patients receive the Yes
same reference standard?

Were all patients included in Yes
the analysis?

Could the patient flow have Low risk
introduced bias?

Zafar 2012

Study characteristics

Patient Sampling Patient selection: Data were collected retrospectively by reviewing clinical letters, anorec-
tal physiology reports, and radiology reports for patients with OD who underwent both MRD
and EP between 2008 and 2011. There were 118 MRDs and 102 EPs performed at our institu-
tion during the study period. 16 participants underwent both diagnostic studies
Study design: Cross-sectional test accuracy study, retrospective
Study objective: The aim of this study is to compare supine magnetic resonance defaecogra-
phy and evacuation proctography for the evaluation of the posterior pelvic compartment
Inclusion criteria: Patients who underwent both diagnostic studies
Exclusion criteria: Patients who did not undergo both diagnostic studies

Patient characteristics and setting Nr of included patients: 16
Gender: Female: 13 (81%), Male: 3 (19%)
Age: Mean age 39 years
Symptoms: Common presenting symptoms were sensation of incomplete evacuation (93%),
digitation (43%), faecal incontinence (31%), urgency (18%), and prolapse (18%)
Ethnicity: Not described
Co-morbidities: Not described
Setting: Secondary care, single centre
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Time period: Between 2008 and 2011

Country study is conducted: United Kingdom

Index tests

Name index test: Magnetic resonance defaecography (MRD)

Details of conducting index test: MRD examinations were performed on a 1.5 Tesla closed
magnet Siemens Symphony scanner. The participant lies supine on a waterproof mat in the
MRI scanner, with knees slightly flexed; legs apart and a pillow underneath. A flexible trans-
mit/receive radiofrequency Siemens 6 channel multiphase coil is wrapped around the pelvis.
Patient evacuates pre-instilled rectal contrast (ultrasound gel) on the MR table

Imaging acquisition: - additional information from authors: During evacuation of the con-
trast

Imaging analysis: - additional information from authors: 1 examiner, analysis not blinded
(retrospective study)

Threshold test positivity: additional information from authors: Rectocele: any; intussuscep-
tion: any; anismus: present/absent

Target condition and reference
standard(s)

Name index test 'EP': Evacuation Proctography (EP)

Details of conducting evacuation proctography: During EP the participants were seated on
a commode, feet placed on the footrest of an upright-positioned examination table in front of
a fluoroscopic unit. Participant evacuates pre-installed rectal contrast in a sitting position

Imaging acquisition: additional information from authors: During evacuation of the contrast

Imaging analysis: additional information from authors: 1 examiner, analysis not blinded (ret-
rospective study)

Threshold test positivity: additional information from authors: Rectocele: any; intussuscep-
tion: any; anismus: present/absent

Flow and timing

Enrolment and exclusions (+ reasons): Of the included participants all 16 had both imaging
techniques and were included in the 2 x 2 table

Nr analysed: 16

Time interval (+ interventions) between index test and reference standard: The median
interval between studies was 4.5 months (IQR: 2.25 to 11.25)

Comparative

Notes

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random sam-
ple of patients enrolled?

No

Did the study avoid inappropriate
exclusions?

No

Could the selection of patients
have introduced bias?

High risk
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Zafar 2012 (continued)

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that the in- Low concern
cluded patients and setting do not
match the review question?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test positivity ~ Yes
pre-specified?

Where the index test results inter- No
preted without knowledge of the re-
sults of the other index test(s)?

Could the conduct or interpreta- High risk
tion of the index test have intro-
duced bias?

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that the index Low concern
test, its conduct, or interpretation
differ from the review question?

DOMAIN 3: Reference Standard

Was the threshold for test positivity ~ Yes
pre-specified?

Where the EP results interpreted No
without the knowledge of the re-
sults of the other index test(s)?

Could the reference standard, High risk
its conduct, or its interpretation
have introduced bias?

If a reference line was used, was it the PCL?

Are there concerns that the target Low concern
condition as defined by the refer-

ence standard does not match the

question?

DOMAIN 4: Flow and Timing

Was there an appropriate interval No
between index test and reference
standard?

Did all patients receive the same ref-  Yes
erence standard?
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Zafar 2012 (continued)

Were all patients included in the Yes
analysis?

Could the patient flow have intro- High risk
duced bias?

Zafar 2017

Study characteristics

Patient Sampling Patient selection: Patients with ODS were recruited from pelvic floor clinics across a single Nation-
al Health Service Trust between the years 2012 and 2015. Patients who already had or were planned
to have EP were invited to participate in the study and have an additional scan (MRD) after informed
consent

Study design: Prospective, cross-sectional test accuracy study

Study objective: The aim of this prospective study was to compare the findings and acceptability of
MRD and EP in the same cohort of patients.

Inclusion criteria: Patients with symptoms of obstructive defaecation

Exclusion criteria: Age < 18 or > 90, previous operations for obstructive defaecation, colorectal can-
cer, mentally incapacitated, do not understand English, for whom magnetic resonance imaging is
contraindicated (pacemaker, aneurysmal clips), positive pregnancy test

Patient characteristics and Nr of included patients: 55

setting
Gender: 53 female, 2 male (DTA data received on women only)
Age: 59 (interquartile range 50 - 65)
Symptoms: ODS
Ethnicity: Not reported
Co-morbidities: Not reported
Setting: Secondary, single centre
Time period: between the years 2012 and 2015
Country study is conducted: UK

Index tests Name index test: MRD
Details of conducting index test: MRD examinations were performed on a 1.5 T closed magnet (MAG-
NETOM Symphony, Siemens, Germany). Participants lay supine on the MRI table on a waterproof mat,
knees slightly flexed with a pillow underneath, and legs slightly apart. A flexible transmit/receive ra-
diofrequency Siemens 6 channel multiphase coil was wrapped around the pelvis
Imaging acquisition: The MRD protocol comprised T2-weighted (T2W) spin echo sagittal and T1-
weighted spin echo axial sequences through the pelvis. T2W spin echo high-resolution oblique ax-
ial images perpendicular to the vagina and through the puborectalis sling and oblique coronal se-
quences parallel to the vagina through the puborectalis sling were taken to assess pelvic floor mor-
phology at rest. Balanced steady-state free procession sequence (TrueFISP) was used to assess dy-
namic pelvic floor function. A dynamic True-FISP coronal squeeze for 5 seconds followed immediate-
ly by a bear down was repeated twice in the same scan acquisition - angle parallel with vagina and
placed mid-rectum. A dynamic TrueFISP in the mid-sagittal plane during bear down and coronal view
was obtained through the bladder base again during bear down. GE Polaris Il Ultrasound Gel (120
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Zafar 2017 (Continued)

ml) was then inserted into the rectum. The participant was asked to hold onto the gel and lie on their
back for a couple of minutes before being returned into the scanner and a new localiser obtained. The
participant was told to perform a continuous push down of about 12 - 15 seconds. If the participant
was not successful in evacuating the gel at first attempt, then 2 further attempts were allowed

Imaging analysis: The EP and MRD scans were reported by 2 consultant radiologists with a special in-
terest in gastrointestinal imaging and considerable experience in pelvic floor imaging

Threshold test positivity: Rectocele > 20 mm; intussusception circumferential full thickness

Target condition and refer-
ence standard(s)

Name index test 'EP': Evacuation proctography (EP)

Details of conducting evacuation proctography: Participants were seated on a commode, placed
on the footrest of an upright-positioned examination table in front of a fluoroscopic unit. Thickened
barium paste was instilled with the participant in a lateral decubitus position using a Foley’s catheter.
The tube was removed and the participant was asked to sit on the modified commode

Imaging acquisition: The images were obtained with the participant at rest and attempting to defae-
cate

Imaging analysis: The EP and MRD scans were reported by 2 consultant radiologists with a special in-
terest in gastrointestinal imaging and considerable experience in pelvic floor imaging

Threshold test positivity: Rectocele > 20 mm; intussusception circumferential full thickness

Flow and timing

Enrolment and exclusions (+ reasons): All were included in the 2 x 2 tables.
Nr analysed: 55

Time interval (+ interventions) between index test and reference standard: The tests were per-
formed at least 2 weeks apart and in no particular order

Comparative

Not applicable

Notes

Methodological quality

Item

Authors' judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or ran-
dom sample of patients en-
rolled?

Yes

Did the study avoid inap-
propriate exclusions?

Yes

Could the selection of pa-
tients have introduced
bias?

Low risk

Are the included patients only female or are test accuracy data provided for only female participants?

Do the included patients only have ODS symptoms?

Are there concerns that
the included patients and

Low concern

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 174
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= COCh rane Trusted evidence.
o § d decisions.
N LI b ra ry g‘eag:'leleal:lf.lswns

Cochrane Database of Systematic Reviews

Zafar 2017 (Continued)
setting do not match the
review question?

DOMAIN 2: Index Test (MRI or Ultrasound)

Was the threshold for test Yes
positivity pre-specified?

Where the index test results  Yes
interpreted without knowl-

edge of the results of the

other index test(s)?

Could the conduct or in-
terpretation of the index
test have introduced bias?

Low risk

If a reference line was used, was it the PCL?

For MRI was a scanner used with Tesla 1 or higher?

Are there concerns that
the index test, its conduct,
or interpretation differ
from the review question?

Low concern

DOMAIN 3: Reference Standard

Was the threshold for test Yes
positivity pre-specified?

Where the EP results inter- Yes
preted without the knowl-

edge of the results of the

other index test(s)?

Could the reference stan-
dard, its conduct, or its in-
terpretation have intro-
duced bias?

Low risk

If a reference line was used, was it the PCL?

Are there concerns that
the target condition as
defined by the reference
standard does not match
the question?

Low concern

DOMAIN 4: Flow and Timing

Was there an appropriate Yes
interval between index test
and reference standard?

Did all patients receive the Yes
same reference standard?
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Were all patients included Yes
in the analysis?

Could the patient flow Low risk
have introduced bias?

In the domain 'reference standard' the results for EP are presented. Note that in this review EP is considered as index test and not as
reference standard.

ARA: anorectal angle; ARJ: ano-rectal junction; CCD: colpo-cysto-defaecation; DAE: dynamic endosonography; DTPU: dynamic
transperineal ultrasound; DEP: dynamic evacuation proctography; EP: evacuation proctography; EVUS: endovaginal ultrasound; FOV: field
of view; MRD: magnetic resonance defaecography; N/A: not applicable; ODS: obstructed defaecation syndrome; PCL: pubococcygeal line;
TPUS: transperineal ultrasound;

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Beer-Gabel 2002

Not correct outcome measure: Accuracy of measurements of target conditions

Tests accuracy data requested from authors, but data not available

Beer-Gabel 2010

Not correct outcome measure: Association between IBS and ODS

Tests accuracy data requested from authors, but data not available

Beer-Gabel 2011

Not correct outcome measure: incidence and type of IBS-related symptomatology in women with
oDS

Tests accuracy data requested from authors, but data not available

Bot-Robin 2011

Not correct outcome measure: Feasibility of a surgical concomitant treatment of a rectal and pelvic
prolapse with a mesh sutured to the rectum during a vaginal approach

Tests accuracy data requested from authors, but data not available

Bussen 2003

Not correct outcome measure: accuracy of measurements of target conditions

Tests accuracy data requested from authors, but data not available.

Cappabianca 2011

Case-control study design: Only participants with enterocele on EP underwent MRI (index test)

Cerdén 2011

Not correct outcome measure: Analysis of functional and post-operative results in participants who
underwent surgery for enterocele

Test accuracy data requested from authors, but no reply received

Chatoor 2007 Not able to extract test accuracy data
Test accuracy data requested from authors, but no reply received

Chung 2003 More men than women included. Patients < 18 years included. Requested data on women > 18
years only, but data not available

Dekel 2015 Not correct outcome measure: To evaluate the value of balloon expulsion test in the diagnostic
process of pelvic dyssynergia
Test accuracy data requested from authors, but no reply received
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Study Reason for exclusion

Deval 2003 Did not use evacuation proctography. Verified with authors

Dvorkin 2004 Case-control study design: Only participants with intussusception on EP underwent MRI (index
test)

Ferrari 2019 Not correct outcome measure: to assess characteristics of participants with primary symptoms of

faecal incontinence in a tertiary referral centre

Test accuracy data requested from authors, but no reply received.

Fletcher 2003 No evacuation proctography: Scintinography was used as reference standard (nuclear instead of x-
ray)

Goffredo 2010 Case-control study design: only participants with anismus on US underwent EP (reference stan-
dard)

Groenendijk 2009 Not correct outcome measure: to establish the effects of additional diagnostic tests compared to a

consensus outcome on treatment selection in primary pelvic organ prolapse

Tests accuracy data requested from authors, but data not available

Healy 1998 Case-control study design: Only participants with normal EP underwent MRI (index test)

Imanova 2017 Not able to extract test accuracy data

Test accuracy data requested from authors, but no reply received

Kaufman 2001 Not able to extract test accuracy data

Test accuracy data requested from authors, but no reply received

Kawata 2010 Not able to extract test accuracy data

Test accuracy data requested from authors, but no reply received

Kohler 2012 Not correct outcome measure: to investigate the long-term results and predictive factors for out-
come after STARR procedure

Test accuracy data requested from authors, but no reply received

Mege 2013 Not correct outcome measure: To identify predictive factors for long-term symptomatic failure fol-
lowing elytrocele surgical correction by abdominal approach

Test accuracy data requested from authors and received. Selected participant population: Only
women with symptomatic elytrocele

Ortega 2011 Not correct outcome measure: To analyse functional results on participants who underwent
surgery for enterocele

Test accuracy data requested from authors, but no reply received

Otto 2011 Not able to extract test accuracy data

Test accuracy data requested from authors, but no reply received

Pannu 2009 Not able to extract all test accuracy data

Test accuracy data requested from authors, but no reply received
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Study

Reason for exclusion

Pescatori 2006

Not correct outcome measure: To evaluate occult disorders in participants undergoing surgical
treatment for ODS

Tests accuracy data requested from authors, but data not available

Pescatori 2009a

Not correct outcome measure: to assess participants following performance of the STARR proce-
dure for ODS where the procedure was complicated or had failed

Tests accuracy data requested from authors, but data not available

Pescatori 2009b

Not correct outcome measure: to investigate the results of an abdominoperineal procedure aimed
at treating enterorectocele with recto-rectal intussusception in 1 stage

Tests accuracy data requested from authors, but data not available

Petersen 2006

Not correct outcome measure: to evaluate a combined procedure of transanal rectal resection with
a simultaneous laparoscopy for participants with obstructed defaecation syndrome and an entero-
cele

Test accuracy data requested from authors, but no reply received

Renzi 2016

Not correct outcome measure: to report the short-term preliminary results of a novel surgical pro-
cedure, transverse perineal support, for the correction of pathological perineal descent

Test accuracy data requested from authors, but no reply received

Ricchiuti 2016

Not correct outcome measure: To evaluate if body position affects the assessment of puborectalis
muscle length (PRL) and anorectal angle (ARA.

Test accuracy data requested from authors, but no reply received

Rizal 2014 Not able to extract test accuracy data
Test accuracy data requested from authors, but no reply received

Ron 2018 Not correct outcome measure: to assess the value of specially-designed toilet seat for participants
suffering from obstructed defaecation type of constipation
Test accuracy data requested from authors, but no reply received

Schoenenberger 1998 Gender of population unknown; both men and women included. Data on women only requested
from the authors, but data not available. Female/male ratio approximately 2:1

Song 2009 Not able to extract test accuracy data

Test accuracy data requested from authors, but no reply received

Tsar'kov 2012

Not correct outcome measure: To evaluate in complex the effectiveness of transvaginal mesh im-
plants in women with obstructed defaecation (OD) syndrome based on the comparison of preoper-
ative and postoperative results

Test accuracy data requested from authors, but no reply received

Wang 2005 Not able to extract all test accuracy data
Test accuracy data requested from authors, but no reply received
Xiong 2006 Case-control study design: Assessing imaging in women with and without anismus
Zeng 2019 Not able to extract test accuracy data
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Study

Reason for exclusion

Test accuracy data requested from authors, but no reply received

DATA

Presented below are all the data for all of the tests entered into the review.

Table Tests. Data tables by test

Test No. of studies No. of participants
1 EP - Rectocele - LCA 34 1737
2 EP - Enterocele - LCA 31 2233
3 EP - Intussusception - LCA 27 1613
4 EP - Anismus - LCA 15 985
5EP-PFD-LCA 10 476
6 MRI - Rectocele - LCA 19 659
7 MRI - Enterocele - LCA 17 1222
8 MRI - Intussusception - LCA 12 536
9 MRI - Anismus - LCA 7 287
10 MRI - PFD - LCA 7 350
11 TPUS - Rectocele - LCA 11 988
12 TPUS - Enterocele - LCA 10 963
13 TPUS - Intussusception - LCA 10 664
14 TPUS - Anismus - LCA 5 651
15TPUS - PFD - LCA 1 54
16 EVUS - Rectocele - LCA 2 454
17 EVUS - Enterocele - LCA 3 471
18 EVUS - Intussusception - LCA 2 454
19 EVUS - Anismus - LCA 2 454
20 DAE - Rectocele - LCA 2 99
21 DAE - Enterocele - LCA 2 70
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Test No. of studies No. of participants
22 DAE - Intussusception - LCA 2 99

23 DAE - PFD - LCA 2 99

24 EDF - Rectocele - LCA 4 169

25 EDF - Enterocele - LCA 3 139

26 EDF - Intussusception - LCA 4 169

27 EDF - Anismus - LCA 4 169

28 EDF - PFD - LCA 1 29

EP - Rectocele - LCA

Study

TP FP FN

Barthet 2000 18 7 o 18
Beer-Gabel 2004 17 1 0O 15
Beer-Gabel 2015 23 12 1 g8
Brusciano 2007 10 235 @ g
Dellermare 1994 2 8 0 4
Faucheron 2014 32 1 0 17
Fizschetti 2013 aF 2 1 a
Foti 2013 g 1 o] 7
Grasso 2007 CICHNC] 1 5]
Gufler 1689 g 0 1 2
Gufler 2004 4 1 0 2
Haingworth 2016 164 24 12 124
Healy 1997 4 4 0 2
Kelvin 2000 g 0 0 1
Lienemann 1997 11 1 o 28
Martellucei 2011 32 3 1 18
Martin 2017 Iz 1 1 3
Matsuoka 2000 3 1 0 5
Miravalle 2016 18 2 1 3
Murad-Regadas 2008 24 1 0 5
Murad-Regadas 2011 23 1 0 5
Pernicla 2008 17 5 1 =
Pilkington 2012 1 0 2
Poncelet 2017 15 & 1 28
Regadas 2011 FPOO2 0 7
Fon 2012 a2 4 2 48
Steensma 2010 32 5 2 38
Wanbeckevoort 1889 g 12 0 14
Wan Gruting 2017 32§ 32 &l
Wan lersel 2017 18 10 1 7
Vitton 2011 45 3 1 7
Weemnhoff 2013 714 0 28
Zafar 2012 73 1 2
Zafar 2017 12 10 1 30

Test 1. EP - Rectocele - LCA
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Test 2. EP - Enterocele - LCA

EP - Enterocele - LCA

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}Specificity {95% CI}
Beer-Gabel 2004 g 1 1 25 0.86 [0.42, 1.00] 0,96 [0.80, 1.00] —— —=
Beer-Gabel 2002 15 1 4 42 0.79 [0.54, 0.94] 0,98 [0.88, 1.00] —— —a
Beer-Gabel 2015 29 3 2 7B 0.82 [0.79, 0.99] 0,96 [0.89, 0.99] —& -
Brusciano 2007 2 1 o 25 1.00 [0.1a, 1.00] 0.86 [0.80, 1.00] E— —
Faggian 2013 74 26 2 512 0.87 [0.81, 1.00] 0.85 [0.83, 0.97] - u
Faucheron 2014 29 1 2 23 0.82 [0.75, 0.69] 0.86 [0.78, 1.00] —= —=
Fiaschetti 2013 2 1 0 48 1.00 [C.1a, 1.00] 0,98 [0.89, 1.00] —— —a
Foti 20132 4 1 1 11 0.80 [0.28, 0.99] 0,92 [0.62, 1.00] — —
Gufler 1899 2 1 0 2] 1.00 [C.1a, 1.00] 0,90 [0.55, 1.00] — — &
Gufler 2004 2 0 0 3 1.00 [0.16, 1.00] 1.00 [G.48, 1.00] —— —— =
Hainsworth 2016 24 23 2 244 0.86 [0.88, 1.00] 0.81 [0.B7, 0.94] — =
Halligan 1996 7001 2] 0.88 [0.47, 1.00] 1.00 [0.66, 1.00] — —a
Karaus 2000 g O 0 a 1.00 [0.54, 1.00] 1.00 [0.63, 1.00] —a —a
Kelvin 2000 g 0 1 3 0.86 [0.42, 1.00] 1.00 [0.29, 1.00] —— E—
Lienemann 1997 12 1 2 22 0.228 [0.64, 0.99] 0,96 [0.78, 1.00] — —=
Lienermann 2000 16 0 13 3 0.55 [0.36, 0.74] 1.00 [0.48, 1.00] —a— — &
Martelluceci 2011 10 1 1 42 0.81 [0.59, 1.00] Q.88 [0.88, 1.00] — —4
Martin 2017 15 1 2 18 0.80 [0.70, 0.89] 0.84 [0.71, 1.00] — —=
Matsuoka 2000 4 0 1 q 0.80 [0.28, 0.99] 1.00 [C.40, 1.00] — —a
Miravalle 2018 5 1 o 18 1.00 [C.48, 1.00] 0,95 [0.74, 1.00] —= —=
Murad-Regadas 2011 2 1 o 26 1.00 [C.1a, 1.00] 0,96 [0.81, 1.00] — —&
Pilkington 2012 g 1 o 31 1.00 [0.34, 1.00] 0.97 [0.84, 1.00] —a —a
Poncelet 2017 12 1 2 35 0.86 [0.57, 0.88] 0.87 [0.85, 1.00] —— —a
Regadas 2011 15 4 1 &6 0.84 [0.70, 1.00] 0.84 [0.84, 0.98] —= —=
Ron 2012 19 2 2 83 0.88 [0.62, 0.68] 0,97 [0.80, 0.99] — -
Steensma 2010 22 2 2 4% 0,82 [0.73, 0.99] 0,96 [0.87, 1.00] — —=
Vanbeckevoort 1989 71 1 26 0.22 [0.47, 1.00] 0,96 [0.81, 1.00] — & —&
Wan Gruting 2017 21 51 4 100 0.84 [0.64, 0.95] 0.94 [0.88, 0.98] —— -
WVan lersel 2017 3 2 0 38 1.00 [0.29, 1.00] 0.85 [0.82, 0.99] — & —
Witton 2011 11 1 1 43 0.62 [0.62, 1.00] Q.88 [0.88, 1.00] —= —a
Weemhoff 2013 g 2 2 40 0.75 [0.35, 0.87] ges[Ced4, 088, @ ——/——8— | | =
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Test 3. EP - Intussusception - LCA

EP - Intussusception - LCA

Study TP FP FN TH Sensitivity {05% Cl} Specificity {95% ClI} Sensitivity {95% CllSpecificity {95% CI}
Barthet 2000 s 3 1 32 0,88 [0.47, 1.00] 0.91 [0.77, 0.93] — & —&
Beer-Gabel 2004 17 1 1 14 0,84 [0,73, 1.00] 0,83 [0.68, 1.00] —= —=
Beer-Gabel 2015 40 4 & 55 0,87 [0.74, 0.95] 0,93 [0.84, 0.93] —& —&
Erusciano 2007 o2 3 29 0,70 [0,35, 0.93] 0,84 [0.79, 0.99] — —&
Faucheron 2014 132 2 1 34 0,83 [0.656, 1.00] 0.94 [0.81, 0.99] —& —&
Fiaschetti 2013 12 3 1 33 0,92 [0.64, 1.00] 0,82 [0.78, 0.98] —= —=
Foti 2013 g 1 1 7 0,89 [0.52, 1.00] 0.88 [0.47, 1.00] — & — &
Grasso 2007 20 2 1 20 0,85 [0.76, 1.00] 0,81 [0.71, 0.99] —= —
Hainsworth 2018 123 1g 13 1&9 0,81 [0.84, 0.95] 0.91 [0.88, 0.93] = =
Martellucei 2011 29 2 1 27 0,86 [0,80, 1.00] 0,83 [0.77, 0.99] —= —&
Martin 2017 14 2 2 20 0,88 [0.62, 0.98] 0.91 [0.71, 0.99] — & —&
Matsuoka 2000 2 1 0 5 1.00 [0.16, 1.00] 0,86 [0.42, 1.00] —— =& — &
Miravalle 2018 11 1 2 10 0,85 [0.535, 0.98] 0.91 [0.59, 1.00] — & — &
Murad-Regadas 2008 7 3 0 20 1.00 [0,58, 1.00] 0,87 [0.68, 0.97] —x —
Murad-Regadas 2011 701 3 18 0,70 [0.35, 0.93] 0,853 [0.74, 1.00] — & —=
Perniola 2008 22 1 2 5 0,82 [0,73, 0.98] 0,83 [0.38, 1.00] —& —
Pilkington 2012 32 0 3 3 0,81 [0.77, 0.98] 1.00 [0.28, 1.00] —& ——
Poncelet 2017 28 1 9 11 0.76 [0,60, 0.88] 0,82 [0.62, 1.00] —— —
Regadas 2011 38 3 2 42 0,85 [0.83, 0.99] 0,893 [0.82, 0.99] —= —&
Ron 2012 235 5 15 57 0,63 [0.46, 0.77] 0,82 [0.82, 0.97] —— —=
Steensma 2010 22 5 2 48 0,92 [0,73, 0.99] 0,90 [0.79, 0.97] — —&
Wan Gruting 2017 23 11 10 &7 0,70 [0,51, 0.84] 0,89 [0.81, 0.94] —a— —&
Wan lersel 2017 g 2 & 27 0,20 [0,21, 0.79] 0,93 [0.77, 0.99] — —&
Witton 2011 31 2 3 20 0,81 [0.76, 0.98] 0,81 [0.71, 0.99] —& —
Weernhoff 2013 11 4 1 34 0,92 [0,62, 1.00] 0,89 [0.73, 0.97] —= —-
Zafar 2012 5 1 1 5 0,86 [0,42, 1.00] 0,83 [0.38, 1.00] — & —
Zafar 2017 28 1 g8 15 0,78 [0,62, 0.90] 0,94 [0.70, 1.00] —— ——
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Test4. EP - Anismus - LCA

EP - Anismus - LCA

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}Specificity {95% CI})
Brusciano 2007 22 1 1 17 0.86 [0.78, 1.00] 0,94 [0.73, 1.00] —= —=
Foti 2013 32 0 0 13 1.00 [0.29, 1.00] 1.00 [0.75, 1.00] ———= —a
Hainsworth 2016 45 & 45 228 0.50 [0.3%9, 0.561] 0,97 [0.894, 0,99] —— a1
Healy 1697 3 0 1 g 0.75[0.19, 0.99] 1.00 [C0.54, 1.00] — —a
Martellucci 2011 3 1 1 48 0.75[0.19, 0.99] 0,98 [0.89, 1.00] - &— —a
Martin 2017 3 1 1 33 0.75[0.19, 0.99] 0.97 [0.85, 1.00] — & —a
Miravalle 2016 15 0 4 3 0,79 [0.34, 0.84] 1.00 [0.48, 1.00] —— —a
Murad-Regadas 2008 a 1 1 20 0.8%9 [0.52, 1.00] 0,895 [0.76, 1.00] — —=
Murad-Regadas 2011 1= 0 2 11 0.83 [0.3%9, 0.98] 1.00 [0.72, 1.00] —— —a
Pilkington 2012 1o 1 70020 0.59 [0.33, 0.82] 0,95 [0.76, 1.00] —— —=
Poncelet 2017 5 2 2 41 0,71 [0.29, 0.98] 0,895 [0.84, 0.99] e — —&
Regadas 2011 18 2 6 60 0.75 [0.53, 0.90] 0.97 [0.89, 1.00] — —a
Forn 2012 17 3 3 77 0.77 [0.35, 0.82] 0,96 [0.89, 0.8989] —a— =
Wan Gruting 2017 4 6 1 120 0.80 [0.28, 0.59] 0,95 [0.80, 0.98] — -
Zafar 2012 3 0 1 g 0.75 [0.1%9, 0.99] L.o0[de3, 100, —/—/——%— | | —r—
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Test5. EP-PFD-LCA
EP - PFD - LCA
Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Barthet 2000 28 1 1 13 0,97 [0.82, 1.00] 0,93 [0.86, 1.00] —a — &
Fiaschetti 2013 453 0 1 3 0.98 [0.88, 1.00] 1.00 [0.29, 1.00] —a I—— |
Foti 2013 3 4 a4 10 1.00 [0.29, 1.00] 0.71 [0.42, 0.92] —— & —
Martellucei 2011 11 1 0 42 1.00 [0.72, 1.00] 0,98 [0.88, 1.00] —a —a
Martin 2017 20 3 1 14 0,85 [0.7g, 1.00] 0,82 [0.57, 0.98] —= ——
Murad-Regadas 2011 11 1 o 17 1.00 [0.72, 1.00] 0,94 [0.73, 1.00] —a —=
Wvanbeckevoort 1999 g 1 1 3 0,97 [0.83, 1.00] .73 [0.19, 0.99] —a —
Wan Gruting 2017 112 1 3 8 0,87 [0.83, 0.99] 0,86 [0.42, 1.00] 4 —
Wan lersel 2017 28 1 1 3 0,97 [0.82, 1.00] 0.75 [0.1%9, 0.99] —a —
Witton 2011 20 20 1 15 0,85 [0.7g, 1.00] 0,43 [0.26, 0.61] | | ) , T = A —a— |
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Test 10. MRI-PFD-LCA

MRI - PFD - LCA

Study TP FP FM TN Sensitivity {99% CI} Specificity {95% CI} Sensitivity {95% Cl}Specificity {95% CI}
Fiaschetti 2013 44 0 2 3 0.96 [0.85, 0.99] 1.00 [0.29, 1.00] — -4
Foti 2013 32 0 0 14 1.00 [0.25, 1.00] 1.00 [0.77, 1.00] ——————# —a
Martin 2017 20 11 1 5 0.95 [0.76, 1.00] 0.35 [0.14, 0.62] —= —
Vanbeckevoort 1999 22 1 2 4 0.93 [0.78, 0.98] 0.80 [0.28, 0.89] —& — &
Wan Gruting 2017 108 2 5 &6 0.96 [0.80, 0.99] 0.75 [0.35, 0.87] = —
Van lersel 2017 30 1 1 1 0,87 [0.83, 1.00] 0.50 [0.01, 0.89] —a — &
Witton 2011 18 3 2 32 0,80 [0.70, 0.98] 0.81 [0.77, 0.88] —Q/ = =

0020406081 D020406051

Test 11. TPUS - Rectocele - LCA

TPUS - Rectocele - LCA

Study TP FP FN TN Sensitivity {95% Cl} Specificity {95% CI) Sensitivity {95% CllSpecificity {95% CI}
Beer-Gabel 2004 15 1 1 15 0.594 [0.71, 1.00] 0.84 [0.70, 1.00] —= —
Beer-Gabel 2015 21 11 3 70 0.88 [0.88, 0.97] 0.86 [0.77, 0.93] — —&
Erusciano 2007 g 4 1 27 0.90 [0,35, 1.00] 0,87 [0.70, 0,96] — & —
Grasso 2007 30 1 4 a 0.88 [0.73, 0.97] 0,88 [0.32, 1.00] — —
Hainsworth 2016 161 8 14 140 0.92 [0.87, 0.96] 0,85 [0.90, 0.98] = =
Martelluceci 2011 0 2 3 18 0.91 [0.78, 0.98] 0,80 [0,70, 0,99] —& —
Perniola 2008 1s 2 2 11 0.89 [0.85, 0.98] 0,85 [0.55, 0.98] —— — &
Ron 2012 45 7 5 45 0.890 [0.78, 0.97] 0.87 [0.74, 0.94] —& —=-
Steensma 2010 20 8 4 35 0.88 [0.73, 0.97] 0,85 [0.71, 0.94] — —
Yan Gruting 2017 54 13 11 53 0.83 [0.72, 0.91] 0.80 [0.6%9, 0.88] — —
Weemhoff 2013 73 1 38 0.88 [0.47, 1.00] 0,83 [0.81, 0.98] — &
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Test 12. TPUS - Enterocele - LCA

TPUS - Enterocele - LCA

Study TP FP FN TH Sensitivity {95% Cl} Specificity {(95% CI} Sensitivity {95% ClSpecificity {95% Cl}
Beer-Gabel 2004 g 1 1 25 0.86 [0.42, 1.00] 0,96 [C0.80, 1.00] — —=
Beer-Gabel 2008 12 1 2 41 0.80 [0.68, 0.959] 0,88 [C0.87, 1.00] — —a
Beer-Gabel 2015 22 3 3 Tg 0.88 [0.70, 0.98] 0,96 [0.89, 0.99] — -
Brusciano 2007 2 1 o 25 1.00 [0.18, 1.00] 0,96 [C0.80, 1.00] E—— —=
Haingworth 2016 53 2 3 283 0,85 [0.85, 0.958] 0,88 [0.87, 1.00] —& u
Martellucei 2011 10 1 1 42 0,81 [0.258, 1.00] 0,88 [0.88, 1.00] — —a
Ron 2012 149 2 2 84 0.88 [0.62, 0.98] 0,88 [0.82, 1.00] — L
Steensma 2010 12 1 g 50 0.75 [0.,23, 0.90] 0,88 [0.90, 1.00] —— —a
Wan Gruting 2017 12 1 12 103 0,52 [0.31, 0.72] 0,858 [0.85, 1.00] —— L
Weemnhoff 2013 5 1 3 41 0.63 [0.24, 0.91] peg[ocery, oo,  —/—@#— | | ,
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Test 13. TPUS - Intussusception - LCA

TPUS - Intussusception - LCA

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl)5pecificity {95% CI

Beer-Gabel 2004 17 0 1 15 0,94 [0.73, 1.00] 1.00 [0.78, 1.00] —= —a
Beer-Gabel 2015 42 2 4 57 0,91 [0.78, 0.98] 0,97 [0.88, 1.00] —& —a
Brusciano 2007 g 1 1 30 0,90 [0.55, 1.00] 0,87 [0.,83, 1.00] — & —a
Grasso 2007 20 1 1 21 0,95 [0.78, 1.00] 0,95 [0.77, 1.00] —= —=
Martellucei 2011 22 1 3 28 0.88 [0.69, 0.97] 0,97 [0.82, 1.00] — —a
Ferniola 2008 2 0 18 &6 0,33 [0.16, 0.533] 1.00 [0.24, 1.00] — —— &
Ron 2012 3 3 & 59 0,85 [0.70, 0.94] 0,95 [0.87, 0.89] — —=
Steensma 2010 3 2 7 &3 0,30 [0.07, 0.63] 0,97 [0.89 1.00] —&—— -
“Wan Gruting 2017 8 4 24 94 0,27 [0.13, 0.46] 0,96 [0.90, 0.89] —— a
weemhoff 2013 5 1 & 38 0,38 [0.14, 0.68] 0,67 [0.,86, 1.00] - .
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Test 14. TPUS - Anismus - LCA

TPUS - Anismus - LCA

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Brusciano 2007 22 1 2 18 0.82 [0.73, 0.99] 0,84 [0.71, 1.00] —a —=
Hainsworth 2016 87 31 4 201 0.86 [0.89, 0.99] 0,87 [0.82, 0.81] - -
Martellucei 2011 3 4 1 48 0.75 [0.19, 0.99] 0,82 [0.81, 0.88] —_— = —-
Ron 2012 20 7 2 73 0.81 [0.71, 0.99] 0,81 [0.83, 0.96] —a =
Van Gruting 2017 8 8 1 114 0.88 [0.52, 1.00] 0,93 [0.87, 087 , , [ ——® =
0020406081 0020406081

Test 15. TPUS-PFD-LCA

TPUS - PFD - LCA

Study
Martellucci 2011 10 1

TP FP FM TN Sensitivity {05% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI

1 42 0,91 [0.59, 1.00] 0,93 [0.88, 1.00] —_ ﬁ._l — —!I
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Test 16. EVUS - Rectocele - LCA

EVUS - Rectocele - LCA

Study TP FP FN TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}Specificity {95% CI}
Hainsworth 2016 143 55 32 82 0,82 [0.75, 0.87] 0,62 [0.54, 0.70] - =
Wan Gruting 2017 30 & 35 &0 0,46 [0.34, 0.59] 0,81 [C.81, 0.7  , — —=
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EVUS - Enterocele - LCA
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Test 18. EVUS - Intussusception - LCA

EVUS - Intussusception - LCA

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CllSpecificity {95% CI}
Hainsworth 2016 87 12 52 172 0,63 [0,54, 0.71] 0,83 [0.89, 0.87] —= -
Wan Gruting 2017 20 6 13 82 0.61 [0.,42, 0.77] 0,894 [0.87, 0.88] — e

0020406081 0020406081

Test 19. EVUS - Anismus - LCA

EVUS - Anismus - LCA

Study TP FP FM TH Sensitivity {95% CI} Specificity {(95% CI} Sensitivity {(95% CllSpecificity {95% CI}
Hainsworth 2016 778 14 224 0.85 [0.76, 0.91] 0,87 [0.93, 0.98] —& a
Wan Gruting 2017 4 17 1 109 0.80 [0.,28, 0.99] 087 [0.79,082] | | — o ——/——#— —

0020406081 0020406081

Test 20. DAE - Rectocele - LCA

DAE - Rectocele - LCA

Study TP FP FN TH Sensitivity {95% Cl} Specificity {95% CI} Sensitivity {95% CISpecificity {95% CI}
Barthet 2000 14 2 5 22 0.74 [0.49, 0.91] 0,82 [0.73, 0.98] —— —&
Witton 2011 3 1 10 9 0.78 [0.64, 0.89] oeg@os3 100 o, o, — R

L 1 ] 1 ] 1
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Test 21. DAE - Enterocele - LCA

DAE - Enterocele - LCA

Study TP FP FM TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% CDSpecificity {95% CI}
Karaus 2000 5 0 1 = 0,832 [0.36, 1.00] 1.00 [0.63, 1.00] — —4a
Vitton 2011 2 1 4 43 0,67 [0.35, 0.90] 0.eg[o.Bse 100 | —T—/E—— —

0020406081 0020406081

Test 22. DAE - Intussusception - LCA

DAE - Intussusception - LCA

Study TP FP FN TN Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl}specificity {95% CI}
Barthet 2000 4 2 4 33 0,50 [0.18, 0.84] 0.84 [0.81, 0.98] I —&
Vitton 2011 1 11 23 11 0,03 [0.00, 0.15] 0,30 [0.28, 0.72] B—, , \ —
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DAE - PFD - LCA

Study

Barthet 2000 28 3 1 11
Vitton 2011 1g 10 2 25
EDF - Rectocele -LCA

Study TP FP FN
Miravalle 2016 18 1 1
Murad-Regadas 2008 23 1 1
Murad-Regadas 2011 22 0 1
Regadas 2011 7301 2
EDF - Enterocele - LCA

Study TP FP FN
Miravalle 2016 4 0 1
Murad-Regadas 2011 1 1 1
Regadas 2011 10 1 6

EDF - Intussusception - LCA

Study

Miravalle 2018
Murad-Regadas 2008
Murad-Regadas 2011
Regadas 2011

EDF - Anismus - LCA

Study

Miravalle 2016
Murad-Regadas 2008
Murad-Regadas 2011
Regadas 2011

TP FP FN
12 1 1
711
g 2 1
38 3 3
TP FP FN
17 0 3

8 1 1
16 1 2
21 4 2

Test 23. DAE-PFD-LCA

0,79 [0.49, 0.83]
0,71 [0.54, 0.85] |

TP FP FN TH Sensitivity {95% Cl} Specificity {95% CI} Sensitivity {95% CISpecificity {95% CI}
0.97 [0.82, 1.00]
0,90 [0,70, 0.99]

—
— .

—u
—a

Test 24. EDF - Rectocele - LCA

1 1 L 1 ] 1 ] 1
00204060581 0020406081

TH Sensitivity {95% CI) Specificity (95% CI) 5ensitivity (95% CISpecificity {95% CI}

4

3
5
2

TH
18
268
a9

TH
10
21
17
42

0,85 [0.74, 1.00] 0.80 [0.28, 0.99] —= —
0,956 [0.,75, 1.00] 0.83 [0.36, 1.00] —= - &—
0,86 [0.78, 1.00] 1.00 [0.54, 1.00] —= — &
0.87 [0.81, 1.00] gga[os5z2 100 - .

Test 25. EDF - Enterocele - LCA

0020406081

0020406081

Sensitivity (95% CI) Specificity {95% CI} Sensitivity (95% Cl}Specificity {95% CI}

0.80 [0.28, 0.99] 1.00[0.82, 1.00] - &— —a
0,30 [0.01, 0.99] 098081, 1.00] —— &% —— —=
0.63 [0.35, 0.83] gesoez 100 . , —@— -

00204086081

Test 26. EDF - Intussusception - LCA

0020406081

Sensitivity {95% CI} Specificity {99% CI} Sensitivity {95% Cl}Specificity {95% CI}

0.92 [0.64, 1.00]
0.838 [0.47, 1.00]
0,90 [0,55, 1.00]
0.93 [0.80, 0.98]

0,91 [0.58, 1.00] —a —a
0,95 [0.77, 1.00] —a —=
0,89 [0.67, 0.98] — —a
0.e3[oezo099] , L, A —= —=
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Test 27. EDF - Anismus - LCA

Sensitivity (95% Cl} Specificity {95% CI} Sensitivity {(95% CliSpecificity {95% CI}

0.85 [0.62,
0.89 [0.52,
0.89 [0.65,
0.88 [0.88,

0.97]
1.00]
0.99]
0.97]

1.00 [0.40, 1.00] —— E——
0.85 [0.76, 1.00] — —=
0.91 [0.58, 1.00] — — &
ce4([024, 088 . 0 0 — B —=
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EDF - PFD - LCA

Study

Murad-Regadas 2011

Test 28. EDF-PFD-LCA

TP FP FN TH Sensitivity {95% CI} Specificity {95% CI} Sensitivity {95% Cl)Specificity {95% CI}

0 1 1 17 0,91 [0.58, 1.00]

c.e4 073,100 o,

—=

ADDITIONAL TABLES

Table 1. Methods of performance of imaging modalities

0020406081 0020406081

Test name as present-
ed in the review

Methods of performing imaging

Alternative names as
presented in the in-
cluded studies

Evacuation proctogra-
phy (EP)

Specific preparation is required before EP can be performed; 1 hour before the
examination the participant is given 300 ml of oral liquid barium contrast for
small bowel opacification and oral gastrografin® to speed up the transit time.
The participant is asked to empty the bladder before the examination. The rec-
tum is emptied with glycerine suppositories and it is filled again with 80 - 120
ml of thick barium contrast paste (potato powder and barium sulphate), which
is injected through a syringe in the rectum with the participant in left lateral
position. Sometimes the vagina or bladder or both are also opacified. The radi-
ological examination starts with the participant in the upright position sitting
on a special commode. A series of X-ray images or cineloops of the rectum and
the anal canal are recorded at rest, on contraction, during straining and dur-
ing evacuation of the contrast (Ma Kelvin 1992; Mahieu 1984; Mellgren 1994a;
Shorvon 1989; Stoker 20011).

When the anterior compartment needs to be visualised with EP, this could be
done with the administration of hydro-soluble contrast medium in the bladder
besides the barium in the rectum and vagina. This imaging technique is called
cysto-colpo-defaecography (CCD), cysto-colpo-proctography (CCP) or colpo-
cysto-rectography (CCRG). The technique where the bladder, vagina, small
bowel and rectum are all opacified is called entero-colpo-cystodefecography
(ECCP)

Dynamic evacuation
proctography (DEP)

Videoproctography (VP)

Videodefaecography
(VD)

Barium proctography
(BaP)

Defaecation proctogra-
phy
Defaecography

Conventional defaecog-
raphy (CD)

Radiographic defaecog-
raphy

Fluoroscopic X-ray de-
faecography

Dynamic fluoroscopy

Colpo-cysto-defaecog-
raphy (CCD) Colpo-cys-
to-proctography (CCP)
Colpo-cysto-rectogra-

phy (CCRG/CCR)

Entero-colpo-defecog-
raphy (ECD)

Entero-colpo-cysto-de-
faecography (ECCP)

Magnetic resonance
imaging (MRI)

1. Dynamic MRI

The participant is asked to have a comfortably full bladder prior to the exam-
ination. In most protocols the rectum is filled with contrast (ultrasound gel).
Sometimes contrast is placed in the vagina. No contrast is used for the small
bowel. For a MR-colpo-cysto-rectography the bladder is also filled with an
isotone saline solution. The participant is positioned prone or supine with a

MR-defaecography

MR-proctography

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 189
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Table 1. Methods of performance of imaging modalities (continued)

body-phased-array receiver coil. The participant is asked to perform the rest-
squeeze-relaxation-straining manoeuvre and most protocols us an evacuation
phase. During the participant’s attempt of rectal evacuation, whilst lying in the
scanning machine with a 1- 1.5 T closed magnet, a T2-weighted dynamic se-
ries of images is obtained in the mid-sagittal plane with 1 image every 1.2 -2
seconds with a slide thickness of 5 mm (Colaiacomo 2009; Lienemann 1997; Pi-
loni 2013; Pizzoferrato 2014; Stoker 2001).

2. Open-magnet MR-defaecography

The participant is instructed to empty the bladder and rectum prior to the pro-
cedure. For the first series no rectal contrast is used. Imaging is performed in

a 0.5 T open configuration MR system in the erect sitting position using an MR-
compatible commode placed between the magnets. A flexible surface trans-
mit-receive coil is placed under the commode upon which the participant is
seated. Images are acquired in the mid-sagittal or coronal planes through

the mid rectum using T1- or T2-weighted sequences during rest, squeeze and
straining manoeuvres. With the participant in the left-lateral position, syn-
thetic stool is instilled into the rectum (mashed potato starch mixed with 1%
gadolinium-DTPA). The volume is inserted until the feeling of a sustained de-
sire to defaecate is attained or to a maximum of 240 ml. The participant is re-
seated and images are taken during rest, squeeze and straining, as well as dur-
ing evacuation (Bertschinger 2002; Dvorkin 2004; Fielding 1998; Roos 2002)

Transperineal Ultra- For this investigation the participant is in a supine or left-lateral position with Introital ultrasound
sound (TPUS) the knees semi-flexed, the legs abducted. The participant is asked to empty )
the bladder prior the examination. No special gynaecological chair, contrast Translabial ultrasound

filling or other participant preparation are required. After applying a probe
cover the curved array (or convex) abdominal transducer is placed vertically
on the perineum or between the labia majora, between the mons pubis and
the anal margin. In the mid-sagittal plane the pubic bone, bladder, urethra,
vagina, anal canal and rectum are visualised between the posterior surface

of the symphysis pubis (bony landmark) and the posterior part of the levator
ani. Images are required at rest, on maximal pelvic floor contraction and dur-
ing maximal Valsalva manoeuvre (Dietz 2005a; Dietz 2012; Dietz 2014; Santoro
2011; Wieczorek 2011 4)

Perineal ultrasound

Endovaginal Ultra- For this investigation the participant is in a supine position with the knees se-

sound (EVUS) mi-flexed, the legs abducted, with the feet slightly apart from each other. No
vaginal or rectal contrast needs to be used. A linear or biplane rotational trans-
ducer is inserted into the vagina in a neutral position facing the posterior com-
partment. 2D images and cineloops are acquired at rest and during straining
(Santoro 2011; Shobeiri 2012; Wieczorek 2011 2).

Echodefaecography The participant is examined in the left-lateral position after application of rec- Dynamic 3D anorectal
(EDF) tal enema. With the 360 ° rotational transducer positioned in the rectum at 6 ultrasonography

to 7 cms from the anal verge an automatic 360 ° 3D scan is obtained in 55 sec-

onds with a proximal-to-distal distance of 6 cms. Images are required by per-

forming 3 scans: scan 1 at rest position without gel, scan 2 at rest-straining-at

rest without gel, and scan 3 with 120 mL to 180 mL of ultrasound gel inserted

into the rectum and the rest-strain-rest sequence (Murad-Regadas 2008; Mu-

rad-Regadas 2011; Regadas 2011)

Dynamic anorectalen-  The participant is examined in the left-lateral position. The tip of the rigid bi- -
dosonography (DAE) plane transrectal probe is covered with a water-filled balloon for maintenance
of the acoustic window for the ultrasound waves. The rectum is filled with 50
mL of water before the defaecation effort. The probe is slowly and manual-
ly rotated through 360 ° to identify various layers including the anal wall (mu-
cosa, internal and external anal sphincter), the rectal wall, and the perirec-
tal tissues (puborectalis muscle, bladder and vagina). After the initial exam-
ination, the participant is asked to make a defaecation effort while anal ul-

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 190
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Table 1. Methods of performance of imaging modalities (continued)
trasonography is continued, leaving the probe in the same position (Barthet

2000; Vitton 2011)

Table 2. Classifications of target conditions

Target condition Imaging technique Classification
Rectocele EP (Mellgren 1994a; Kelvin 2000)
MRI Grade 1: rectocele depth <2 cm (small)
Grade 2: rectocele depth between 2 - 4 cm (moderate)
Grade 3: rectocele depth > 4 cm (large)
EP (Yoshioka 1991)
Grade 1:<3cm
Grade 2:>3cm
EDF (Regadas 2011)
Grade 1: rectocele depth <6 mm
Grade 2: rectocele depth between 6 - 13 mm
Grade 3: rectocele depth > 13 mm
Enterocele EP (Stoker 2000)
MRI Grade 1: enterocele into distal half of the vagina
TPUS Grade 2: enterocele reaches to the perineum
Grade 3: enterocele protruding from vagina
EP (Martellucci 2011)
TPUS Grade 1: distal part descended into the upper third of the vagina
Grade 2: distal part descended into the middle third of the vagina
Grade 3: distal part descended into the lower third of the vagina
EP (Morandi 2010)
Grade 1: bowel extends from 2 to 4 cm below the vaginal apex (small)
Grade 2: extension reaches 4 - 6 cm (moderate)
Grade 3: distance is greater than 6 cm (large)
EP (Kelvin 1999)
Grade 1: extension between 3 and 6 cm below the vaginal apex (small)
Grade 2: extension between 6 and 9 cm (moderate)
Grade 3: extension was more than 9 cm (large)
Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 191
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Table 2. Classifications of target conditions (continued)

MRI

(Kelvin 2000)
Grade 1: extend < 3 cms below the PCL (small)
Grade 2: extend from 3 to 6 cms below the PCL (moderate)

Grade 3: extend > 6 cms below the PCL (large)

Intussusception EP

MRI

(Stoker 2000)()
Grade 1: infolding remains entirely intra-rectal (recto-rectal prolapse)
Grade 2: most distal part descends into the anal canal (recto-anal prolapse)

Grade 3: leading edge is protruding out of the anal canal (external rectal pro-
lapse)

EP

TPUS

(Beer-Gabel 2004)

Grade 1: minimal infolding of part of the rectal wall or circumferential infolding

which remains entirely intrarectal
Grade 2: the leading edge extends into the orifice of the anal canal

Grade 3: when the leading edge extends intra-anally

EP

(Shorvon 1989)

Grade 1: partial infolding in the rectal wall <3 mm in width

Grade 2: circumferential infolding in the rectal wall <3 mm in width
Grade 3: partial infolding in the rectal wall > 3 mm

Grade 4: circumferential infolding in the rectal wall > 3 mm (intra-rectal)

Grade 5: circumferential infolding in the rectal wall > 3 mm (internal anal ori-
fice)

Grade 6: circumferential infolding in the rectal wall > 3 mm (intra-anal)

Grade 7: external prolapse

EP

(Collinson 2008) (Oxford scale)
Grade 1: descends no lower than proximal limit of the rectocele

Grade 2: descends into the level of the rectocele, but not onto sphincter/anal
canal

Grade 3: descends onto sphincter/anal canal
Grade 4: descends into sphincter/anal canal

Grade 5: protrudes from anus

Anismus -

No classification available

Pelvic floor descent EP

MRI

(Bertschinger 2002)

Grade 1: ARJ < 3 cm below PCL (small)
Grade 2: ARJ 3-6 cm below PCL (moderate)

Grade 3: ARJ >6 cm below PCL (severe)

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review)
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ARJ=anorectal junction; EDF = Echodefaecography; EP = evacuation proctogram; MRl = magnetic resonance imaging; PCL = pubococcygeal
line; TPUS = transperineal ultrasound; US = ultrasound

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 193
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



“P17 ‘suos 73 AS)IM uyor Aq paysiignd ‘uoiieloqe)jod auelyd0) ay L 120z © ySuAdod

(ma1naYy) awoapuAs uopeIRIDP PAIINIISYO YHM USWOM Ul SIIPIOSIP 100)) JIA)3d J10119350d JO UOIIIDBP 3y} 104 sa1M|epow SuiSew

61

Table 3. Study and patient characteristics of studies included in meta-analysis

StudyID Period Coun-  Studyde- Patient Set- Nr Nr Mean Gen- Eth- Symptoms Index Refer-
data try sign recruit-  ting Cen- Partic- Age der nicity test ence
collec- ment tres ipants stan-
tion dard

Barthet  1997- France  Cross-sec- Prospec-  Se- Single 43 51 Female Un- Symptoms involving out- DAE EP

2000 1998 tional DTA tive condary years known let delay 100%

Beer- 2003 Israel Cross-sec- Prospec-  Ter- Single 33 58 Female White Longstanding symptoms TPUS EP*

Gabel tional DTA tive tiary years of ODS 100%

2004

Beer- 2008 Israel Cross-sec- Prospec-  Ter- Single 62 56 Female White Longstanding symptoms TPUS None

Gabel tional DTA tive tiary years of 0DS100%

2008 EP

Beer- 2011 - Israel Cross-sec- Retro- Ter- Single 105 55 Female White Evacuation disorders TPUS EP

Gabel 2013 tional DTA spective  tiary years (chronic constipation 77%

2015 and faecal incontinence

23%)

Brus- 2003 - Italy Cross-sec- Retro- Se- Single 92 51 Female White Symptoms of ODS 100% TPUS EP for

ciano 2006 tionalstudy  spective  condary years 7/ recto-

2007 Male EVUS cele/in-

15 t -
Ep ussus
cep-
tion,
none
for
anis-
mus

Delle- 1990 - The Cross-sec- Prospec- Ter- Single 33 54 Female Un- Symptoms of anteriorrec- MR None

mare 1992 Nether- tional tive tiary years known  tocele 100%

1994 lands EP

Faggian 2008 - Italy Cross-sec- Retro- Ter- Single 614 57.3 Female Un- Symptoms related to MRI None

2013 2011 tional spective  tiary years known  pelvic floor dynamic dys-

function EP
Faucheron 2010 - France  Cross-sec- Prospec-  Ter- Single 50 53 Female Un- Symptoms of ODS 100% MRI In-
2014 2012 tional DTA tive tiary years known tra-op-
EP
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Table 3. Study and patient characteristics of studies included in meta-analysis (continued)

erative
results
Fi- 2011- Italy Cross-sec- Prospec- Ter- Single 49 44 Female Un- Symptoms of chronic con- MR None
aschetti 2012 tional tive tiary years known  stipation (84%), feeling
2013 of incomplete evacuation ~ EP
(71%) and/or faecal incon-
tinence (20%)
Foti 2007 - Italy Cross-sec- Prospec-  Se- Single 19 54 Female Un- Outlet obstruction syn- MRI EP
2013 2009 tional DTA tive condary years 17/ known  drome 100%
Male 2
Grasso 2004 - Italy Cross-sec- Prospec-  Se- Single 43 58 Female Un- Faecal incontinence (16%) TPUS None
2007 2005 tional DTA tive condary years known  orobstructive defaecation
(86%) EP
Gufler 1994 - Ger- Cross-sec- Prospec-  Se- Single 32 61 Female White Pelvic organ prolapse MRI None
1999 1995 many tional tive condary years 100%
Gufler 2000 Ger- Cross-sec- Retro- Se- Single 7 57 Female White Urinary incontinence MRI None
2004 many tional spective  condary years 100%, Pelvic organ pro-
lapse 57% EP
Hainsworth2011 - United  Cross-sec- Retro- Ter- Single 393 54 Female Mixed Defaecatory dysfunction TPUS EP
2016 2014 King- tional DTA spective  tiary years (ODS and FI) 100%
dom EVUS
Halligan Un- United  Cross-sec- Prospec- Se- Single 17 53 Female Un- Symptoms of enterocele EVUS EP
1996 known  King- tional DTA tive condary years known  100%
dom
Healy Un- United  Cross-sec- Prospec-  Ter- Single 10 61 Female Un- Difficulty defaecating MRI None
1997 known  King- tional tive tiary years known  100%
dom EP
Karaus un- Ger- Cross-sec- Prospec-  Ter- Single 17 65 Female Un- Long-standing symptoms DAE EP
2000 known  many tional DTA tive tiary years known  of anorectal obstruction
100%
Kelvin 1999 USA Cross-sec- Prospec- Ter- Single 10 65 Female Un- Symptoms of prolapse MRI None
2000 tional tive tiary years known  and pelvic floor dysfunc-
tion 100% EP
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Table 3. Study and patient characteristics of studies included in meta-analysis (continued)

Liene- Un- Ger- Cross-sec- Prospec-  Ter- Single 44 61 Female Un- Urinary incontinence and MRI Clinical
mann known  many tional DTA tive tiary years known  pelvic organ prolapse evalu-
1997 100% EP ation
and in-
traop-
erative
results
Liene- Un- Ger- Cross-sec- Prospec-  Ter- Single 55 61 Female Un- Isolated or combined MRI Clinical
mann known  many tional DTA tive tiary years known  pelvic floor descent 100% exami-
2000 EP nation
Martel- 2009 Italy Cross-sec- Prospec-  Ter- Single 54 59 Female Un- Symptoms of ODS 100% TPUS None
lucci tional DTA tive tiary years known
2011 EP
Martin 2009 - Spain Cross-sec- Prospec- Ter- Single 40 60 Female Un- Symptoms of ODS 100% MRI None
2017 2012 tional DTA tive tiary years 38/ known
Male 2 EP
Matsuo-  1996-1997USA Cross-sec- Prospec-  Ter- Single 9 59 Female Cau- Chronic constipation MRI EP
ka 2000 tional tive tiary years casian 100%
Mi- 2010 - Ar- Cross-sec- Prospec-  Se- Single 24 57 Female White Symptoms of ODS 100% EDF None
ravalle 2014 genti- tional tive conary years
2016 na EP
Mu- 2006 Brazil Cross-sec- Prospec-  Ter- Single 30 48 Female Un- Symptoms of ODS 100% EDF None
rad-Re- tional DTA tive tiary years known
gadas EP
2008
Mu- 2008 - Brazil Cross-sec- Prospec-  Ter- Single 29 43 Female Un- Symptoms of ODS 100% EDF None
rad-Re- 2009 tional DTA tive tiary years known
gadas EP
2011
Perniola 2005-  Aus- Cross-sec- Prospec-  Ter- Single 37 53 Female Un- Symptoms of ODS 100% TPUS EP
2008 2007 tralia tional DTA tive tiary years known
Pilking- 2008 - United  Cross-sec- Prospec-  Se- Single 42 59 Female Un- Symptomatic pelvic floor MRI None
ton 2012 2009 King- tional DTA tive condary years 38/ known  disorders 100%
dom Male 4 EP
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Table 3. Study and patient characteristics of studies included in meta-analysis (continued)

Pon- 2006 - France  Cross-sec- Retro- Un- Single 50 66 Female Un- Posterior compartment EP Com-
celet 2009 tional DTA spective  known years known  dysfunction 100% posit
2017 MRI refer-
ence
stan-
dard
Regadas 2009 Brazil, Cross-sec- Prospec-  Ter- Multi 86 53 Female Un- Symptoms of ODS 100% EDF None
2011 Venezuelational DTA tive tiary years known
EP
USA
Ron 2012 Israel Cross-sec- Retro- Se- Single 102 Un- Female Cau- Symptoms of ODS 100% TPUS EP
2012 tional DTA spective  condary known 81/ casian
Male
21
Steens- 2005 - The Cross-sec- Prospec-  Ter- Single 75 59 Female Un- Symptoms related to pos-  TPUS EP
ma 2010 2007 Nether- tional DTA tive tiary years known  terior compartment pro-
lands lapse. 100%
Van- Un- Bel- Cross-sec- Prospec-  Ter- Single 35 65 Female Un- Symptoms of pelvic floor MRI EP
beck- known  gium tional tive tiary years known  descent 100%
evoort
1999
Van 2014 - UK Cross-sec- Prospec-  Ter- Single 131 54 Female White WhiteSymptoms of ODS EP Latent
Gruting 2015 tional DTA tive tiary years 7% 100% class
2017 MRI analy-
sis
TPUS
EVUS
Van 2010 - The Cross-sec- Prospec-  Se- Single 45 64 Female Un- Pelvic floor dysfunction MRI EP
lersel 2011 Nether- tional tive condary years 39/ known  of the posterior compart-
2017 lands Male 6 ment
Vitton 2009 - France  Cross-sec- Prospec-  Ter- Single 56 51 Female Un- Dyschezia for > 6 months MRI EP
2011 2010 tional DTA tive tiary years known  100%
DAE
Weemhoff 2007 - The Cross-sec- Prospec-  Ter- Single 50 59 Female Un- Symptoms of faecalincon-  TPUS EP
2013 2008 Nether- tional DTA tive tiary years known  tinence 84% or obstructed
lands defecation 16%
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Table 3. Study and patient characteristics of studies included in meta-analysis (continued)
Zafar 2008 - United  Cross-sec- Retro- Se- Single 16 39 Female Un- Symptoms of ODS 100% MRI None
2012 2011 King- tional DTA spective  condary years 13/ known
dom Male 3 EP
Zafar 2012 - United  Cross-sec- Prospec-  Se- Single 55 59 Female Un- Symptomes of ODS 100% EP None
2017 2015 King- tional DTA tive condary years 53/ known
dom Male 2 MRI
* calculations for EP as reference standard performed as secondary analysis after establishing agreement between two imaging techniques.
Table 4. Imaging characteristics included studies comparing EP and MRI
Study ID Typeofevac- EP-pa- EP - rectal con- EP-evac- Typeof Type MRI scanner MRI - par- MRI-rectal MRI -
uation proc- tient posi- trast uation MRI ticipant contrast evac-
tography tion phase position uation
phase
Dellemare Radiograph- Upright 120 ml of high Yes Dynamic Philips 1.5 Tesla Gyroscan Prone None No
1994 ic defaecogra- density BaSO4 MRI
phy thickened and
BaS0O4 contrast
medium up to ca-
pacity
Faggian Entero-colpo-  Upright 200 cc of barium Yes Supineen-  1.5T closed magnet (mag- Supine 200 ml ultra- Yes
2013 defaecogra- paste tero-mag-  netrom symphony, Siemens sound gel
phy (ECD) neticreso-  Germany)
nance (SE-
MR)
Faucheron Dynamic cys- Upright Semisolid con- Yes Functional 1.5 Tesla superconductive Supine 120 ml of Yes
2014 to-colpo- trast material pelvic MRl unitand a circularly polarised sonographic
proctography of standardised (quadrature) body coil (INTERA; transmission
(DCP) consistency com- Philips Electronics, Koninklijke, gel
posed of bari- the Netherlands)
um suspension
mixed with starch
Fiaschetti  Colpo-cys- Upright 180-240 mlbari-  Yes Magnet- 0.25 T (G-SCAN, Esaote S.p.A., Supine 200 mlof sus-  Yes
2013 to-defaecog- um paste ic reso- Genova, ltaly) and Up- pension me-
raphy (CCD) nance de- right dia mixed
faecogra- with 1 ml
phy (MRD) paramagnetic
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Table 4. Imaging characteristics included studies comparing EP and MRI (continued)

contrast me-
dia

Foti 2013 Convention- Upright 150-200 mlhigh  Yes MRI Closed-configuration supercon-  Supine 150 ml of ul- Yes
al defaecogra- density barium ducting unit with a 1.5-T field trasound gel
phy (CD) enema strength (GESigna HDx 1.5 T, GE
Medical Systems, Milwaukee,
WI, USA)
Gufler Colpo-cys- Upright 80 mL of abarium No Dynamic Superconductive 1.0 T Magne- Supine None No
1999 to-rectogra- suspension MRI tom-Expert scanner (Siemens,
phy (CCR) Erlangen, Germany)
Gufler Colpo-cys- Upright barium suspen- No Dynamic 1.0 T Magnetom- Expert scan- Supine None No
2004 to-proctogra- and sion MRI ner (Siemens, Erlangen, Ger-
phy (CCP) supine many)
Healy Evacuation Upright 120 ml of barium  Yes Dynamic 1.5-T superconducting magnet  Supine Soft rubber No
1997 proctography paste MR imag- system (Signa: General Electric tube 5mmiin
ing Medical Systems, Milwaukee, diameter
D)
Kelvin Dynamic flu- Upright 200 ml of a thick Yes Dynam- 1.5-T superconductive unit Supine 200 ml sono- Yes
2000 oroscopic barium paste icMRcys-  andacircularly polarised graphic trans-
cysto-colpo- to-colpo- (quadrature) body coil (Vision; mission gel
proctography proctogra-  Siemens, Erlangen, Germany)
phy
Liene- Dynamic fluo-  Upright 200 ml of bari- Yes MRI 1.5-T superconductive magnet Supine 200 mlsonog-  Yes
mann roscopy um; Micropaque, unit (Vision, Siemens, Erlangen, raphy gel
1997 Guerbet Germany)
Liene- Dynamiccys-  Upright Barium suspen- Yes MR Colpo- 1.5 Tesla System TM (Vision, Supine Sonography Yes
mann to-procto-gra- sion (approxi- cysto- Siemens Corp., Erlangen, Ger- gel (approxi-
2000 phy mately 200 ml) many) mately 50 ml)
rectogra-
phy
Martin Videode- Upright 200 gr of potato Yes MR de- Siemens Magnetom Sonata Supine 100 gof pota-  Yes
2017 faecography puree flakes, lig- faecogra- closed MRI of 1.5 Tesla (T) to puree
(VD) uid barium sul- phy flakes, 400 g
phate and 700 ml of barium sul-
of water phate, 7 ml of
gadolinium,

and water un-
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Table 4. Imaging characteristics included studies comparing EP and MRI (continued)

til a solution
of 450 ml was
reached
Matsuoka Videoproctog- Upright 50 mlliquid bari-  Yes Dynamic 1T Picker Vista Edge MRI (Pick- Prone 50 ml air No
2000 raphy (VP) um and up to 100 pelvic MRl er, Highland Hights, Ohio, USA)
ml a thick barium (DPMRI)
paste
Pilking- Barium proc- Upright Barium paste Yes MR proc- 1T magnet (Phillips Intera) Supine Ultrasound Yes
ton 2012 tography tography gel
(BaP)
Poncelet X-ray de- Upright 120 ml of bari- Yes MR de- 1.5 T Signa (GE or Phillips) Supine 200 - 250 ml Yes
2017 faecography um sulfate mixed faecogra- of ultrasound
with Smecta® phy gel
Vanbeck-  Dynamic Upright Barium Yes Dynamic 1.5 T system Magnetom Vision,  Supine 100 ml ultra- No
evoort colpo-cys- MRI Siemens Medical Systems, Er- sound gel
1999 to-defaecog- langen, Germany
raphy (CCD)
Van Gruti-  Evacuation Upright 80mlto120 mlof  Yes Dynamic Closed MRI scanner witha 1.5T  Supine 120 ml of ul- Yes
ng 2017 proctogram barium paste MRI magnet (Siemens Avanto) trasound gel
(EP)
Vanlersel Dynamiccon-  Upright 300 ml of bari- Yes Dynam- 1.5-T closed magnet (Intera Supine 200 ml ultra- Yes
2017 ventional (en- um paste (barium ic MR de- rel.2.6.3, Philips, Best, The sonographic
tero-colpo) sulphate, liquid faecog- Netherlands) gel
defaecogra- polibar) and wa- raphy (D-
phy (CD) ter (35% wt/vol) MRI)
Vitton Convention- Upright 300 ml contrast Yes Dynam- 1.5-T superconductive unitand  Supine 100mL of Yes
2011 al defaecogra- icMRIde-  acircularly polarised (quadra- sonographic
phy faecogra- ture) body coil (Intera; Philips transmission
phy Medical Systems, Best, The gel
Netherlands)
Zafar Evacuation Upright Yes, type and Yes Magnet- 1.5 Tesla closed magnet Supine Yes, ultra- Yes
2012 proctography volume not de- ic reso- Siemens Symphony scanner sound gel,
(EP) scribed nance de- volume not
faecogra- described
phy (MRD)
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Table 4. Imaging characteristics included studies comparing EP and MRI (continued)

Zafar Evacuation Upright Thickened bari- Yes Magnet- 1.5 T closed magnet (Siemens, Supine Ultrasound Yes
2017 proctography um paste ic reso- Gel (120 ml)
(EP) nancede-  Germany)
faecogra-
phy (MRD)
Table 5. Imaging characteristics included studies comparing EP and pelvic floor ultrasound
Study ID Type of EP - par- EP - rectal EP-evac- Type of pelvic Type of ul- Type of ultra- Ultra- Ultra- Ultra-
evacuation ticipant contrast uation floor ultra- trasound sound probe sound - sound sound
proctogra- position phase sound scanner partici- - rectal - evac-
phy pant posi- contrast uation
tion phase
Barthet Defaecogra-  Upright Yes,typeand  Yes Dynamic anal PVL-625RT TMHz rigid linear Left-lateral n=28no No
2000 phy volume not endosonogra- Toshiba endoanal probe contrast
described phy (DAE)
n=1550
ml water
Beer- Evacuation Upright 120 ml barium  Yes Dynamic 2D HDI 3000, Curvilinear trans- Left-lateral 50 mlul- Yes
Gabel proctogra- paste transperineal Advanced ducers (C4-7and C trasono-
2004 phy ultrasound Technology  8-12) graphic
Laborato- coupling
ries, USA gel
Beer- Dynamic Upright 150 mL of Yes Dynamic 2D Logiq 9, GE a curvilinear C4- Left-lateral 50 mL of Yesin
Gabel evacuation contrast transperineal Healthcare 7 ora C8-12 trans- ultrasono-  some cas-
2008 proctogra- medium ultrasonogra- UK ducer graphic es
phy (DEP) phy (DTP-US) coupling
gel
Beer- Evacuation Upright 120 ml barium  Yes Dynamic 2D BK medical, curvilinear5-8 Left-lateral 50 mL of No
Gabel proctogra- paste transperineal profocus MHz probe ultrasono-
2015 phy ultrasonogra- graphic
phy (DTP-US) coupling
gel
Brusciano  Defaecogra-  Upright Barium, Yes Dynamic per- BK medical Linear 5- to 8-mHz Supine None No
2007 phy or En- amount not ineal US probe
tero-colpo- described
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Table 5. Imaging characteristics included studies comparing EP and pelvic floor ultrasound (continved)

defaecogra-
phy
Grasso Colpo- Upright 200 mL bari- Yes Introital ultra- Sonoline 6.2-MHz EC9-4 Semi-re- None No
2007 cysto- de- um paste sound Antares probe cumbent
faecography (Siemens position
(CCD) AG, Erlan- (110°sit-
gen, Ger- ting angle)
many)
Halligan Evacuation Upright 120 mlof bari-  Yes Vaginal en- BK Medical Type 1850 rectal Left-lateral None No
1996 proctogra- um paste dosonography endoprobe
phy
Hainsworth Defaecation  Upright Paste (mixture Yes transperineal BK Medical Curved array probe  Supine None No
2016 proctogra- of Baritop®, utrasound (6 MHz)
phy Readybrek®
and warm wa- transvaginal ul- Linear array endo-
ter) trasound scopic probe (12
MHz)
Karaus Defaecogra-  Upright 200 mlof con-  Yes Anorectal en- KontronIn-  Transversal sec- Left-lateral None No
2000 phy trast medium dosonography struments, tor scanner and
(DAE) Al 520008, a sagittal curved
Neufahrn, array scanner (65
Germany MHz ER-BI-T, 7,5
MHz ER-BI-S)
Martelluc- Dynamic Upright 200 ml of Yes Dynamic 2D BK Medical Type 8802, 6 MHz, Supine n=15:ul- No
ci2011 evacuation thick bari- transperineal convex probe trasono-
proctogra- um sulphate ultrasound (DT- graphic
phy (DEP) paste PU) gel
n=39:
None
Miravalle  Defaecogra- Upright 150 mlof bari-  Yes Echodefaecog- BK Medical Type 2050, Left-lateral  Ultra- Yes
2016 phy um paste raphy (EDF) sound gel
endoprobe (120 ml)
Mu- Convention-  Upright 300 mlbarium  Yes Echodefaecog- BK Medical Type 2050, Left-lateral  Ultra- No
rad-Re- al defaecog- paste raphy (EDF) sound gel
gadas raphy (DF) endoprobe (120-180
2008 ml)
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Table 5. Imaging characteristics included studies comparing EP and pelvic floor ultrasound (continved)

Mu- Defaecogra-  Upright 200 ml barium  Yes Dynamic BK Medical Type 2050, Left-lateral ~ Ultra- No
rad-Re- phy paste anorectal ul- sound gel
gadas trasonography endoprobe (120-180
2011 (Dynamic 3- ml)
DAUS)
Perniola Defaecation  Upright BariumorLig- Yes 4D Translabial GE KretzVo- 4D abdominal Supine No No
2008 proctogra- uid Polybar ultrasound luson 730 transducer
phy Plus Expert sys-
tem
followed by
a Liquid Poly-
bar/starch
mixture
Regadas Defaecogra-  Upright Barium paste  Yes Echodefaecog- BK Medical Type 2050, endo- Left-lateral  Ultra- No
2011 phy 150 mL raphy (EDF) probe sound gel
(120-180
ml)
Ron 2012 Evacuation Upright 200 ml barium  Yes Transperineal Hitachi, Hi Small convex Left-lateral  Ultra- Yes
proctogra- paste ultrasound Vision probe sound gel
phy 120 ml
Steensma  Evacuation Upright Liquid bari- Yes 4D Transper- GE KretzVo-  abdominal 4-8 Supine None No
2010 proctogra- um contrast, ineal ultra- luson 730 MHz transducer
phy amount not sound expert sys- with 3D data acqui-
described tem sition
Van Gruti-  Evacuation Upright 80 mlto 120 Yes 2D transper- BK Medical Type 8802, 3.5-6.0 Supine None No
ng 2017 proctogram ml of barium ineal ultra- MHz, focal range
(EP) paste sound 10-135 mm
2D endovaginal Type 8838, 6-12
ultrasound MHz, focal range 3
-60 mm, contact
surface 65 x 5.5 cm
Vitton Convention-  Upright 300 ml barium  Yes Dynamic anal model EUP-  rigid biplane tran- Left-lateral 50 ml wa- No
2011 al defaecog- endosonogra- U533; Hi- srectal probe with ter
raphy phy (DAE) tachi Med- afrequency of 7
ical Sys- MHz
tems, Tokyo,
Japan
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None No

Supine

4- to 8-mHz trans-
abdominal curved
2D transducer

GE Kretz Vo-
luson 730
Expert

2D Transper-
ineal ultra-

EP and pelvic floor ultrasound (continued)
sound

ies comparing
Yes

luded stud
Barium

icsinc

Upright

Evacuation
proctogram

Weembhoff

2013
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Table 6. Rectocele definition and cut-off values used in included studies

Cochrane Database of Systematic Reviews

EP - Ultrasound -

rectocele cut-off

MRI - rectocele
cut-off value

Study ID Rectocele definition

rectocele cut-off

value

value

Barthet 2000

DAE:

Rectocele was identified if the rectal wall bulged in-
to the vaginal lumen

Proctography:

Rectocele was defined as any anterior bulge out-
side the extrapolated line of the anterior rectal wall

Any

N/A

Any

Beer-Gabel
2004;

Beer-Gabel
2008; Beer-
Gabel 2015

A rectocele was defined as any outpouching of the
anterior rectal wall occurring during evacuation or
straining. Rectoceles were assigned to 1 of 2 groups
based on depth. Mid-sized rectoceles were 2 - 4 cm
deep and large rectoceles were defined as deeper
than 4 cm.

=20 mm recto-
cele depth

N/A

=20 mm recto-
cele depth

Brusciano 2007

Transperineal ultrasound:

Rectocele appeared as a semi circumferential ante-
rior hypoechogenic area between the rectum and
the vagina on straining

Proctography:

Rectocele was defined as a bulge of the anterior
rectal wall more than 2 cm in size with or without
entrapping of barium on straining.

=20 mm recto-
cele depth

N/A

Transperineal:

>10 mm depth

Dellemare 1994

The distance between the projection of the anorec-
tal junction and the anterior rectal wall on the
baseline is defined by us as the quantitative size of
the anterior rectocele. Grade 0 = absent, Grade | =
moderate, Grade |l = severe

Any

Any

N/A

Faucheron 2014

Arectocele was diagnosed if the anterior margin of
the rectal wall bulge was more than 3 cm anterior
to a line drawn along the long axis of the anterior
anal canal

>30 mm recto-
cele depth

>30 mm recto-
cele depth

N/A

Fiaschetti 2013

The rectocele, either anterior or posterior, was
evaluated by drawing a line parallel to the anterior
or posterior wall of the anal canal and measuring
the distance between this line and the widest point
of bulging

Any

Any

N/A

Foti 2013

No definition provided. Grade 1: <2 cm depth,
Grade 2: 2 - 4 cm depth, Grade 3: >4 cm depth

=20 mm recto-
cele depth

=20 mm recto-
cele depth

N/A

Grasso 2007

Introital ultrasound:

Rectocele was identified on sagittal scans as a
bulging of the hypoechoic anterior rectal wall, de-
tectable at rest and/or more evident during the
straining manoeuvre

>0 mm depth

N/A

>0 mm depth

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review)
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Table 6. Rectocele definition and cut-off values used in included studies (continued)

Proctography:

Arectocele was defined as a rectal bulge, based on
the maximum depth reached by a line traced at 90
° with respect to a tangential line traced along the

anterior wall of the anal canal

Cochrane Database of Systematic Reviews

Gufler 1999 Outpouching of the rectal wall, usually ventrally =10 mm recto- =10 mm recto- N/A
cele depth cele depth
Gufler 2004
Hainsworth Proctography: =20 mm recto- N/A Transperineal:
2016 cele depth
A bulge of the anterior rectal wall beyond the pro- =20 mm recto-
jected anterior rectal wall cele depth
Transperineal: Transvaginal:
Bulging of the anterior rectal wall during the Valsal- Protrusion of
va manoeuvre the anterior rec-
) tal wall over the
Transvaginal: perineal body
Protrusion of the anterior rectal wall over the per-
ineal body
Healy 1997 A rectocele was defined as an outpouching of the Any Any N/A
anterior rectal wall occurring during evacuation or
straining was identified and, if present, its depth
was measured perpendicular to the expected posi-
tion of the anterior rectal wall.
Kelvin 2000 Arectocele was defined as any rectal protrusion Any Any N/A
anterior to a line extended upward through the
anal canal. Rectoceles were graded as small if they
measured <2 cm in extent, moderate if they mea-
sured from 2 to 4 cm in extent, and large if they
measured 4 cm or more in extent
Lienemann 1997 A bulge of more than 3 cm measured as the dis- >30 mm recto- >30 mm recto- N/A
tance between the extended line of the anterior cele depth cele depth
border of the anal canal and the tip of the rectocele
was interpreted as a rectocele
Martellucci Ultrasound: =10 mm recto- N/A =210 mm recto-
2011 cele depth cele depth

Arectocele was defined as a discontinuity in the
anterior anorectal muscularis, resulting in a herni-
ation of rectal contents into the vagina. Rectocele
depth was measured perpendicular to a line pro-
jected along the expected contour of the anterior
rectal wall

Proctography:

Arectocele was diagnosed when the anterior rectal
and posterior vaginal wall herniated into the lumen
of the vagina. Its depth was assessed by the length
of the segment drawn from this axis to the point of
maximum convexity of the rectocele. A rectocele
was considered small (first degree) if it was <2 cm
in depth, moderate (second degree) if it was 2 - 4

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review)
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Table 6. Rectocele definition and cut-off values used in included studies (continued)

cm in depth and large (third degree) if it was more
than 4 cmin depth

Cochrane Database of Systematic Reviews

Martin 2017 Bulge extending beyond the expected line of the Any Any N/A
anterior rectal wall (grade I: <2 cm, grade Il: 2 - 4
cm, grade lll: >4 cm)
Matsuoka 2000 Protrusion beyond the extrapolated rectal wall =20 mm recto- =20 mm recto- N/A
cele depth cele depth
Murad-Regadas  EDF: >0 mm depth N/A >0 mm depth
2008; Displacement of the lower rectal wall and bulging
into the vaginal lumen at the point of maximal
Murad-Regadas  straining.
2011
Proctography:
Regadas 2011 Anorectocele was defined as any outpouching of
the anterior upper anal canal and rectal wall occur-
ring during straining
Perniola 2008 Rectocele was defined as a discontinuity in thean- >0 mm depth N/A >10 mm depth
terior anorectal muscularis, resulting in a hernia-
tion of rectal contents into the vagina
Pilkington 2012  Rectocele size was measured as the maximum Any Any N/A
length from an extended anterior wall of the anal
canal
Poncelet 2017 Rectocele was considered present when the ante- >25mm >25mm N/A
rior bulge of the rectal wall was larger than 25 mm
and further considered as grade 1 when between
25 and 50 mm and grade 2 if larger than 50 mm
Steensma 2010 Ultrasound: >0 mm depth N/A 210 mm recto-

Rectocele was defined as a defect in the rectovagi-
nal septum. This was seen as a sharp discontinuity
in the ventral contour of the anorectal muscularis,
which resulted in a herniation

Procography:

Rectocele was defined as a herniation of the ante-
rior rectal wall into the lumen of the vagina. Recto-
cele depth was measured perpendicular to a line
projected along the expected contour of the anteri-
or rectal wall

cele depth

Vanbeckevoort
1999

Rectocele was defined as an outpouching of the
anterior wall more than 3 cm during straining down

>30 mm recto-
cele depth

>30 mm recto-
cele depth

N/A

Van Gruting
2017

Arectocele is a bulging of the anterior rectal wall
into the vagina. Its depth was measured as the
maximum depth perpendicular to the expected
contour of the anterior rectal wall

=20 mm recto-
cele depth

=20 mm recto-
cele depth

210 mm recto-
cele depth

Van lersel 2017

Arectocele was defined as a protrusion during
evacuation or during maximal straining of the rec-
tal wall of more than 20 mm anterior to a longitudi-
nal line parallel to the axis of the anal canal

=20 mm recto-
cele depth

=20 mm recto-
cele depth

N/A

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review)
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Table 6. Rectocele definition and cut-off values used in included studies (continued)

Vitton 2011

A rectocele was diagnosed if the ventral rectal wall
bulged by more than 2 cm into the vaginal lumen
during straining to defaecate.

=20 mm recto-
cele depth

=20 mm recto-
cele depth

=20 mm recto-
cele depth

Weemhoff 2013

Rectocele was defined as bulging of the anterior
rectal wall into the vagina. The maximum depth of
the bulging rectocele was measured perpendicu-
lar to the expected contour of the anterior rectal
wall. Grade 1 was a rectocele with a depth below 2
cm. Grade 2 rectocele had a depth between 2 and
4 cm. In a grade 3 rectocele, the depth of the bulge
exceeded 4 cm

=20 mm recto-
cele depth

N/A

=20 mm recto-
cele depth

Zafar 2017

Arectocele was defined as a protrusion of the ante-
rior rectal wall into the lumen of the vagina. These
were categorised according to size (small (<2 cm),
medium (2 - 4 cm) and large (> 4 cm)) and whether
or not they retained contrast

>20 mm recto-
cele depth

>20 mm recto-
cele depth

N/A

N/A =not applicable

Table 7. Enterocele definitions and cut-off value used in included studies

Study ID Enterocele definition EP - Enterocele MRI - Enterocele Ultrasound - En-
cut-off value cut-off value terocele cut-off
Beer-Gabel Enteroceles were readily identified as small bowel Acul-de-sacher-  N/A A cul-de-sac her-
2004; loops visible in the region of the rectovaginal sep- nia was present nia was present
tum. Peritoneoceles were defined as an enlarged when there was when there was
Beer-Gabel rectovaginal septum without visible small-bowel prolapse of the prolapse of the
2008; loops being present posterior vagi- posterior vagi-
nal wall (or of nal wall (or of
Beer-Gabel 2015 the vaginal vault) the vaginal vault)
during straining during straining
Brusciano 2007 Transperineal Ultrasound: Bowel loops de- N/A Bowel loops
scendingin an between the
Enterocele appeared as an oval hypoechogenic enlarged rec- anorectum and
area (intestinal fluid) surrounded by an hyper- to-vaginal space the vagina
echogenic layer (intestinal wall) between the
anorectum and the vagina, which was more evi-
dent on straining
Proctography:
Enterocele/sigmoidocele was defined as a bowel
loop descending in an enlarged recto-vaginal space
Faggian 2013 Enterocele is a descent of the small bowel loops, Small bowel Small bowel N/A
the peritoneal fat or the sigmoid colon into the rec-  loops, the peri- loops, the peri-
togenital space above the superior portion of the toneal fat or the toneal fat or the
vaginal dome sigmoid colon in-  sigmoid colon in-
to the rectogeni-  to the rectogeni-
tal space tal space
Faucheron 2014  Enlargement of the rectovaginal septum indicates Enlargement of Small bowel N/A

descent of small bowel, sigmoid or great omentum
between the rectum and the vagina

the recto-vaginal
septum

loops below PCL

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review)
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Table 7. Enterocele definitions and cut-off value used in included studies (continued)

Fiaschetti 2013 Enterocele was defined as small bowel loops below  Bowel loops>10 Bowel loops>10 N/A
the PCL mm below the mm below the
PCL PCL
Foti 2013 No definition provided. Grade 1: <3 cm, Grade 2: 3-  Small bowel or Small bowel or N/A
6 cm, Grade 3: > 6 cm below PCL recto-sigmoid recto-sigmoid
below PCL below PCL
Gufler 1999Gu- Descending of bowel loops below the PCL Small bowel Small bowel N/A
fler 2004 loops below PCL  loops below PCL
Hainsworth Proctography: The descent of N/A Transperineal:
2016 contrast-filled
The descent of contrast-filled small bowel loops small bowel most distal part
onto the rectum to touch the rectal wall loops onto the at least into the
T ineal: rectum to touch uppert_hird of
ransperineat: the rectal wall the vagina
The descent of bowel to fill the rectovaginal space. Transvaginal:
Itis graded according to the extent of descent
(grade | - most distal part descended into the upper Presence of bow-
third of the vagina; grade Il - middle third or grade el between the
Il - the lower third) rectum and vagi-
nal wall
Transvaginal:
Presence of bowel between the rectum and vaginal
wall.
Halligan 1996 Ultrasound: Displacementof  N/A Rectum ob-
vaginal marker scured by bow-
A diagnosis of enterocele was made if the rectum during evacua- el loops during
became obscured by bowel loops during straining  tjon straining
Proctography:
A diagnosis of enterocele was made if the vaginal
marker was displaced away from the anterior rectal
wall during evacuation
Kelvin 2000 An enterocele or sigmoidocele was defined as de- Descent of the Descent of the N/A
scent of the small bowel or sigmoid colon below small bowel or small bowel or
the pubococcygeal line. Enteroceles or sigmoido- sigmoid colon sigmoid colon
celes were graded as small if they extended less below the PCL below PCL
than 3 cm below the pubococcygeal line, moderate
if they extended from 3 to 6 cm below this line, and
large if they extended 6 cm or more below this line.
A peritoneocele was defined as herniation of the
peritoneal cul-de-sac with or without contained
small bowel or sigmoid colon, and was measured
in the same manner as enterocele and sigmoido-
cele
Lienemann 1997  Proctography: Enlarged space Widening of the N/A
between the rectovaginal
An enlarged space between the vagina and the an- vagina and the space or deepen-
terior wall of the rectum anterior wall of ing of the pouch
MRl the rectum of Douglas below
PCL
Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 209
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Table 7. Enterocele definitions and cut-off value used in included studies (continued)

Widening of the rectovaginal space or deepening of
the pouch of Douglas with or without small bowel
loops beyond the reference line (PCL)

Lienemann 2000 MR/

A descent of parts of the peritoneum below the
pubococcygeal reference line was diagnosed as be-
ing an enterocele.

Proctography:

An increase in the distance between the delineat-
ed vagina and rectum during straining compared
to relaxation.This expansion should extend below
the pubococcygeal reference line and show a sagit-
tal diameter of more than2 cm

Small bowel be-
low PCL

>2 cm width of
the rectovaginal
space below the
PCL

N/A

Martellucci Ultrasound:

2011
Enterocele was diagnosed by the descent of in-

tra-abdominal contents on Valsalva manoeuvre.
It was defined as Grade 1 when the most distal
part descended into the upper third of the vagina,
Grade 2 when the distal part descended into the
middle third and Grade 3 when the distal part de-
scended into the lower third

Proctography:

An enterocele was diagnosed when the con-
trast-filled small bowel loops descend between the
rectum and vagina

Small bowel
loops descend-
ing between the
rectum and vagi-
na

N/A

Intra-abdominal
contents into at
least the upper
third of the vagi-
na

Martin 2017 MRI:

Pelvic herniation during defaecation formed by

an abnormally deep Douglas pouch contained by
the small bowel, sigmoid colon or peritoneal fluid /
mesenteric fat

Proctography:

Small bowel or sigmoid filling an abnormal peri-
toneal space in the pelvic floor

Small bowel or
sigmoid colon
which descend
into an abnormal
peritoneal cavity
during defaeca-
tion

Pelvic herniation
during defaeca-
tion formed by
an abnormally
deep Douglas
pouch

N/A

Murad-Regadas  EDF: Small bowel or N/A Small bowel be-
2011; sigmoid below low the pubo-

Enterocele was recognised when the small bowel the ischiococ- coccygeal line
Regadas 2011 was positioned below the pubococcygeal line cygeal line

Defaecography:

Enterocele and sigmoidocele were diagnosed as

herniations of the peritoneum (containing the

small bowel or sigmoid colon) into the pelvis. Ex-

tension of the loop of the small bowel or sigmoid

below the ischiococcygeal line was considered sig-

nificant
Pilkington 2012  Descent of small bowel to perineum or below pro- Any Any N/A

jected peritoneal reflection
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Poncelet 2017 Grade 1 reaches the upper part of the vagina, grade  Upper partofthe  Upper partofthe N/A
2 in case of involvement of the lower part of the vagina vagina
vagina up to the vulva, and grade 3 in case of exter-
nalisation
Steensma 2010 Enterocele was described as a herniation of small Herniation of N/A Abdominal con-

bowel or rectosigmoid into the vagina. Grade 1
Most distal part descending into upper ¥ of the
vagina. Grade 2 Most distal part descending into
middle V5 of the vagina. Grade 3 Most distal part de-
scending into lower 1 5 of the vagina

small bowel or
rectosigmoid in-
to the vagina

tents developed
anterior to the
anorectal junc-
tion and extend-
ed into the vagi-
na

Vanbeckevoort
1999

Enterocele was diagnosed when bowel loops or
peritoneal fat were interposed between the upper
vagina and adjacent rectum, or when bowel loops
prolapsed below the pubococcygeal line

Bowel loops or
peritoneal fat be-
low PCL

Bowel loops or
peritoneal fat be-
low PCL

N/A

Van Gruting
2017

An enterocele is the descent of small bowel loops
or rectosigmoid between the rectum and vagina on
Valsalva manoeuvre

Small bowel or
rectosigmoid be-
low PCL

Small bowel or
rectosigmoid be-
low PCL

Transperineal ul-
trasound:

Small bowel or
rectosigmoid vis-
ible below the
superior inferi-
or border of the
symphysis pubis
on Valsalva

Endovaginal ul-
trasound:

Small bowel
loops or sigmoid
colon visible in
the region of the
rectovaginal sep-
tum

Van lersel 2017

Small bowel in the recto-vaginal septum extending
below the PCL

Small bowel be-
low PCL

Small bowel be-
low PCL

N/A

Vitton 2011

An enterocele was defined as an internal herniation
of the peritoneal sac into the rectovaginal space
below the pubococcygeal line

Peritoneal sac
thein the recto-
vaginal space be-
low the PCL

Small bowel be-
low the PCL

Peritoneal sacin
the rectovaginal
space

Weembhoff 2013

Enterocele was defined ad a herniation of the peri-
toneal cavity with abdominal contents between
the rectum and vagina. Grade 1 enterocele extend-
ed into the upper half of the vagina. Grade 2 ente-
rocele reached the perineum, and grade 3 entero-
cele protruded out of the vagina

Abdominal con-
tent between
rectum and vagi-
na

N/A

Abdominal con-
tent between
rectum and vagi-
na

N/A =not applicable; PCL = Pubococcygeal line

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review)
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

211



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Table 8. Intussusception definition and cut-off value used in included studies

Cochrane Database of Systematic Reviews

Study ID Intussusception definition EP - Intussus- MRI - Intussus- Ultrasound - In-
ception cut-off ception cut-off tussusception
value value cut-off value

Barthet 2000 Rectal intussusception was defined as a circumfer-  Full thickness N/A Full thickness

ential descent of the entire thickness of the rectal circumferential circumferential
wall without passing through the anal canal descent of rectal descent of rectal
wall wall

Beer-Gabel Intussusception was defined as folding of the rec- Any N/A Any

2004; Beer- tum into either the rectum (recto-rectal) or in con-

Gabel 2015 tact with the anus (recto-anal) or penetrating to

the anal canal (intra-anal)

Brusciano 2007 Transperineal ultrasound: Circumferential N/A Circumferential

or semilunar or semilunar
Recto-rectal and recto-anal intussusception are de-
tectable as a hyperechoic mass, i.e. the prolapsed
rectal mucosa, during forcible straining commenc-
ing at the level of puborectalis sling, or just above,
and possibly surrounded by 1 or 2 hypoechoic rings
represented by the intussuscepted muscularis pro-
pria of the rectum
Proctography:
Recto-rectal and rectoanal (i.e. internal mucosal
prolapse) intussusception was defined as intralu-
minal folding at the level of the rectum and/or in
the anal canal, respectively

Faucheron 2014  Not described Any Any N/A

Fiaschetti 2013  Invagination of the rectal wall Full thicknessor  Full thicknessor ~ N/A
mucosal only mucosal only

Foti 2013 Intussusception is defined as internal intra-rectal Intra-rectal orin-  Intra-rectalorin-  N/A

prolapse if the invagination is limited to the rectum  tra-anal invagi- tra-anal invagi-
or asinternal intra-anal prolapse if the apex enters  nation nation
the anal canal and remains inside it during strain-
ing. External rectal prolapse is invagination of the
rectal wall through the anal canal
Grasso 2007 Introital ultrasound: Any N/A Any
Intussusception was diagnosed on sagittal scans if
there was an infolding of the hypoechoic anterior
and posterior rectal walls during straining
Proctography:
Intussusception is an internal prolapse and may be
intrarectal or intra-anal
Hainsworth Proctography: Grades Il and N/A Grade lll - IV: in-
2016 IV, recto-anal folding reached
Intussusception was graded according to the Ox- (pathological) beyond the in-
ford Radiological Classification (Grades | and I, ferior edge of
recto-rectal (normal); Grades lll and 1V, recto-anal puborectalis
(pathological); Grade V, rectal prolapse) but stopped be-
Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 212
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Table 8. Intussusception definition and cut-off value used in included studies (continued)

Transvaginal:

Grade | - II: infolding rectal wall ceased prior to the
inferior edge of the puborectalis; Grade Ill - IV: in-
folding reached beyond the inferior edge of pub-
orectalis but stopped before the perineal body;
Grade V: infolding rectal wall protruded beyond the
perineal body

fore the perineal
body

Martellucci
2011

Ultrasound:

Intussusception and rectal prolapse were diag-
nosed if there was an infolding of the hypoechoic
anterior or posterior rectal wall during straining. It
was classified as recto-rectal, ano-rectal and exter-
nal

Proctogram:

An intussusception was defined as a circumferen-
tial intraluminal folding of the rectal wall above
the anal canal(recto-rectal prolapse), involving
the anal canal (rectoanal prolapse) or coming out
through the anal verge (external rectal prolapse).

Circumferen-
tial intralumi-
nal folding of the
rectal wall

N/A

Anterior or pos-
terior infolding

Martin 2017

MRI:

Descending full-thickness invagination of the rectal
wall insufficient in descent to appear beyond the
anal verge as an external rectal prolapse

Proctography:

Rectum showing a funnel-shaped depression with-
in the anal canal during push

Funnel-shaped
depression with-
in the anal canal
during push

Full-thickness in-
vagination of the
rectal wall

N/A

Matsuoka 2000

Circumferential infolding during evacuation or
pushing

Circumferential
infolding

Circumferential
infolding

N/A

Murad-Regadas
2008;

Murad-Regadas
2011,

Regadas 2011

EDF:

Intussusception was clearly identified on echode-
faecography by observing the rectal wall layers
protruding through the rectal lumen

Defaecography:

Intussusception was defined as invagination of the
rectal wall occurring during straining but not pass-
ing through the anal canal.

Any

N/A

Any

Perniola 2008

Full-thickness invagination of the rectal wall into

Full-thickness in-

N/A

Full-thickness in-

the anal canal vagination vagination
Pilkington 2012  Full-thickness circumferential invagination of the Full-thickness Full-thickness N/A
rectal wall into the rectum or anal canal. circumferential circumferential
invagination invagination
Poncelet 2017 Rectal prolapse was categorised intrarectal (grade ~ Any Any N/A
1), rectoanal (grade 2) or external (grade 3)
Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 213
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Table 8. Intussusception definition and cut-off value used in included studies (continued)

Steensma 2010

Intussusception was defined as an infolding of the
rectal wall into the rectum or anus. When an exter-
nal component was present, it was called complete
rectal prolapse. Grade 1 Most distal part remains
completely intrarectal. Grade 2 Most distal part de-
scending into anal canal

Intra-rectal orin-
tra-anal infolding

N/A

Intra-rectal orin-
tra-anal infolding

Van Gruting
2017

An intussusception is an intraluminal folding of the
rectal wall. An intussusception was defined as a full
thickness circumferential infolding that either ex-
tended in to the rectum (grade 1), anal canal (grade
2) or externally (grade 3).

Full thickness
circumferential
infolding of the
rectal wall dur-
ing straining

Full thickness
circumferential
infolding of the
rectal wall dur-
ing straining

Full thickness
circumferential
infolding of the
rectal wall dur-
ing straining

Van lersel 2017

As a circumferential rectal wall invagination or in-
folding descending toward the anal canal

Circumferential
invagination

circumferential
invagination

N/A

Vitton 2011 Rectal intussusception was defined as a circumfer-  Full-thickness Mucosal or full Mucosal or full
ential descent of the entire thickness of the rectal ) ) thickness thickness
wall without passing through the anal canal circumferential

infolding

Weemhoff 2013  Intussusception was defined as invagination of the  Present N/A Present
proximal rectal wall during defaecation

Zafar 2017 Rectal intussusception was defined as circumfer- Circumfirential Circumfirential N/A
ential descent of the entire thickness of the rectal descent (full- descent (full-
wall or mucosa, which might extend into the anal thickness or mu-  thickness or mu-
canal but not through the anal verge cosa) cosa)

N/A =not applicable
Table 9. Anismus definition and cut-off value used in included studies
Study ID Animus definition EP - Anismus MRI - Anismus Ultrasound -

cut-off value

cut-off value

Anismus cut-off
value

Brusciano 2007

Transperineal ultrasound:

The relaxation of the puborectalis muscle was de-
fined as the difference (A) in millimetres between
the distance of the inner edge of the puborectalis
muscle posteriorly and the probe at rest (R) and on
straining (S) [A =R-S]

Proctography:

Anismus was defined as either a lack of shortening
and widening of the anal canal on straining, due to

lack of puborectalis muscle relaxation, or to a para-

doxical contraction of the muscle itself, detectable
as indentation over the anorectal channel, mimic-
king an endoluminal defect shown by the barium
paste

Lack of shorten-

ing and widening
of the anal canal

on straining

N/A

If Awas<1mm

Foti 2013

In the case of spastic pelvic floor syndrome (anis-
mus, pelvic floor dyssynergia), during evacuation,
the ARA tends to become more acute rather than

ARA more acute
during straining

ARA more acute
during straining

N/A
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Table 9. Anismus definition and cut-off value used in included studies (continued)

obtuse, which indicates a failed release of the pub-
orectal muscle

Grasso 2007 Ultrasound: Inability to evac-  N/A Straining/rest ra-
uate % of the tios1
Dyssynergia was defined as a failure to open the contrast medium
ARA during straining; we considered the puborec- within 30 sec-
talis muscle dyssynergic when the straining/rest onds
ratio, calculated on the ARA, was < 1, as the ARA is
normally higher during straining than it is during
squeezing
Proctography:
Impaired evacuation during proctography is high-
ly specific for the diagnosis of anismus; we defined
impaired evacuation as the inability to evacuate %4
of the contrast medium within 30 seconds
Healy 1997 The anorectal angle, defined as the angle formed ARA more acute ARA more acute N/A
by the longitudinal axis of the anal canal and the during straining during straining
posterior border of the rectal wall, was measured
at rest and during evacuation or maximal straining
Hainsworth Proctography: Failure to relax N/A Failure to relax
2016 or a paradoxical or a paradoxical
Failure to relax or a paradoxical increase in the increase in the increase in the
anorectal angle during attempted evacuation ARA On evacua- ARA on bearing
. . tion down
Transperineal/transvaginal:
Failure to relax or a paradoxical increase in the
anorectal angle on bearing down
Martellucci Ultrasound: ARA failed to N/A ARA failed to
2011 open during open during
The ARA was measured at the intersection of a line straining straining
forming the longitudinal axis of the anal canal with
that of the posterior border of the rectal wall. The
puborectalis muscle was considered dyssynergic
when the ARA failed to open during straining
Proctogram:
Paradoxical puborectal muscle contraction was di-
agnosed as a persistent or exaggerated indentation
of the puborectalis sling posteriorly at the anorec-
tal junction without widening of the anorectal an-
gle (ARA). The ARA was measured at the intersec-
tion of the axis of the anal canal and rectal ampulla
Martin 2017 MRI Lack of opening  Thickening of N/A
of the anorectal the puborectal-
Thickening of the puborectalis muscle during pro- angleduringde-  is muscle during
longed evacuation of rectal contrast faecation evacuation
EP
The anorectal angle (ARA) unchanged during de-
faecation in comparison with the angle at rest
Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 215
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Table 9. Anismus definition and cut-off value used in included studies (continued)

Murad-Regadas
2008;

Murad-Regadas
2011;

Regadas 2011

The muscles failed to relax or contracted during
defaecation. The anorectal angle sizes were com-
pared between the resting and straining positions
to determine the occurrence of normal relaxation
or paradoxical contraction

The angle de-
creased by a
minimum of 1
degree at Valsal-
va

N/A

The angle de-
creased by a
minimum of 1
degree at Valsal-
va

Pilkington 2012  No emptying or evidence of puborectalis spasm No rectal con- No rectal con- N/A
trast evacuated trast evacuated
or persistent pu-  or persistent pu-
borectalis spasm  borectalis spasm
Poncelet 2017 Anismus referred to the failure to relax the anal Failure to relax Failure to relax N/A
sphincter or puborectalis muscle during defae- the puborectalis  the puborectalis
cation, possibly due to dyssynergia of the anal muscle muscle
sphincter or too narrow an anorectal angle
Van Gruting Anismus is a paradoxical pelvic floor contraction Paradoxical con-  Paradoxical con-  Paradoxical con-
2017 during attempts to evacuate. Anismus was present  traction of the traction of the traction of the

if a paradoxic contraction of the puborectalis mus-
cle during straining was visualised or as a persis-

puborectalis
muscle during

puborectalis
muscle during

puborectalis
muscle during

tent impression of the puborectalis muscle on the straining straining straining
posterior rectal wall
N/A =not applicable; ARA = Anorectal angle
Table 10. Pelvic floor descent definition and cut-off value used in included studies
Study ID Pelvic floor descent definition EP - Pelvic floor  MRI - Pelvic Ultrasound -
descent cut-off  floor descent Pelvic floor de-
value cut-off value scent cut-off
value
Barthet 2000 DAE: Anorectal angle> N/A Not described
2 cm below PCL
The descent of the puborectal muscle correspond- 3t rest or>3 cm
ed to the distance between its initial position and below PCL on
its position at the end of the straining effort straining
Defaecography:
Pelvic floor descent was estimated by comparing
the level of the anorectal junction at rest and dur-
ing straining
Dellemare 1994  The anorectal junction was defined as the intersec-  The anorectal The anorectal N/A
tion point of the central axis of the anal canal and junction be- junction below
the line along the posterior wall of the distal rec- low tuber is- baseline (cra-
tum chiadicum nial side symph-
ysis and distal
sacrum)
Fiaschetti 2013 Pelvic floor descent was measured by drawing a Mlinewas>2cm Mlinewas>2cm N/A

line perpendicular to the PCL from the posterior
border of the H line. Abnormal descent occurred
when the length of the M line was>2 cm

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review)
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Table 10. Pelvic floor descent definition and cut-off value used in included studies (continued)

Foti 2013 The anorectal junction descends > 5 cm below the ARJ>5cm be- ARJ >5cm be- N/A
PCL during straining or defaecation low PCL during low PCL during
straining straining
Martellucci Pelvic floor descent was defined as descent of the ARJ movement=  N/A ARJ movement =
2011 anorectal junction during straining by > 3.5 cm 3.5 cm between 3.5 cm between
from its resting position at the inferior plane of the  rest and Valsalva rest and Valsalva
ischial tuberosities
Martin 2017 Distance between the anal margin and the sacro- Difference of = Anorectal junc- N/A

pubic line with a 90 ° angle

3.5 cm between
the anorec-

tion >30 mm be-
low the PCL at

tal junction at Valsalva
straining and at
rest
Murad-Regadas  Ultrasound: >3 cm difference  N/A PR movement =

2011

Pelvic floor descent was quantified by measuring
the distance between the position of the proximal
border of the PR at rest and the point to which it
had been displaced by maximum straining (PR de-
scent)

Defaecography:

Pelvid floor descent was considered a difference of
>3 cmin the position of the anal canal between re-
laxation and straining

of anal canal po-
sition between
relaxation and
straining

2.5 cm between
rest and Valsalva

Vanbeckevoort
1999

The diagnosis of descent of the rectum was based
on measurement of the vertical distance between
the pubococcygeal line and the anorectal junction

>2.5cm below
the PCL

>2.5cm below
the PCL

N/A

Van Gruting
2017

Pelvic floor descent is the abnormal descent of the
pelvic floor and is assessed by measuring the posi-
tion of the anorectal junction (ARJ) below the PCL
at rest and during straining

ARJ >30 mm be-
low the PCL at
Valsalva

ARJ >30 mm be-
low the PCL at
Valsalva

N/A

Van lersel 2017

The distance of the line perpendicular to the PCL
to the cranial side of the anal canal (ARJ descent)
during maximal straining or evacuation was mea-
sured in millimetres. An ARJ which descended by >
30 mm on straining signified excessive descent

ARJ >30 mm be-
low the PCL at
Valsalva

ARJ >30 mm be-
low the PCL at
Valsalva

N/A

Vitton 2011

Fluoroscopy:

Pelvic floor descent was determined by measuring
the level of the anorectal junction at rest and dur-
ing straining and was defined as either descent of
the anorectal angle to more than 2 cm below the
pubococcygeal line at rest or descent to more than
3 cm below the pubococcygeal line on straining

MRI

Pelvic floor descent was defined as the descent of
the anorectal junction to below the pubococcygeal
line

DAE:

ARJ >3 cm below
PCL on straining

ARJ below PCL

>2 cm descent
puborectalis
muscle on strain-

ing
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Table 10. Pelvic floor descent definition and cut-off value used in included studies (continued)
Pelvic floor descent was diagnosed when the dis-
tance between the initial and final positions of the
descent of the puborectalis muscle was>2 cm

N/A =not applicable; ARJ = Anorectal junction; PCL = Pubococcygeal line

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 218
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Table 11. Main analysis: DTA characteristics for diagnosis of the five target conditions
Target Imaging  Num- Preva- Most used Diagnostic Sensitivity  Specificity PPV NPV LR+ LR-
condi- ber of lence cut-off
tion studies (%) Odds Ratio  (95% Crl) (95% Crl) (95% Crl) (95% Crl) (95% Crl) (95% Crl)
. (%)
Lpaanr:sl;:l (95% (95% Crl)
Crl)
Recto- EP 34(1737) 58.9 >0cm 143.7 0.98 0.78 0.86 0.96 437 0.03
cele (51.3- (44%)
67.8) (40.0 to (0.94 to (0.63 to (0.76 to (0.88 to (2.66 to (0.01to
>2cm 694.5) 0.99) 0.90) 0.95) 0.99) 10.00) 0.08)
(35%)
MRI 19 (659) >0cm 160.4 0.94 0.90 0.93 0.92 9.63 0.06
(37%)
(35.0to (0.86 to (0.78 to (0.85 to (0.77 to (4.29to (0.02to
>2cm 952.3) 0.98) 0.97) 0.98) 0.98) 36.51) 0.16)
(32%)
TPUS 11 (988) >1cm 66.5 0.88 0.89 0.92 0.84 8.03 0.13
(46%)
(17.8 to (0.75to (0.81to (0.85to (0.66 to (4.37to0 (0.04 to
>2cm 322.0) 0.97) 0.96) 0.97) 0.95) 21.48) 0.29)
(46%)
EVUS 2 (454) >0cm 76 0.69 0.76 0.81 0.63 2.91 0.41
(50%)
(2.2t038.1)  (0.52to (0.54 to (0.67 to (0.47 to (1.47 to (0.16 to
>1lcm 0.89) 0.93) 0.93) 0.82) 9.49) 0.69)
(50%)
DAE 2(99) >0cm 23.8 0.75 0.88 0.90 0.70 6.38 0.29
(50%)
(3.7to (0.54 to (0.62 to (0.71to (0.52 to (1.88to (0.10to
>2cm 266.1) 0.92) 0.98) 0.99) 0.89) 49.44) 0.57)
(50%)
EDF 4 (169) >0cm 231.3 0.96 0.89 0.93 0.94 8.68 0.04
(100%)
(21.5t0 (0.87 to (0.60to (0.76 to (0.80to (2.33to (0.01to
3691.7) 0.99) 0.99) 0.99) 0.99) 75.52) 0.16)
Entero- EP 31(2233) 24.1 >0 cm be- 295.9 0.91 0.96 0.89 0.97 20.25.8 0.09
cele low PCL
(19.6 - (32%) (105.1to (0.83to (0.93 to (0.80to (0.94 to (13.7to0 (0.03 to
28.7) 1520.3) 0.97) 0.99) 0.97) 0.99) 81.6) 0.17)
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Table 11. Main analysis: DTA characteristics for diagnosis of the five target conditions (continueq)

RV space
(35%)
MRI 17 (1222) >0cm be- 726.8 0.85 0.99 0.97 0.95 110.0 0.16
low PCL
(65%) (129.6 to (0.72to (0.96 to (0.87to (0.91to (22.6to (0.06 to
5768.0) 0.94) 1.00) 1.00) 0.98) 670.1) 0.28)
TPUS 10 (976) RV septum 346.7 0.84 0.98 0.94 0.95 52.2 0.17
(50%)
(60.7 to (0.63 to (0.95to (0.83 to (0.89to (16.0to (0.04 to
3900.2) 0.96) 1.00) 0.99) 0.99) 340.5) 0.37)
EVUS 3(471) RV septum 69.0 0.68 0.97 0.87 0.90 21.5 0.34
(100%)
(9.6 to (0.51to (0.80 to (0.53 to (0.85 to (3.6t0 89.1) (0.09 to
460.2) 0.91) 0.99) 0.97) 0.97) 0.51)
DAE 2(70) RV space 94.4 0.74 0.97 0.88 0.92 23.2 0.27
(50%)
(7.4to (0.52to (0.75to (0.48 to (0.85to (2.9to (0.06 to
1294.5) 0.94) 1.00) 0.98) 0.98) 187.2) 0.51)
EDF 3(139) Ischio- 102.0 0.71 0.97 0.90 0.91 27.0 0.30
cochial line
(66%) (13.3to (0.51to (0.87 to (0.62to (0.85to (5.3to0 (0.04 to
1544.2) 0.96) 1.00) 0.98) 0.99) 174.4) 0.51)
Intus- EP 27(1613) 44.1 Any (70%) 94.1 0.89 0.92 0.89 0.91 10.8 0.12
suscep-
tion (34.7 - Full (30% (33.1to (0.79to (0.86 to (0.80to (0.82 to (6.2t031.0)  (0.04to
52.6) 433.3) 0.96) 0.97) 0.97) 0.97) 0.23)
MRI 12 (536) Any (58%) 48.1 0.61 0.97 0.94 0.76 18.7 0.41
Full (42%) (10.8 to (0.51to (0.88 to (0.77 to (0.66 to (5.1to (0.23to
387.5) 0.78) 1.00) 0.99) 0.87) 131.6) 0.52)
TPUS 10 (664) Any (80%) 87.3 0.75 0.96 0.94 0.83 20.8 0.26
Full (20%) (20.1to (0.54 to (0.91to (0.84 to (0.69 to (7.8t0 88.1) (0.07 to
624.6) 0.93) 0.99) 0.99) 0.95) 0.49)
EVUS 2 (454) Full (100%)  23.7 0.63 0.93 0.87 0.76 8.7 0.40
(2.2t050.7)
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Table 11. Main analysis: DTA characteristics for diagnosis of the five target conditions (continueq)

(4.1to (0.51to (0.72to (0.62 to (0.65to (0.14 to
197.2) 0.88) 0.99) 0.98) 0.91) 0.57)
DAE 2 (99) Full (100%) 22.8 0.61 0.93 0.87 0.75 8.7 0.43
(2.9to (0.50 to (0.65to (0.57 to (0.63to (1.8t064.8)  (0.12to
264.6) 0.89) 0.99) 0.98) 0.92) 0.64)
EDF 4 (169) Any (100%) 108.5 0.89 0.92 0.90 0.92 11.4 0.12
(12.7to (0.65 to (0.72to (0.69 to (0.75to (3.1t079.2) (0.02 to
1772.6) 0.98) 0.99) 0.99) 0.99) 0.39)
Anismus EP 15 (985) 24.8 ARA (53%) 132.5 0.80 0.97 0.89 0.94 25.17 0.20
(18.6 - Paradox (44.5to0 (0.63 to (0.94 to (0.80 to (0.87 to (13.79to (0.07 to
31.6) (33%) 583.5) 0.94) 0.99) 0.96) 0.98) 64.76) 0.38)
MRI 7(287) ARA (29%) 139.4 0.86 0.96 0.87 0.95 19.59 0.15
Paradox (25.7to (0.60 to (0.89to (0.69 to (0.86 to (7.58 to (0.02to
(71%) 1508.5) 0.98) 0.99) 0.96) 0.99) 61.01) 0.42)
TPUS 5(651) ARA (20%) 123.5 0.92 0.91 0.77 0.97 10.38 0.09
Paradox (24.0to (0.72to (0.83to (0.61to (0.9t00.99) (5.24 to (0.02to
(40%) 741.9) 0.98) 0.97) 0.91) 26.91) 0.30)
EVUS 2 (454) ARA (50%) 52.6 0.84 0.90 0.74 0.95 8.72 0.18
Paradox (5.8to (0.59 to (0.63to (0.40to (0.86 to (2.12to (0.04 to
(50%) 384.4) 0.96) 0.98) 0.92) 0.99) 34.70) 0.49)
DAE 0(0) N/A N/A N/A N/A N/A N/A N/A N/A
EDF 4 (169) ARA (100%) 95.9 0.87 0.93 0.80 0.96 121 0.14
(13.8to0 (0.72to (0.74 to (0.49to (0.90 to (3.24to (0.04 to
1105.1) 0.96) 0.99) 0.97) 0.99) 94.67) 0.32)
Pelvic EP 10 (476) 66.9 >3cmARJ 207.9 0.98 0.83 0.92 0.94 5.83 0.03
floor de- below PCL
scent (55.0 - (50%) (34.2to (0.93 to (0.59to (0.79 to (0.79to (2.34 to (0.01t0 0.1)
78.1) 2119.6) 1.00) 0.96) 0.98) 0.99) 25.77)
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Table 11. Main analysis: DTA characteristics for diagnosis of the five target conditions (continueq)

MRI 7 (350)
TPUS 1(54)
EVUS 0(0)
DAE 2(99)
EDF 1(29)

>3 cmARJ 59.2 0.94 0.79 0.90 0.86 4.46 0.08

below PCL

(43%) (11.3to (0.81to (0.54 to (0.76 to (0.61to (2.00to (0.02 to
684.6) 0.98) 0.97) 0.99) 0.97) 28.23) 0.24)

>3.5cmdiff  140.3 0.88 0.95 0.97 0.78 17.19 0.14

ARJ rest-Val-

salva (100%) (5.8t0 (0.55to (0.62 to (0.80 to (0.46 to (2.12to (0.01to
3770.6) 0.99) 1.00) 1.00) 0.97) 179.03) 0.50)

N/A N/A N/A N/A N/A N/A N/A N/A

>2cmPR 41.0 0.93 0.74 0.88 0.84 35 0.1

movement

(50%) (4.3t0 (0.64 to (0.54 to (0.75to (0.47 to (1.85to0 (0.01t0 0.5)
492.5) 0.99) 0.93) 0.97) 0.98) 13.54)

>2.5cmPR 2.7 0.85 0.93 0.96 0.74 10.96 0.17

movement

(50%) (4.7to (0.55 to (0.60to (0.79 to (0.43to (1.99 to (0.02 to
1858.7) 0.98) 0.99) 1.00) 0.96) 110.4) 0.53)

For abbreviations and overview of all used cut-off values see Table 6; Table 7; Table 8; Table 9; Table 10.
Numbers provided are median (95% Crl) unless otherwise stated; Crl = credibility Interval; PPV = Positive predictive value; NPV = Negative predictive value; LR+ = Likelihood ratio

positive; LR- = Likelihood ratio negative

Table 12. Main analysis: Probability that index test is equal or better than EP

Target condi- Index test Pooled sensitivity Pooled specificity
tion
Estimate (%) (95% Crl) Difference vs EP (%) Probability Estimate (%) (95% Crl) Difference vs EP Probability
(%)
Rectocele EP 97.5(93.7 t0 99.3) N/A N/A 77.8 (63.5 10 90.2) N/A N/A
MRI 94.3 (85.9 to0 98.4) -3.1(-11.8t02.2) 0.127 90.3 (78.5t0 97.4) 12.2 (-4.5t0 28.6) 0.924
TPUS 88.4 (74.8 10 96.6) -8.9 (-22.7t0-0.1) 0.024 89.1 (80.8 t0 95.9) 11.2 (-3.7t0 26.9) 0.929
EVUS 69.0 (51.5 to 88.8) -28.3 (-45.9t0 -8.4) 0.001 76.5 (53.5t092.9) -1.4(-27.4t021.1) 0.454
DAE 74.6 (53.8t0 91.6) -22.6 (-43.6 to -5.4) 0.002 88.5 (61.6 to 98.5) 10.1(-17.3t0 28.3) 0.786
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Table 12. Main analysis: Probability that index test is equal or better than EP (continued)

EDF 96.4 (86.8 t0 99.4) -1.1(-10.8t0 3.6) 0.329 89.0 (59.7 to 98.7) 10.3(-19.8t029.4)  0.804
Enterocele EP 91.2 (83.2t0 97.1) N/A N/A 96.5 (93.4 to 98.9) N/A N/A
MRI 84.5 (71.8 t0 94.0) -6.6 (-20.5t0 5.9) 0.152 99.2 (96.3 t0 99.9) 2.6 (-1.2t05.9) 0.931
TPUS 83.6 (63.1 t0 96.0) -7.5(-28.5t0 7.0) 0.180 98.4 (95.1 t0 99.8) 1.8(-2.2t05.2) 0.842
EVUS 67.7(51.2t0 91.4) -23.2(-41.8t0 1.4) 0.035 96.9 (80.2 t0 99.2) 0.2 (-16.2to 4.4) 0.527
DAE 74.5 (52.4 to 94.3) -16.6 (-39.5t0 4.4) 0.079 96.8 (75.2 t0 99.6) 0.1(-21.1t0 4.7) 0.518
EDF 70.9 (51.2 to 95.9) -20.2 (-41.2t0 6.1) 0.092 97.4 (86.9 to 99.6) 0.8 (-9.9t0 4.7) 0.618
Intussuscep- EP 88.8 (78.8t0 96.3) N/A N/A 91.8 (85.9t097.2) N/A N/A
tion
MRI 60.6 (50.8 to 78.1) -27.8(-41.1t0-8.3) 0.003 96.7 (88.1 t0 99.5) 4.5(-4.9to0 11.5) 0.865
TPUS 75.0 (53.6 t0 92.8) -13.6 (-36.2 10 6.5) 0.104 96.4 (90.9 to 99.1) 4.4(-2.9t0 11.1) 0.891
EVUS 63.2 (51.1to 87.5) -25.1(-40.4t0-0.7)  0.022 92.6 (71.5 to 98.7) 0.6 (-20.4 10 9.3) 0.546
DAE 61.4 (50.5t0 89.2) -26.7 (-42.0t0 1.7) 0.035 92.7 (64.6 t0 99.0) 0.6(-27.9t010.1)  0.539
EDF 89.3 (65.1t098.5) 0.4 (-24.4 t0 14.6) 0.517 92.4 (71.9t0 98.9) 0.3(-19.9t09.7) 0.518
Anismus EP 80.4 (63.11093.7) N/A N/A 96.8 (94.4 10 98.8) N/A N/A
MRI 85.9 (60.4 to 98.2) 4.7 (-20.3 t0 25.7) 0.656 95.8 (89.4 to 98.6) -1.1(-7.6t02.7) 0.291
TPUS 91.9 (72.1t0 98.3) 10.7 (-10.5 t0 29.4) 0.864 91.3 (83.1t0 96.7) -55(-13.8t00.2)  0.030
EVUS 84.5(59.1t096.2) 3.7(-23.9t0 25.3) 0.617 90.5 (63.0 to 97.6) -6.4(-34.1to 1.1) 0.061
DAE N/A N/A N/A N/A N/A N/A
EDF 87.3(71.6t0 96.2) 6.5 (-13.2 t0 26.2) 0.751 92.9 (73.8t0 99.1) -3.9(-23.1t02.9) 0.195
PFD EP 97.5 (92.6 t0 99.5) N/A N/A 83.3 (58.7 t0 96.2) N/A N/A
MRI 93.8 (81.4 to 98.4) -3.6(-15.8t02.8) 0.127 79.2 (53.7 t0 96.7) -3.3(-33.8t026.2) 0.416
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Table 12. Main analysis: Probability that index test is equal or better than EP (continued)

TPUS 87.5 (55.4 t0 98.7) -9.8 (2.4 to -42.0) 0.094 95.1 (61.8 t0 99.5) 10 (36 to -22.5) 0.809
EVUS N/A N/A N/A N/A N/A N/A

DAE 92.9 (64.4 t0 99.1) -4.4(-32.9t03) 0.162 74.2 (53.6 t0 93.4) -8.1(-33.4t020t0)  0.282
EDF 84.5 (55.0 to 98.3) -12.7 (-42.5 0 1.6) 0.058 92.6 (60.0 t0 99.3) 7.9(-253t034.5)  0.748

Probability of < 0.400 means estimated test accuracy of index test is not equal or higher than EP

Probability of > 0.400 means estimated test accuracy of index test is equal or higher than EP

Table 13. Heterogeneity analysis: TPUS with and without rectal contrast

Target condi- Rectal Contrast Yes Rectal Contrast No Probability
tion
Rectal contrast better than
no rectal contrast
# Studies Sensitivity (95% Specificity (95% # Studies Sensitivity (95% Specificity (95% Sensitivity Specificity
Crl) Crl) Crl) Crl)
(# partici- (# partici-
pants) pants)
Rectocele 3(240) 0.92 (0.69 to 0.99) 0.87 (0.69 t0 0.97) 7 (694) 0.81(0.58 to 0.95) 0.88 (0.73 t0 0.96) 0.821 0.451
Enterocele 4(302) 0.90 (0.71 to 0.99) 0.95 (0.86 to 0.99) 5 (620) 0.67 (0.51 to 0.90) 0.99 (0.92 to 1.00) 0.936 0.128
Intussuscep- 3 (240) 0.90 (0.69 to 0.98) 0.90 (0.68 to 0.99) 6 (370) 0.61 (0.51 to 0.86) 0.96 (0.89 to 0.99) 0.967 0.189
tion
Anismus 1(102) N/A N/A 3 (495) N/A N/A N/A N/A
Pelvic floorde- 0(0) N/A N/A 0(0) N/A N/A N/A N/A

scent

Probability of < 0.400 means estimated test accuracy of rectal contrast is not equal or higher than no rectal contrast
Probability of > 0.400 means estimated test accuracy of rectal contrast is equal or higher than no rectal contrast

N/A = not analysable
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Table 14. Heterogeneity analysis: MRI with and without evacuation phase

Targetcon-  Evacuation Phase Yes Evacuation Phase No Probability
dition
Evacuation phase better
than no evacuation phase
# Studies Sensitivity (95% Specificity (95% # Studies Sensitivity (95% Specificity (95% Sensitivity Specificity
Crl) Crl) Crl) Crl)
(# partici- (# partici-
pants) pants)
Rectocele 13 (572) 0.94 (0.87 to 0.98) 0.84 (0.67 to 0.95) 7(104) 0.65 (0.51 to 0.89) 0.95 (0.84 to 1.00) 0.991 0.072
Enterocele 13 (1159) 0.87 (0.74 to 0.95) 0.99 (0.94 to 1.00) 5 (80) 0.62 (0.51 to 0.88) 0.97 (0.88 to 1.00) 0.954 0.759
Intussus- 11 (527) 0.63(0.51t00.81) 0.96 (0.86 to 1.00) 2 (26) 0.59 (0.50 to 0.86) 0.93(0.62 t0 0.99) 0.594 0.669
ception
Anismus 6 (277) 0.84 (0.58 to 0.99) 0.96 (0.89 to 0.99) 2(27) 0.89 (0.57 to 0.99) 0.93 (0.66 to 0.99) 0.391 0.677
Pelvic floor 6(315) N/A N/A 2 (52) N/A N/A N/A N/A
descent
Probability of < 0.400 means estimated test accuracy of evacuation phase is not equal or higher than no evacuation phase
Probability of > 0.400 means estimated test accuracy of evacuation phase is equal or higher than no evacuation phase
N/A=not analysable
Table 15. Heterogeneity analysis: Cut-off values
Target Imaging  Cut-offA Cut-off B Probability
condi- tech-
tion nique Cut-off B better than
cut-offA
Cut-off # Stud- Sensitivity Specificity Cut-off # Stud- Sensitivity Specificity Sensi- Speci-
value ies (# (95% Crl) (95% Crl) value ies (95% Crl) (95% Crl) tivity ficity
partici-
pants) (# par-
tici-
pants)
Recto- EP >0cm 19 (737) 0.99 (0.98 to 0.55(0.50 to =2cm 27(1410) 0.97(0.91to 0.89(0.78 to 0.034 1.000
cele depth 1.00) 0.67) depth 0.99) 0.96)
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Table 15. Heterogeneity analysis: Cut-off values (continued)

MRI 10(313)  0.98 (0.92 to 0.66 (0.51 to 14(575)  0.93(0.83 to 0.94 (0.85 to 0.092 0.995
1.00) 0.86) 0.98) 0.99)
TPUS 7 (418) 0.83 (0.59 to 0.69 (0.51 to 7(742) 0.91 (0.74 to 0.91(0.79 to 0.806 0.956
0.95) 0.90) 0.99) 0.97)
Entero- EP >0cm 15(502)  0.90 (0.74 to 0.96 (0.91 to Recto- 15(1624)  0.90 (0.79 to 0.95 (0.91 to 0.505 0.300
cele below 0.98) 0.99) vaginal 0.97) 0.98)
- PCL Space/
MRI 12 (473) 0.84 (0.69 to 0.99 (0.94 to septum 3(702) 0.93(0.71to 0.98 (0.76 to 0.801 0.392
0.94) 1.00) 0.99) 1.00)
TPUS 0 (0) N/A N/A 5 (344) N/A N/A N/A N/A
Intus- EP Any 21(1052) 0.93(0.82to 0.90 Full 12(692) 0.83(0.81to 0.87 0.128 0.374
suscep- 0.99) thick- 0.98)
tion (0.81t0 0.97) ness cir- (0.65 t0 0.98)
— cumfer-
MRI 8 (402) 0.58 (0.50 to 0.92 (0.77 to ential 5 (256) 0.70 (0.52 to 0.92 (0.75 to 0.803 0.526
0.76) 0.98) 0.91) 0.99)
TPUS 9 (634) 0.88 (0.60 to 0.95 (0.88 to 2 (161) 0.61(0.50 to 0.95 (0.63 to 0.071 0.503
0.98) 0.99) 0.89) 1.00)
Anismus EP Paradox- 8 (554) 0.55 (0.50 to 0.96 (0.89 to ARA 8(288) 0.85 (0.70 to 0.98 (0.94 to 0.988 0.875
ical con- 0.75) 0.99) more 0.97) 1.00)
—  ftraction acute
MRI 4(222) 0.70 (0.52 to 0.95 (0.83 to 3(65) 0.91 (0.62 to 0.96 (0.80 to 0.858 0.569
0.95) 0.99) 0.99) 0.99)
TPUS 2 (454) N/A N/A 1(54) N/A N/A N/A N/A
Pelvic EP >0cm 6 (309) N/A N/A Differ- 3(121) N/A N/A N/A N/A
floorde- — below ence ARJ
scent MRI PCL 6 (301) N/A N/A restto 0 (0) N/A N/A N/A N/A
valsalva

PCL = pubococcygeal line

ARA = Anorectal angle

ARJ = Anorectal juction

Probability of < 0.400 means estimated test accuracy of cutto off B is not equal or higher than cut-off A
Probability of > 0.400 means estimated test accuracy of cut-off B is equal or higher than cut-off A
N/A=not analysable
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Table 16. Sensitivity analysis 1: DTA characteristics excluding studies with high risk of bias

Target Imaging Number Preva- Diagnostic Sensitivity  Specificity PPV (95% NPV (95% LR+ (95% Crl) LR- (95%
condition of studies  lence (%) odds ratio (95% Crl) (95% Crl) Crl) Crl) Crl)
(partici- (95% Crl)
Rectocele EP 24 (1482) 59.7 126.8 0.97 0.80 0.88 0.95 4,72 0.04
(50.8 to (37.8t0580.7)  (0.92to (0.68 to 0.89) (0.78 to (0.85to (3.01 t0 9.08) (0.01to
68.9) 0.99) 0.95) 0.99) 0.10)
MRI 12 (504) 95.4 0.93 0.88 0.92 0.89 7.38 0.08
(16.5t0638.7)  (0.78t0 (0.72 t0 0.97) (0.82to (0.67 to (3.22t029.98)  (0.02to
0.98) 0.98) 0.97) 0.26)
TPUS 10 (947) 89.7 0.91 0.90 0.93 0.87 8.93 0.11
(23.7t0494.7)  (0.80to (0.80 t0 0.97) (0.86 to (0.7t00.96)  (4.461t026.36)  (0.03to
0.97) 0.98) 0.23)
EVUS 2 (454) 8.1 0.70 0.77 0.82 0.63 2.99 0.40
(2.2t036.9) (0.52 to (0.54 t0 0.93) (0.66 to (0.46 to (1.48 t0 9.52) (0.16 to
0.88) 0.94) 0.82) 0.69)
DAE 2(99) 25.6 0.74 0.90 0.91 0.69 7.05 0.30
(3.9t0261.8) (0.54 to (0.63 t0 0.99) (0.73to (0.51to (1.96t049.47)  (0.10to
0.91) 0.99) 0.88) 0.56)
EDF 2 (110) 56.6 0.93 0.81 0.88 0.88 4.69 0.09
(54t01223.3)  (0.68to (0.52 to 0.98) (0.71to (0.59 to (1.85t050.56)  (0.02to
0.99) 0.99) 0.98) 0.43)
Entero- EP 22 (1996) 21.4 349.1 0.94 0.96 0.86 0.98 22.14 0.07
cele
(17.4to0 (115.9t01632)  (0.86to (0.93 to 0.99) (0.75to (0.96 to 1) (12.88t062.12)  (0.02to
25.9) 0.98) 0.95) 0.15)
MRI 11 (1056) 398.9 0.73 0.99 0.97 0.93 105.22 0.27
(88.6 t0 2341) (0.97 to 1.00)
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Table 16. Sensitivity analysis 1: DTA characteristics excluding studies with high risk of bias (continued)

(0.61to (0.87to (0.89 to (26.37 to (0.15to

0.86) 0.99) 0.97) 538.34) 0.40)

TPUS 9 (935) 277.2 0.86 0.98 0.91 0.96 36.6 0.15
(49.7t02338.1)  (0.66to (0.93 to 1.00) (0.76 to (0.91to (12.27to (0.03to

0.97) 0.98) 0.99) 165.17) 0.35)

EVUS 3(471) 65.2 0.68 0.97 0.85 0.92 20.32 0.34
(9.2 t0 462.3) (0.51to0 (0.80 t0 0.99) (0.49 to (0.87to (3.65t084.86)  (0.09to

0.92) 0.96) 0.98) 0.51)

DAE 1 (56) 41.3 0.66 0.95 0.79 0.91 13.64 0.37
(2.9t0 581.2) (0.51 to (0.62 to 1.00) (0.32to (0.85 to (1.75t0 134.88)  (0.11to

0.90) 0.97) 0.97) 0.62)

EDF 2(110) 87.0 0.69 0.97 0.87 0.92 24.89 0.33
(7.4 to 1365.9) (0.51to (0.79 to 1.00) (0.46 to (0.86to (3.23t0169.12)  (0.05to

0.95) 0.98) 0.99) 0.52)

Intussus- EP 22 (1462) 45.5 101.2 0.91 0.91 0.89 0.92 9.67 0.10

ception

(36.2to (33.4t0494.8)  (0.81to (0.85 to 0.96) (0.8t00.96)  (0.83to0 (5.91t025.26)  (0.03to

54.2) 0.97) 0.98) 0.21)

MRI 10 (485) 58.5 0.62 0.97 0.95 0.75 21.87 0.40
(10.4t0481.5)  (0.51to (0.88 to 1.00) (0.78 to (0.65to (4.91t0157.37) (0.20to

0.81) 0.99) 0.87) 0.52)

TPUS 9 (632) 85.9 0.73 0.97 0.95 0.81 224 0.28
(19.7t0630.4)  (0.52to0 (0.91 t0 0.99) (0.85to (0.67to (7.99t099.89)  (0.08to

0.92) 0.99) 0.94) 0.50)

EVUS 2 (454) 23.1 0.64 0.93 0.88 0.75 8.63 0.40
(4.6 t0 190.5) (051t00.86)  (0.73t0 0.99) (0.65 to (0.64t00.9)  (2.34t049.9) (0.15 to

0.98) 0.56)

DAE 2(99) 22.3 0.62 0.93 0.87 0.75 8.48 0.42

(2.9 to 254.6) (0.64 t0 0.99) (1.75t0 60.53)
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Table 16. Sensitivity analysis 1: DTA characteristics excluding studies with high risk of bias (continued)

(0.51to (0.58 to (0.62to (0.12to
0.89) 0.98) 0.91) 0.64)
EDF 2(110) 93.5 0.91 0.90 0.88 0.92 8.56 0.10
(7.6t01533.7)  (0.66to (0.62 t0 0. 99) (0.64 to (0.73 to (2.24t059.03)  (0.01to
0.99) 0.98) 0.99) 0.42)
Anismus EP 9 (825) 24.8 48.9 0.63 0.97 0.86 0.89 18.03 0.38
(17.4to (202t0173.9)  (0.52to (0.93 0 0.97) (0.72 to (0.81to (9.09 to 45.1) (0.18 to
33.9) 0.83) 0.94) 0.96) 0.50)
MRI 4(227) 70.6 0.76 0.96 0.85 0.92 16.98 0.26
(11.9 to 801) (0.53to (0.84 t0 0.99) (0.58 to (0.83to (4.63t063.48)  (0.04to
0.96) 0.96) 0.99) 0.50)
TPUS 4(610) 98.5 0.90 0.91 0.77 0.97 10.07 0.11
(16.5to 691) (0.64 to (0.81t00.97) (0.56 to (0.87 to (4.47 to 27.65) (0.02 to
0.98) 0.91) 0.99) 0.40)
EVUS 2 (454) 60.0 0.86 0.91 0.75 0.95 9.21 0.16
(6.0 to 449.5) (0.60 to (0.63 t0 0.98) (04100.93)  (0.85to0 (2.13t035.21)  (0.04to
0.97) 0.99) 0.48)
DAE 0 (0) N/A N/A N/A N/A N/A N/A N/A
EDF 2(110) 52.2 0.84 0.90 0.74 0.94 8.51 0.18
(5.2 t0 767.3) (0.59 to (0.60 t0 0.99) (0.38 to (0.84to (2.02t0 78.44)  (0.04to
0.96) 0.96) 0.99) 0.49)
Pelvic EP 7 (374) 71.0 114.5 0.96 0.81 0.92 0.90 5 0.05
floor de-
scent (58.2 to (20.5t0895.3)  (0.91to (0.54 t0 0.96) (0.8t100.99)  (0.72to (2.09t022.31)  (0.01to
82.4) 0.99) 0.97) 0.13)
MRI 5(277) 159.0 0.94 0.91 0.96 0.86 9.92 0.07
(15.5t02325.6) (0.73to (0.63 t0 0.99) (0.83t0 1) (0.5t00.97)  (2.53t091.6) (0.02 to
0.99) 0.31)
TPUS 1(54) 115.3 0.87 0.95 0.97 0.74 15.49 0.15
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Table 16. Sensitivity analysis 1: DTA characteristics excluding studies with high risk of bias (continued)

(5.4t03162.5)  (0.55t0 (0.62 to 0.99) (0.83t0 1) (04t00.97) (2.08t0138.5)  (0.02to
0.99) 0.50)
EVUS 0(0) N/A N/A N/A N/A N/A
DAE 2(99) 0.92 0.75 0.90 3.6 0.11
(3.9 t0 508.4) (0.64to (0.54 t0 0.95) (0.77to (04t00.97) (1.81t016.95)  (0.01to
0.99) 0.98) 0.51)
EDF 0(0) N/A N/A N/A N/A N/A
Table 17. Sensitivity analysis 1: Probability that index test is equal or better than EP
Target condi- Index test Pooled sensitivity Pooled specificity
tion
Estimate (%) (95% Crl) Difference vs EP (%) Probability Estimate (%) (95% Crl) Difference vs EP Probability
(%)
Rectocele EP 96.9 (91.8 t0 99.2) N/A N/A 79.5 (67.9 to 89.4) N/A N/A
MRI 92.8 (78.1 to 98.0) -4 (-18.6t0 3.1) 0.137 87.6 (72.410 96.9) 7.9 (-9.6 t0 22.9) 0.826
TPUS 90.5 (79.7 to 97.4) -6.2(-17.2t02) 0.075 89.9 (80.3 t0 96.5) 10.3 (-3.2t0 23.3) 0.936
EVUS 69.6 (51.8 to 88.3) -27 (-45.2t0 -7.7) 0.001 77.0 (53.7t0 93.1) -2.6(-27.3t017.4)  0.413
DAE 73.9(53.6t0 91.3) -22.7(-43.1t0-4.8)  0.003 89.6 (63.3 t0 98.5) 9.6 (~17 to 24.5) 0.810
EDF 92.7 (67.7 10 98.7) -4 (-29t0 3.5) 0.175 80.7 (52.4 0 98.2) 1.2 (-29.1t023.2) 0.528
Enterocele EP 93.5 (86 t0 98.2) N/A N/A 95.8 (92.8 t0 98.5) N/A N/A
MRI 73.3(60.5 to 85.5) -20 (-33.5t0 -5.9) 0.003 99.3(97.2 10 99.9) 3.4(0.2t0 6.6) 0.982
TPUS 85.8 (65.6 t0 97.0) -7.5(-28.1t05.6) 0.158 97.7(93.4 0 99.5) 1.8 (-3.1t05.5) 0.798
EVUS 68.0 (51.2 t0 91.6) -24.9 (-43.3to-1) 0.019 96.7 (80.2 t0 99.2) 0.6 (-15.5t0 5.1) 0.573
DAE 65.6 (50.8 t0 90.1) -27.5(-44.1t0-2.2)  0.014 95.2 (62 to 99.5) -0.7(-33.7t0 5.1) 0.440
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Table 17. Sensitivity analysis 1: Probability that index test is equal or better than EP (continued)

EDF 68.8 (51.1t0 95.3) -24.2 (-43.4 10 2.6) 0.051 97.2 (79.3 t0 99.6) 1.1(-16.6t05.5) 0.645
Intussuscep- EP 90.8 (81.2t097.2) N/A N/A 90.6 (84.9 to 96.4) N/A N/A
tion
MRI 61.5(50.7 to 80.7) -28.8 (-42.7t0-8.1) 0.003 97.1(87.7 t0 99.6) 6.1(-4.3t012.7) 0.904
TPUS 73.0 (52.4t0 91.9) -17.5(-39.2to0 3.4) 0.057 96.8 (91.4 t0 99.3) 5.9(-1.6t012.2) 0.947
EVUS 63.6 (51.3 t0 86.2) -26.8(-41.5t0-2.7)  0.014 92.6 (72.7t0 98.7) 1.7 (-18.3 t0 10.6) 0.628
DAE 61.8 (50.5t0 89.2) -28.2 (-43.410 0.1) 0.025 92.6 (63.8 to 98.9) 1.5(-27.2t0 11) 0.581
EDF 91.1 (65.7 to 98.8) 0.1(-25.6t0 13) 0.503 89.6 (62.0 to 98.5) -1.4(-28.8t09.7)  0.429
Anismus EP 63.0 (51.6 t0 83.2) N/A N/A 96.5(93.2t0 98.6) N/A N/A
MRI 75.5 (52.7 t0 96.3) 11.2(-15.1t0 35.2) 0.787 95.6 (84.4 t0 98.8) -0.9(-11.8t0 3.8) 0.365
TPUS 90.3 (63.8 t0 98.2) 25.3 (-3.5 to 42) 0.960 91.3 (80.6 to 96.8) -5.1(-159t01.2)  0.057
EVUS 85.5 (59.5 to 96.6) 21.3(-8.9t0 39.1) 0.924 90.9 (62.5 to 97.6) -5.6(-33.7t01.9)  0.092
DAE N/A N/A N/A N/A N/A N/A
EDF 84.0(58.9t0 96.3) 19.3(-8.6t0 38.1) 0.923 90.3 (60.4 to 98.9) -6 (-35.9103.2) 0.161
PFD EP 96.3 (90.9 to 98.9) N/A N/A 80.8 (54.2 10 95.7) N/A N/A
MRI 94.2 (72.7 t0 98.7) -2.1(-22.9t0 4.5) 0.273 90.8 (63.4 t0 99.0) 9.2(-20.6t037.7)  0.768
TPUS 86.8 (55.1 to 98.6) -9.3(-40.6 t0 3.7) 0.135 94.6 (61.5 to 99.4) 11.7(-20.1t040.3)  0.817
EVUS N/A N/A N/A N/A N/A N/A
DAE 92.0 (64.1t099.1) -4.1(-31.8t04.5) 0.229 75.1(53.5t094.7) -4.6 (-33.1t0 25.8) 0.388
EDF N/A N/A N/A N/A N/A N/A

Probability of < 0.400 means estimated test accuracy of index test is not equal or higher than EP
Probability of > 0.400 means estimated test accuracy of index test is equal or higher than EP
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Table 18. Sensitivity analysis 2: DTA characteristics in women with ODS only

Target Imaging Number Preva- Diagnostic Sensitivity Specificity PPV (95% NPV (95% LR+ (95% Crl)  LR- (95%
condition of studies lence 0dds Ratio (95% Crl) (95% Crl) Crl) Crl) Crl)
(partici- (%)(95% (95% Crl)
pants) Cl)
Rectocele EP 22(901) 60.7 146.4 0.97 0.82 0.89 0.94 5.32 0.04
(46.9 to (25.8to (0.91 to 0.99) (0.62 to 0.94) (0.72to (0.83 to (2.48t016.53)  (0.01to
73.1) 1075.6) 0.97) 0.99) 0.12)
MRI 11 (432) 47.3 0.89 0.84 0.90 0.83 5.62 0.13
(6.2 t0 398.9) (0.66 to 0.98) (0.66 to 0.96) (0.77to (0.52 to (2.33t022.31)  (0.03to
0.97) 0.97) 0.43)
TPUS 7(379) 22.5 0.79 0.85 0.89 0.73 5.19 0.24
(4.9 to0 156.8) (0.56 to 0.95) (0.73t0 0.94) (0.78 to (0.46 to (2.52t013.8) (0.06 to
0.96) 0.94) 0.54)
EVUS 1(131) 125 0.60 0.89 0.89 0.60 5.31 0.46
(210 103.7) (0.50 to 0.88) (0.57 t0 0.97) (0.67 to (0.41to (1.42t025.01) (0.14to
0.98) 0.83) 0.73)
DAE 2(99) 24.2 0.73 0.90 0.92 0.68 6.92 0.31
(3.7t0289.2) (0.53 t0 0.91) (0.63 t0 0.99) (0.71to (0.46 to (1.88t053.43)  (0.10to
0.99) 0.89) 0.57)
EDF 4 (169) 210.4 0.96 0.89 0.93 0.93 8.69 0.05
(19.3to (0.85 to 0.99) (0.60 to 0.99) (0.76 to (0.75to (2.37t069.64)  (0.01to
3225.7) 0.99) 0.99) 0.18)
Entero- EP 18 (787) 25.1 356.7 0.90 0.98 0.92 0.97 35.61 0.11
cele
(19.6to (109.4 to (0.81 to 0.96) (0.94 to 0.99) (0.83to (0.93to (15.95 to (0.04 to
30.8) 1971.8) 0.98) 0.99) 142.4) 0.19)
MRI 7 (342) 119.8 0.78 0.97 0.90 0.93 26.86 0.23
(32to 616) (0.60 to 0.90) (0.92t0 0.99) (0.75to (0.87to (9.78 t0 106.2) (0.1t00.41)
0.97) 0.97)
TPUS 7 (410) 197.3 0.81 0.98 0.92 0.94 35.22 0.20
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Table 18. Sensitivity analysis 2: DTA characteristics in women with ODS only (continued)

(3210 1920.8) (0.59 t0 0.95) (0.92 to 1.00) 0.74 t0 0.99) (0.87to (9.24 to (0.05to

0.99) 204.39) 0.42)

EVUS 2 (148) 54.7 0.77 0.94 0.81 0.92 12.55 0.25
(5.7 to 506.5) (0.54 t0 0.95) (0.68 t0 0.99) (0.43to (0.84 to (2.36t061.18)  (0.05to

0.96) 0.98) 0.52)

DAE 2 (70) 94.1 0.74 0.97 0.89 0.92 23.09 0.27
(7.3t01399.1) (0.53t0 0.94) (0.76 to 1.00) (0.49to (0.84to (2.9 t0 200.08) (0.06 to

0.99) 0.98) 0.51)

EDF 3(139) 96.5 0.68 0.98 0.90 0.90 28.42 0.33
(12.9to (0.51 t0 0.94) (0.88 to 1.00) (0.63 to (0.84 to (5.31to (0.06 to

1286.5) 0.98) 0.98) 171.28) 0.51)

Intussus- EP 20 (876) 41.3 86.7 0.88 0.92 0.88 0.91 10.84 0.14

ception

(31.2to (27.6t0490.6)  (0.77t0 0.96) (0.85t0 0.98) (0.76 to (0.82 to (5.78t038.71)  (0.04to

50.8) 0.97) 0.98) 0.25)

MRI 9 (408) 42.9 0.58 0.97 0.93 0.77 17.45 0.44
(9.4 t0 328) (0.50 t0 0.78) (0.88 to 1.00) (0.74 to (0.67 to (4.67to (0.23to

0.99) 0.88) 118.76) 0.53)

TPUS 7(378) 61.5 0.75 0.95 0.91 0.85 14.75 0.26
(13.8t0477.7)  (0.53100.94) (0.88 to 0.99) (0.78 to (0.71to (5.85t0 59.7) (0.07 to

0.98) 0.96) 0.50)

EVUS 1(131) 22.2 0.68 0.90 0.83 0.80 7.05 0.37
(2.7 to 296) (0.51 t0 0.95) (0.59 t0 0.99) (0.52to (0.65 to (1.64t046.02)  (0.06to

0.97) 0.96) 0.64)

DAE 2(99) 22.3 0.62 0.93 0.86 0.78 8.55 0.43
(2.8 t0 289.9) (0.50 to 0.90) (0.63t0 0.99) (0.53 to (0.65to (1.71t0 65.82) (0.11to

0.98) 0.93) 0.64)

EDF 4 (169) 105.6 0.89 0.92 0.89 0.92 11.23 0.12

(0.64 t0 0.99) (0.72 t0 0.99) (2.97t091.05)  (0.02t00.4)
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Table 18. Sensitivity analysis 2: DTA characteristics in women with ODS only (continued)

(11.7to (0.65 to (0.76 to
2018.7) 0.99) 0.99)
Anismus EP 12 (522) 21.7 290.6 0.90 0.97 0.88 0.97 27.44 0.1
(15.2to (64.3t0 2641) (0.73t0 0.99) (0.93t0 0.99) (0.76 to (0.91to (13.16 to (0.02to
29.4) 0.96) 1.00) 91.43) 0.28)
MRI 6 (249) 162.4 0.88 0.96 0.84 0.97 19.21 0.13
(24.5t0 (0.60 t0 0.99) (0.89 t0 0.98) (0.65 to (0.88 to (7.58t055.55)  (0.01to
1913.5) 0.95) 1.00) 0.42)
TPUS 3(226) 85.3 0.86 0.93 0.77 0.96 12.44 0.16
(12.4t0657.2)  (0.58t00.97) (0.81t0 0.98) (0.51to0 (0.87 to (4.18t035.76)  (0.03to
0.92) 0.99) 0.46)
EVUS 1(131) 27.4 0.85 0.83 0.57 0.95 4.86 0.19
(3.1t0 457.7) (0.53t0 0.99) (0.56 t0 0.95) (0.30to (0.85to (1.73 to 15.53) (0.02 to 0.6)
0.83) 1.00)
DAE 0(0) N/A N/A N/A N/A N/A N/A N/A
EDF 4 (169) 66.5 0.88 0.90 0.70 0.96 8.43 0.14
(10.8 to 642.9) (0.73t0 0.97) (0.68t0 0.98) (0.39to (0.91to (2.63 t0 52.65) (0.04 to
0.94) 0.99) 0.33)
Pelvic EP 7 (359) 53.5 167.6 0.96 0.88 0.90 0.95 7.6 0.05
floor de-
scent (40 to (20.4 to (0.86 to 0.99) (0.63 10 0.98) (0.70to (0.79to (2.54t043.71)  (0.01to
67.8) 2049.1) 0.99) 0.99) 0.18)
MRI 4(233) 35.6 0.88 0.83 0.85 0.85 4.9 0.15
(4.7 t0 572.9) (0.60 t0 0.98) (0.55 t0 0.98) (0.63to (0.57 to (1.89t043.08)  (0.03t00.5)
0.98) 0.97)
TPUS 1(54) 134.7 0.87 0.95 0.95 0.86 16.82 0.14
(5.9t03629.4)  (0.55t00.99) (0.62 to 1.00) (0.69 to (0.59 to (2.11to (0.01t0 0.5)
1.00) 0.99) 175.98)
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Table 18. Sensitivity analysis 2: DTA characteristics in women with ODS only (continued)

EVUS 0(0) N/A N/A N/A N/A N/A N/A
DAE 2(99) 0.92 0.79 0.83 0.89 4.28 0.10
(4.8t0730.2) (0.62 t0 0.99) (0.56 t0 0.97) (0.63 to (0.59 to (1.93 t0 26.47) (0.01to
0.98) 0.99) 0.49)
EDF 1(29) 0.84 0.93 0.93 0.83 10.8 0.18
(431t01832.2)  (0.54t00.98) (0.60 t0 0.99) (0.67 to (0.56 to (1.95to (0.02 to
0.99) 0.98) 111.28) 0.54)
Table 19. Sensitivity analysis 2: Probability that index test is equal or better than EP
Target condi- Index test Pooled sensitivity Pooled specificity
tion
Estimate (%) (95% Crl) Difference vs EP (%) Probability Estimate (%) (95% Crl) Difference vs EP Probability
(95% Crl) (%) (95% Crl)
Rectocele EP 96.9 (90.9 t0 99.3) N/A N/A 81.9(61.6t094.2) N/A N/A
MRI 88.9 (66.4 t0 97.6) -7.7(-30.6t02.9) 0.095 84.4 (66.4 to 96.0) 2.9 (-19.6 t0 26.7) 0.597
TPUS 79.3 (55.8 t0 94.9) -17.2 (-40.6t0-0.7)  0.018 84.8 (72.7t0 94.1) 3.1(-14.8t0 25) 0.631
EVUS 59.7 (50.3 to 87.8) -36.6 (-47.4t0-8.4)  0.003 88.5 (57.2t0 97.4) 6.0 (-26.2 to 29) 0.687
DAE 72.9 (53.1t0 90.9) -23.7 (-44 t0 -4.6) 0.005 89.6 (62.7 t0 98.6) 7.1(-20.6 t0 29.3) 0.743
EDF 96.0 (85.4 t0 99.3) -0.8 (-11.5t05.8) 0.390 89.1 (60.4 to 98.6) 6.7 (-23.3 t0 30.2) 0.701
Enterocele EP 89.6 (81.2t096.2) N/A N/A 97.5 (94.4 t0 99.4) N/A N/A
MRI 77.6 (60.2 t0 90.2) -11.9(-29.7102.9) 0.056 97.2(92.2t0 99.3) -0.4 (-5.4103.3) 0.416
TPUS 80.9 (58.9 t0 95.4) -8.6 (-31.1t08.2) 0.179 97.7 (91.5 t0 99.6) 0.2 (-6.2t0 3.9) 0.531
EVUS 77.2 (53.5 to 95) -12.4(-36.610 7.3) 0.134 94.0 (68.2 t0 98.7) -3.5(-29t02.3) 0.161
DAE 74.3 (52.5t0 94.4) -15(-38.1t06.7) 0.106 96.8 (75.7 t0 99.6) -0.7 (-21.7t0 3.6) 0.398
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Table 19. Sensitivity analysis 2: Probability that index test is equal or better than EP (continued)

EDF 68.3 (51.1t0 94.4) -21(-40.4t06.2) 0.085 97.6 (87.5 t0 99.6) 0.0 (-10.2 to 3.9) 0.494
Intussuscep- EP 87.5(77.0 to 96.0) N/A N/A 91.9 (85.1t0 97.7) N/A N/A
tion
MRI 58.1(50.4 to 77.7) -28.7(-41.7t0-8.1)  0.004 96.6 (87.7 to 99.5) 43(-5.8t011.7) 0.834
TPUS 75.1(52.8t093.7) -12.2 (-36.4t0 9) 0.151 95.0 (88.3t0 98.7) 2.9(-5.8t010.9) 0.744
EVUS 67.9 (51 to 94.8) -19.2(-39.5t0 8.7) 0.112 90.3 (59.3 to 98.5) -1.9(-33.4t09.2) 0.400
DAE 61.5 (50.4 to 89.5) -25.1(-41.2 t0 3.6) 0.048 92.7 (62.9 t0 99.0) 0.2(-29.5t010.5)  0.509
EDF 89.2 (64.4 to 98.5) 1.3(-24t0 16.4) 0.556 92.3 (71.5 t0 99.0) 0 (-21to 10.4) 0.502
Anismus EP 90.0 (73.2t0 98.5) N/A N/A 96.7 (93.4 t0 99.0) N/A N/A
MRI 87.8(59.9t098.7) -2.3(-29.1to0 16.2) 0.405 95.6 (89.4 to 98.4) -1.2(-7.5t03.1) 0.293
TPUS 85.7 (57.8 t0 97.3) -4.3(-32.6 t0 15.4) 0.335 93.3 (80.9 t0 97.7) -3.5(-15.8t02) 0.112
EVUS 84.8 (53.4 to 98.6) -4.9(-38.2t0 17.7) 0.357 83.3 (56.0 to 94.6) -13.3(-40.8 to 0.010
-1.7)
DAE N/A N/A N/A N/A N/A N/A
EDF 87.8 (72.6t0 96.4) -2.1(-19.4 to 16) 0.395 89.6 (67.6 t0 98.3) -7(-28.9t02.3) 0.097
PFD EP 95.8 (85.7 t0 99.2) N/A N/A 87.5(63.110 97.8) N/A N/A
MRI 87.8 (59.5 to 97.5) -7.6(-35.9t05.8) 0.137 82.9 (54.7 to 98.1) -4 (-34.8 10 24) 0.382
TPUS 87.2 (55.4 to 98.7) -8(-40.1t0 7.1) 0.183 95.0 (62.0 to 99.5) 6 (-26.2t031.3) 0.730
EVUS N/A N/A N/A N/A N/A N/A
DAE 91.9(62.1t099.1) -3.5(-33.2t0 8.2) 0.283 79.1 (55.5 t0 96.7) -7(-33.4t019.9) 0.296
EDF 83.8 (54.2 t0 98.3) -11.3(-41.2t05.7) 0.129 92.5 (60.1 to 99.3) 4(-27.6 10 29.6) 0.651

Probability of < 0.400 means estimated test accuracy of index test is not equal or higher than EP
Probability of > 0.400 means estimated test accuracy of index test is equal or higher than EP
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Table 20. Sensitivity analysis 3: DTA characteristics for current methodology (studies published after 2009)

Target Imaging Number Preva- Diagnostic Sensitivity  Specificity PPV (95% NPV (95% LR+ (95% Crl) LR-(95%
condition of studies lence 0dds Ratio (95% Crl) (95% Crl) Crl) Crl) Crl)
(partici- (%)(95% (95% Crl)
pants) Cl)
Rectocele EP 20 (1379) 65.1 132.9 0.97 0.81 0.91 0.93 5.10 0.04
(57.4- (40.2 to 591.3) (0.91to (0.72 to (0.84 to (0.81to (3.48 to 8.80) (0.01to
72.7) 0.99) 0.89) 0.95) 0.98) 0.11)
MRI 11 (522) 54.3 0.91 0.83 0.91 0.83 5.34 0.11
(11 to 340.9) (0.81to (0.62 to (0.80to (0.66 to (2.33t021.15) (0.04 to
0.97) 0.96) 0.98) 0.95) 0.25)
TPUS 7 (840) 119.5 0.93 0.89 0.94 0.88 8.38 0.07
(24.8 to 849.5) (0.80 to (0.78 to (0.88 to (0.68 to (4.15t025.33) (0.01to
0.99) 0.96) 0.98) 0.98) 0.23)
EVUS 2 (454) 8.5 0.71 0.77 0.85 0.58 3.08 0.39
(2.3 t0 40.5) (0.52 to (0.54 to (0.72to (0.41to (1.51t0 10.01) (0.15to
0.89) 0.93) 0.95) 0.79) 0.68)
DAE 1(56) 20.9 0.76 0.86 0.91 0.65 5.49 0.29
(2.7 t0 321.5) (0.53to (0.55 to (0.73to (0.44 to (1.57 to 58.41) (0.09 to
0.93) 0.99) 0.99) 0.87) 0.63)
EDF 3(139) 127.1 0.94 0.88 0.94 0.89 7.71 0.07
(11.3 t0 2264.2) (0.78 to (0.57to (0.78 to (0.65 to (2.10to 75.81) (0.01 to
0.99) 0.99) 0.99) 0.98) 0.27)
Entero- EP 19(1932) 17.5 320.9 0.93 0.96 0.82 0.98 22.06 0.07
cele
(13.9to (107.7 to 1500.6)  (0.86 to (0.93 to (0.70to (0.97 to (12.60t0 61.74)  (0.02to
21.5) 0.98) 0.99) 0.94) 1.00) 0.15)
MRI 10 (1075) 515.6 0.79 0.99 0.96 0.96 104.72 0.21
(98.6t03650.4)  (0.65to (0.97 to (0.83to (0.92to (24.29t0 586.55)  (0.09 to
0.91) 1.00) 0.99) 0.98) 0.36)
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Table 20. Sensitivity analysis 3: DTA characteristics for current methodology (studies published after 2009) (continved)

TPUS 7 (840) 213.9 0.80 0.98 0.89 0.96 39.43 0.20
(33.3t02015.3)  (0.57to (0.93to (0.69 to (0.91to (11.07t0217.22)  (0.05to0

0.95) 1.00) 0.98) 0.99) 0.45)

EVUS 2 (454) 57.8 0.60 0.97 0.83 0.92 22.64 0.42
(5.8 t0 336.4) (0.50 to (0.78 to (0.37to0 (0.88 to (2.85t095.11) (0.15to

0.86) 0.99) 0.95) 0.97) 0.54)

DAE 1(56) 42.1 0.66 0.95 0.75 0.93 13.93 0.37
(3.0t0 590.4) (0.51to0 (0.62 to (0.27to (0.88 to (1.76t0 136.62)  (0.10to

0.90) 1.00) 0.97) 0.98) 0.62)

EDF 3(139) 108.7 0.72 0.97 0.86 0.94 28.11 0.29
(142t01697.7)  (0.52to (0.88 to (0.54 to (0.89 to (5.66t0159.12)  (0.04to

0.96) 1.00) 0.97) 0.99) 0.50)

Intussus- EP 20 (1384) 46.9 82.2 0.87 0.92 0.91 0.89 10.88 0.14

ception

(36.2to (26.4 to0 451) (0.76 to (0.85 to (0.80to (0.78 to (5.79 to 38.86) (0.05 to

55.8) 0.96) 0.98) 0.98) 0.97) 0.27)

MRI 11 (527) 51.6 0.62 0.97 0.95 0.74 19.61 0.40
(10.2t0 439.8) (0.51to (0.87to (0.77to (0.64 to (4.77 to 140.46) (0.21to

0.80) 1.00) 0.99) 0.87) 0.52)

TPUS 6 (517) 48.1 0.67 0.96 0.93 0.77 15.79 0.35
(12.8to 361) (0.51 to (0.88to (0.81to (0.64 to (5.71to 71.77) (0.11to

0.90) 0.99) 0.99) 0.92) 0.51)

EVUS 2 (454) 23.8 0.63 0.93 0.89 0.74 9.11 0.41
(4.5t0 188.8) (0.51 to (0.73 to (0.66 to (0.62 to (2.35 to 54.37) (0.16 to

0.86) 0.99) 0.98) 0.89) 0.56)

DAE 1(56) 18.8 0.62 0.91 0.86 0.73 6.89 0.43
(1.8 to 344) (0.51 to (0.55 to (0.53 to (0.58 to (1.36 to 83.85) (0.11to

0.91) 0.99) 0.99) 0.92) 0.75)

EDF 3(139) 94.6 0.93 0.88 0.87 0.93 7.44 0.09
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Table 20. Sensitivity analysis 3: DTA characteristics for current methodology (studies published after 2009) (continved)

(9.9 t0 1280.2) (0.74 to (0.63 to (0.64 to (0.77to (2.36 t0 44.37) (0.01to
0.99) 0.98) 0.98) 0.99) 0.33)
Anismus EP 12 (904) 23.2 68.3 0.68 0.97 0.87 0.91 21.93 0.33
(16.3 to (27.7 t0 253.3) (0.54 to (0.94 to (0.75 to (0.84 to (11.37 to 58.05) (0.15 to
31.1) 0.86) 0.99) 0.95) 0.97) 0.48)
MRI 6 (277) 113.9 0.80 0.96 0.87 0.94 21.36 0.21
(20.8t0 1213.8) (0.55to (0.90to (0.66 to (0.85to (7.44t0 75.3) (0.03to
0.97) 0.99) 0.96) 0.99) 0.47)
TPUS 4(610) 89.5 0.90 0.91 0.75 0.97 9.74 0.11
(15.6 to 689.5) (0.64 to (0.80 to (0.54 to (0.88 to (4.32t026.65) (0.02 to
0.98) 0.97) 0.90) 0.99) 0.40)
EVUS 2 (454) 57.9 0.85 0.91 0.73 0.95 9.26 0.17
(6.0 t0 428.7) (0.59 to (0.64 to (0.38to (0.87 to (2.18 t0 33.95) (0.04 to
0.96) 0.98) 0.92) 0.99) 0.48)
DAE 0(0) N/A N/A N/A N/A N/A N/A N/A
EDF 3(139) 63.2 0.85 0.91 0.74 0.95 9.59 0.17
(8.1t0 842.3) (0.65 to (0.68 to (0.40 to (0.88 to (2.48 t0 78.58) (0.04 to
0.96) 0.99) 0.96) 0.99) 0.41)
Pelvic EP 8 (398) 64 127.8 0.97 0.80 0.90 0.93 4.86 0.04
floor de-
scent (49.5 to (19.5 to 1259.4) (0.89 to (0.56 to (0.74 to (0.73 to (2.16 t0 20.54) (0.01 to
77.9) 0.99) 0.95) 0.98) 0.99) 0.15)
MRI 6 (315) 72.0 0.95 0.80 0.89 0.89 4.75 0.07
(10.1to0 1122) (0.79to (0.53to (0.72to (0.61to (1.99t0 42.86) (0.02 to
0.99) 0.98) 0.99) 0.98) 0.27)
TPUS 1(54) 144.4 0.88 0.95 0.97 0.81 17.07 0.13
(6.1t0 4013.6) (0.56 to (0.62 to (0.77to (0.48 to (2.11t0 175.66)  (0.01to
0.99) 1.00) 1.00) 0.98) 0.50)
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Table 20. Sensitivity analysis 3: DTA characteristics for current methodology (studies published after 2009) (continved)

EVUS N/A N/A N/A N/A N/A N/A N/A
DAE 12.0 0.81 0.71 0.84 0.68 2.77 0.27
(2.1to 165.1) (0.54 to (0.52to (0.66 to (0.39to (1.44 to 15.55) (0.04 to
0.97) 0.95) 0.97) 0.94) 0.69)
EDF 73.5 0.84 0.93 0.95 0.76 11.1 0.18
(4.8 10 1956.4) (0.54 to (0.60 to (0.76 to (0.45 to (1.97t0111.82)  (0.02to
0.98) 0.99) 1.00) 0.97) 0.53)
Table 21. Sensitivity analysis 3: Probability that index test is equal or better than EP
Target condi- Index test Pooled sensitivity Pooled specificity
tion
Estimate (%) (95% Crl)  Difference vs EP (%) Probability Estimate (%) (95% Crl) Difference vs EP (%) Probability
Rectocele EP 96.8 (91.1t099.2) N/A N/A 81.1(72.4t089.1) N/A N/A
MRI 91.3(80.9t097.1) -5.2(-16.0to 2.5) 0.009 83.0(62.2t095.7) 1.8(-19.8t0 16.9) 0.576
TPUS 93.4 (80.4 to 98.8) -3.3(-16.5t0 4.4) 0.212 88.9 (78.3t0 96.3) 7.7 (-5.310 19.3) 0.899
EVUS 70.6 (52.0 to 88.6) -25.8(-44.7t0-7.3)  0.002 77.4 (53.7 to 93.4) 3.9 (-28.5t0 14.5) 0.360
DAE 75.9 (53.1t0 92.6) -20.5(-43.5t0-3.2)  0.007 86.4 (54.7 to0 98.7) 5.1(-27.1t0 20.6) 0.639
EDF 94.3(78.1t098.8) -2.4(-18.7t04.8) 0.247 88.0 (56.5 t0 98.8) 6.5(-25.1t021.2) 0.683
Enterocele EP 93.0 (85.5t097.8) N/A N/A 95.8 (92.7 t0 98.5) N/A N/A
MRI 79.1(64.7 to 91.0) -13.6(-28.7t0 0.1) 0.026 99.3 (96.7 t0 99.9) 3.3(-0.3t06.6) 0.968
TPUS 80.0 (56.8 t0 95.3) -12.8(-36.4104.2) 0.086 98.0 (93.4 t0 99.6) 2.0(-3.1t05.9) 0.831
EVUS 59.9 (50.4 to 85.7) -32.6 (-44.6t0-6.7)  0.005 97.3(77.9t0 99.4) 1.2 (-18.1t0 5.4) 0.642
DAE 65.5 (50.8 t0 90.4) -26.9 (-43.6 to -1.6) 0.017 95.2 (61.9t0 99.5) -0.8 (-33.8t05.2) 0.434
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Table 21. Sensitivity analysis 3: Probability that index test is equal or better than EP (continued)

EDF 72.0 (51.6 to 96.4) -20.8 (-42.1t0 4.9) 0.079 97.4 (87.7t0 99.5) 1.4 (-8.2t0 5.6) 0.709
Intussuscep- EP 86.9 (75.6 t0 95.7) N/A N/A 92.0 (85.2t097.8) N/A N/A
tion
MRI 61.9 (51 to 80.1) -24.6 (-39.5to —4.1) 0.010 96.8 (87.3t099.6) 4.2(-5.9t011.8) 0.832
TPUS 66.6 (51.1t0 89.5) -20(-38.9t0 5) 0.063 95.8 (88.4 t0 99) 3.5(-5.5t011.2) 0.791
EVUS 62.5 (51.2 to 85.7) -23.8(-39.3t00.1) 0.026 93.0 (73.1t0 98.8) 0.8(-19.3t09.5) 0.560
DAE 62.4 (50.5 to 90.6) -23.7(-40.7t0 5.7) 0.063 90.7 (55.2 t0 99.2) -1.8(-36.7t0 10.5) 0.433
EDF 92.6 (73.5 to 98.8) 5.1 (-14.7t0 18.8) 0.742 87.8 (63.2t0 97.9) -4.6(-29.6t07.8) 0.265
Anismus EP 67.6 (53.6 t0 85.8) N/A N/A 96.9 (94.2 t0 98.8) N/A N/A
MRI 80.2 (55.2t097.1) 11.8 (-15t0 33.2) 0.807 96.3(90.1 t0 98.9) -0.6 (-6.8t0 3.2) 0.388
TPUS 89.6 (63.6 t0 98.2) 20.5 (-7.8t0 38.8) 0.934 91.0 (80.0t0 96.7) -5.8(-16.8t00.3) 0.030
EVUS 84.8 (59.3 to 96.4) 16.1 (-13.3 t0 36.1) 0.877 91.0 (63.7 t0 97.6) -5.8(-33.2t0 1.1) 0.067
DAE N/A N/A N/A N/A N/A N/A
EDF 85.1(65.4 t0 95.9) 16.6 (-7.5t0 35.2) 0.923 91.2 (67.7 t0 98.9) -5.6 (-29.4 t0 2.6) 0.148
PFD EP 96.8 (88.9 t0 99.4) N/A N/A 80.2 (56 t0 95.3) N/A N/A
MRI 94.5 (79.0 to 98.7) -2.1(-17.7t0 6.4) 0.275 80.4 (53.1t0 97.8) 0.4 (-31.3t0 30.6) 0.508
TPUS 87.8 (55.8 to 98.7) -8.6 (-40.4t0 4.6) 0.138 95.1 (61.6 t0 99.5) 12.7 (-20.4 t0 38.8) 0.841
EVUS N/A N/A N/A N/A N/A N/A
DAE 80.8 (54.0t0 97.1) -15.4(-42.3t0 1.9) 0.049 71.3(51.7 t0 95.0) -7.5(-35t024.2) 0.324
EDF 84.3 (54.3 t0 98.4) -11.9 (-42t0 3.5) 0.096 92.7 (59.9 to 99.3) 10.6 (-22.5 to 37.6) 0.792

Probability of < 0.400 means estimated test accuracy of index test is not equal or higher than EP
Probability of > 0.400 means estimated test accuracy of index test is equal or higher than EP
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Table 22. Sensitivity analysis 4: DTA characteristics high level of evidence (high risk of bias excluded, only women with ODS and current

methodology of tests)
Target Imaging Number Preva- Diagnostic Sensitivity Specificity PPV (95% NPV (95% LR+ (95% CI) LR- (95%
condition of studies lence 0dds Ratio (95% Cl) (95% ClI) cl) Cl) cl)
(patients)  (%)(95% (95% ClI)
Cl)
Rectocele EP 11 (610) 56.4 (45.8 102.9 0.95 0.84 0.88 0.92 5.84 0.06
to 68)
(21t01043.7)  (0.82t00.99) (0.74 t0 0.96) (0.78 to (0.75to (3.57t025.06)  (0.01to
0.98) 0.99) 0.21)
MRI 6 (348) 77.0 0.93 0.85 0.89 0.90 6.21 0.09
(12.4t0645.2)  (0.78t00.98.3)  (0.64t00.97) (0.74 to (0.69 to (2.5t030.77) (0.02 to
0.98) 0.98) 0.28)
TPUS 4(274) 31.1 0.86 0.83 0.87 0.82 4.95 0.17
(5.6 t0 313.3) (0.60 t0 0.98) (0.68 t0 0.93) (0.74 to (0.54 to (2.41t012.6) (0.02 to
0.95) 0.97) 0.50)
EVUS 1(131) 13.2 0.60 0.89 0.88 0.63 5.51 0.46
(2.1t099.6) (0.51 t0 0.88) (0.58 t0 0.97) (0.64 to (0.47 to (1.46 to 24.5) (0.15to
0.97) 0.85) 0.71)
DAE 1(56) 21.6 0.76 0.87 0.88 0.73 5.65 0.29
(2.7 t0 350.9) (0.53 t0 0.93) (0.55 t0 0.99) (0.65to (0.51to (1.57 t0 60.3) (0.09 to
0.99) 0.91) 0.63)
EDF 2 (110) 53.5 0.92 0.82 0.87 0.88 5.01 0.10
(5.1t0999.3) (0.66 t0 0.98) (0.53 t0 0.98) (0.67to (0.61to (1.86t054.31)  (0.02to
0.99) 0.97) 0.45)
Entero- EP 10 (557) 22.5(16.2 283.2 0.90 0.97 0.89 0.97 26.63 0.10
cele to 29)
(66.1to (0.79t0 0.97) (0.92t0 0.99) (0.73 to (0.93to (10.8 to (0.03to
1687.6) 0.97) 0.99) 106.58) 0.22)
MRI 5(295) 100.5 0.75 0.97 0.88 0.93 2491 0.26
(24.3t0548.3)  (0.59t0 0.88) (0.91t0 0.99) (0.68 to (0.88 to (8.17to (0.12to
0.97) 0.97) 107.83) 0.42)
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Table 22. Sensitivity analysis 4: DTA characteristics high level of evidence (high risk of bias excluded, only women with ODS and current

methodology of tests) (continued)

TPUS 4(274) 111.0 0.74 0.97 0.89 0.93 27.27 0.27
(11.4to (0.53 t0 0.94) (0.83 to 1.00) (0.53to (0.86 to (4.19t0 188.4)  (0.06to

1246.2) 0.98) 0.98) 0.50)

EVUS 1(131) 35.6 0.68 0.94 0.77 0.91 11.48 0.35
(3.2t0331) (0.51t0 0.92) (0.62 t0 0.99) (0.33to (0.83 to (1.79t0 58.47)  (0.09 to

0.95) 0.98) 0.60)

DAE 1(56) 42.8 0.66 0.95 0.80 0.91 13.99 0.37
(3.1t0 618.9) (0.51 t0 0.90) (0.63 to 1.00) (0.33to (0.83 to (L.77to (0.11to

0.98) 0.97) 136.95) 0.61)

EDF 2(110) 86.0 0.67 0.97 0.88 0.91 25.76 0.34
(7.1to 1356.2) (0.51t0 0.95) (0.78 to 1.00) (0.46 to (0.85to (3.09to (0.06 to

0.98) 0.98) 204.69) 0.52)

Intussus- EP 11 (610) 43.1(30.8 86.8 0.88 0.97 0.89 0.91 10.29 0.13

ception to 54)

(20 to 541.7) (0.77 t0 0.97) (0.86 to 1.00) (0.71to (0.81to (4.35t037.68)  (0.04to

0.97) 0.98) 0.27)

MRI 6 (348) 45.3 0.60 0.95 0.93 0.76 17.79 0.42
(8.4 10 356.6) (0.51t0 0.81) (0.88 t0 0.99) (0.72to (0.65t00.9)  (4.17to (0.19to

0.99) 113.05) 0.53)

TPUS 4(274) 58.3 0.74 0.90 0.92 0.83 14.95 0.28
(12.8t0496.6)  (0.52t00.94) (0.59 t0 0.98) (0.78 to (0.68 to (5.51t063.25)  (0.07to

0.98) 0.96) 0.51)

EVUS 1(131) 22.4 0.69 0.91 0.84 0.79 6.78 0.35
(2.7 t0 280.3) (0.51 to 0.95) (0.56 to 0.99) (0.52 to (0.64 to (1.65 to 44.1) (0.06 to

0.97) 0.96) 0.64)

DAE 1(56) 19.0 0.62 0.91 0.84 0.76 6.93 0.43
(1.9 t0 376.5) (0.51 t0 0.91) (0.63 t0 0.99) (0.49 to (0.6t00.93) (1.38t087.51) (0.10to

0.99) 0.73)
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Table 22. Sensitivity analysis 4: DTA characteristics high level of evidence (high risk of bias excluded, only women with ODS and current

methodology of tests) (continued)

EDF 2(110) 95.1 0.90 0.91 0.88 0.92 9.38 0.11
(7.6t01503.9)  (0.64 t0 0.99) (0.81t00.98) (0.61to (0.74 to (2.24t068.56)  (0.02 to
0.98) 0.99) 0.44)
Anismus EP 6 (362) 19.4 (114 69.8 0.76 0.96 0.80 0.94 16.71 0.26
t030.6)
(18.3t0550.5)  (0.54t00.95) (0.90 to 0.99) (0.58 to (0.85to (7.04t053.51)  (0.05to
0.94) 0.99) 0.48)
MRI 3(189) 71.3 0.76 0.96 0.80 0.94 16.87 0.25
(10.7t0945.1)  (0.52t00.97) (0.83 t0 0.99) (0.47 to (0.84 to (4.13t060.83)  (0.03to
0.95) 0.99) 0.51)
TPUS 2 (185) 33.8 0.73 0.93 0.69 0.94 9.53 0.30
(5.3t0358.8) (0.52't0 0.96) (0.72t0 0.98) (0.34to (0.84to (2.44 t0 32.97) (0.05to
0.91) 0.99) 0.55)
EVUS 1(131) 30.1 0.85 0.81 0.55 0.96 5.1 0.18
(3.2t0 497) (0.54t0 0.99) (0.56 t0 0.95) (0.26 to (0.85t0 1) (1.75t0 16.88) (0.02to
0.83) 0.59)
DAE 0(0) N/A N/A N/A N/A N/A N/A N/A
EDF 1(110) 40.3 0.85 0.87 0.61 0.96 6.41 0.18
(4.4 10 575.3) (0.59 t0 0.97) (0.58 t0 0.98) (0.27to (0.87 to (1.9 to 52.98) (0.04 to
0.94) 0.99) 0.51)
Pelvic EP 4 (249) 52.6(33.9 82.7 0.95 0.80 0.83 0.94 4.74 0.06
floor de- t0 69.1)
scent (11.7to (0.84 t0 0.99) (0.54 t0 0.97) (0.59 to (0.77 to (2.03 t0 34.3) (0.02 to
1134.7) 0.98) 0.99) 0.23)
MRI 3(195) 64.7 0.82 0.93 0.93 0.82 11.32 0.20
(7.1t01204.9)  (0.53t00.97) (0.71t0 0.99) (0.70 to (0.53 to (2.64to (0.03 to
0.99) 0.98) 100.07) 0.52)
TPUS 1(54) 122.2 0.87 0.95 0.95 0.87 15.36 0.14
(5.3t03402.5)  (0.56t0 0.99) (0.63 to 1.00) (0.67to1) (2.1to 165.07)
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Table 22. Sensitivity analysis 4: DTA characteristics high level of evidence (high risk of bias excluded, only women with ODS and current

methodology of tests) (continued)

(0.58 to (0.02 to
0.98) 0.50)
EVUS N/A N/A N/A N/A N/A N/A
DAE 0.78 0.78 0.80 0.77 3.47 0.29
(2.4t0212.1) (0.53 t0 0.96) (0.53t00.97) (0.52to (0.48 to (1.52t024.54)  (0.05to
0.97) 0.96) 0.66)
EDF N/A N/A N/A N/A N/A N/A
Table 23. Sensitivity analysis 4: Probability index test is equal or better than EP
Target condi- Index test Pooled sensitivity Pooled specificity
tion
Estimate (%) (95% Crl)  Difference vs EP (%) Probability Estimate (95% Crl) Difference vs EP (%) Probability
Rectocele EP 94.7 (82.1t0 99) N/A N/A 83.9(74.3t096.3) N/A N/A
MRI 92.5(77.7t0 98.3) -2 (-17to 11.4) 0.356 85.2 (64.2t097.1) 0.4 (-21.3 to 16) 0.517
TPUS 85.8 (59.6 to 98) -8.3(-34.8t0 8.8) 0.180 83.1 (68 t0 93.2) -1.4(-19.5t0 12.6) 0.427
EVUS 60 (50.5 to 87.6) -33.4(-46.2t0-4.6)  0.009 88.9 (57.9 to 97.4) 3.8(-27.8t0 18.1) 0.637
DAE 75.7 (53.4t0 92.6) -18.2 (-41.6t0 1.6) 0.037 87 (55.2t098.7) 1.7 (-30.6 to 18.9) 0.547
EDF 91.8 (66.3t0 98.1) -2.8 (-28t010.9) 0.314 82.1(53.1t098.4) -2.9(-33.4t0 17.9) 0.425
Enterocele EP 90.2 (78.8t0 97) N/A N/A 96.6 (91.9t099.1) N/A N/A
MRI 75.2 (59.3 to 88.4) -14.7(-32.2102.2) 0.044 97 (9110 99.3) 0.3 (-5.9t0 5.5) 0.550
TPUS 74.2 (52.7 t0 93.9) -15.4 (-38.410 6.5) 0.097 97.3(83.3t0 99.6) 0.4 (-13.3t0 6) 0.563
EVUS 67.7 (51.1t0 91.6) -21.7 (-40.8 to 3.6) 0.052 94.2 (62.3 10 98.8) -2.5(-34.2t0 4.3) 0.272
DAE 65.9 (50.9 t0 90.2) -23.5(-41.7t0 2.7) 0.040 95.3 (62.7 t0 99.5) -1.4(-34t05.2) 0.373
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Table 23. Sensitivity analysis 4: Probability index test is equal or better than EP (continued)

EDF 67.4 (50.9 to 94.5) -22 (-41.6t0 6.1) 0.078 97.4 (78.1t0 99.7) 0.5(-18.5t0 6) 0.566
Intussuscep- EP 88.3 (76.5 t0 96.6) N/A N/A 96.6 (85.9 t0 99.5) N/A N/A
tion
MRI 59.8 (50.5 to 81.3) -27.5(-42.3to -3.4) 0.013 95.2 (87.7 t0 98.8) 4.7 (-6.6 to 15.5) 0.845
TPUS 73.4 (51.8 t0 93.5) -14.8 (-38.6t0 8.2) 0.132 89.8 (58.8 t0 98.4) 3.6 (-5.8t0 14.6) 0.788
EVUS 69 (51 to 95) -18.4 (-40.4 0 8.6) 0.121 90.7 (55.6 t0 99.2) -1.6 (-32.8 t0 11.6) 0.415
DAE 62.3 (50.5t0 90.9) -24.9 (-42.4t0 5.4) 0.057 90.6 (62.9 t0 98.7) -0.9 (-36.5 to 14) 0.462
EDF 90.2 (63.9 to 98.5) 1.4(-24.810 16.3) 0.568 91.4 (80.5 to 97.6) -1.1(-28.7t0 12.5) 0.449
Anismus EP 75.6 (54 t0 95.1) N/A N/A 95.5 (89.6 t0 98.6) N/A N/A
MRI 75.9 (51.7to 97) 0.2 (-30.2 t0 28.5) 0.506 95.6 (82.7 t0 98.7) 0(-12.7t0 6.5) 0.498
TPUS 72.8 (51.5 to 95.5) -2.7(-33.7t029.2) 0.434 92.5 (71.8t0 97.7) -3(-23.3t04.6) 0.211
EVUS 85.3 (53.6 to 98.6) 7.9 (-28.9t0 36.5) 0.669 84.1 (56 to 95) -11.3(-39.2t0 0.7) 0.035
DAE N/A N/A N/A N/A N/A N/A
EDF 84.7 (59.1 to 96.8) 7.9 (-21.2t0 33.6) 0.713 87.1(57.8t0 98.4) -8.2 (-37.6 t0 4.4) 0.143
PFD EP 95.2 (83.6 10 98.7) N/A N/A 80.2 (54.3t0 97.3) N/A N/A
MRI 82 (5310 97.2) -12.3(-41.8t05.9) 0.120 93.1(71.2t0 99.2) 11.6 (-14.6 t0 39.5) 0.815
TPUS 86.8 (55.6 to 98.6) ~7.7(-39t0 7.5) 0.194 94.7 (63.1t0 99.5) 12.1(-19.2 to 41.5) 0.826
EVUS N/A N/A N/A N/A N/A N/A
DAE 77.8 (53.3t095.9) -16.6 (-42.1t0 3.6) 0.063 78.1(53.4t0 96.8) -1.3(-32.6t0 30.5) 0.463
EDF N/A N/A N/A N/A N/A N/A

Probability of < 0.400 means estimated test accuracy of index test is not equal or higher than EP
Probability of > 0.400 means estimated test accuracy of index test is equal or higher than EP
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APPENDICES

Appendix 1. Search strategy for MEDLINE

Ovid MEDLINE 1950 to 18.12.2019

1. Defecography/

2. Fluoroscopy/

3. ra.fs.

4. (EP or defecogra® or defaecogra* or proctogra® or colpocystodefecogr* or colpocystorectogra* or videoproctogra* or
cystocolpoproctogra* or fluorosco*).ti,ab,kw.

5.1or2o0r3o0r4

6. Magnetic Resonance Imaging/

7. (Magnetic adj1 Resonance).ti,ab,kw.

8. MRl ti,ab,kw.

9. (MR adj3 imaging).ti,ab,kw.

10. (dynamic adj3 MR*).ti,ab,kw.

11.6or7o0r8o0r9or10

12. Ultrasonography/

13. Endosonography/

14. Imaging, Three-Dimensional/

15. us.fs.

16. (TPUS or EVUS or DEA or EFD or ultraso* or endosonogra* or echogra* or sonogra* or echodefecogra*).ti,ab,kw.
17.12o0r13o0r14o0r150r16

18. Rectocele/

19. Intussusception/

20. Rectal Prolapse/

21. Rectal Diseases/

22. Rectum/

23. (rectocele or enterocele or sigmoidocele or intussusception or (rectal adjl prolapse) or anismus or (perineal adj1 descent) or (pelvic
adj1 floor adj1 descent) or (posterior adj1 compartment)).ti,ab,kw.

24.18 or190r200r21or22o0r23

25. ODS.ti,ab,kw.

26. (obstruct* adj1 (defecat* or defaecat*)).ti,ab,kw.

27. ((defecat* or defaecat* or evacuat* or anorect*) adj3 (disorder* or dysfunct* or difficult*)).ti,ab,kw.
28.250r26 or 27

29.11or17

30.24 0r28

31.5and 29 and 30

Appendix 2. Search strategy for Embase

Ovid Embase 1974 to 18.12.2019

1. defecography/

2. fluoroscopy/

3.radiography/

4. (EP or defecogra* or defaecogra® or proctogra* or colpocystodefecogra® or colpocystorectogra* or videoproctogra® or
cystocolpoproctogra* or fluorosco*).ti,ab,kw.
5.1or2or3or4

6. nuclear magnetic resonance imaging/

7. (Magnetic adj1 Resonance).ti,ab,kw.

8. MRl ti,ab,kw.

9. (MR adj3 imaging).ti,ab,kw.

10. (dynamic adj3 MR*).ti,ab,kw.
11.6o0r7or8or9or10

12. echography/

13. transvaginal echography/

14. transrectal ultrasonography/

15. (TPUS or EVUS or DEA or EFD or ultraso* or endosonogra* or echogra* or sonogra* or echodefecogra*).ti,ab,kw.
16.120r130r140r15

17. rectocele/

18. intussusception/

19. enterocele/
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20. rectum prolapse/

21. rectum disease/

22. (rectocele or enterocele or sigmoidocele or intussusception or (rectal adjl prolapse) or anismus or (perineal adj1 descent) or (pelvic
adj1 floor adj1 descent) or (posterior adj1 compartment)).ti,ab,kw.

23.17o0r180r190or200r21lor22

24. defecation disorder/

25. ODS.ti,ab,kw.

26. (obstruct* adj1 (defecat* or defaecat*)).ti,ab,kw.

27. ((defecat* or defaecat* or evacuat*® or anorect*) adj3 (disorder* or dysfunct* or difficult*)).ti,ab,kw.
28.24 or250r 26 or 27

29.11o0r16

30.230r28

31.5and 29 and 30

Appendix 3. Search strategy for Cochrane Library

Cochrane Library searched 18.12.2019

#1 MeSH descriptor: [Defecography] explode all trees

#2 MeSH descriptor: [Fluoroscopy] explode all trees

#3 (EP or defecogra* or defaecogra* or proctogra* or colpocystodefecogr* or colpocystorectogra* or videoproctogra* or
cystocolpoproctogra* or fluorosco*):ti,ab,kw

#4 (#1 or #2 or #3)

#5 MeSH descriptor: [Magnetic Resonance Imaging] explode all trees

#6 (Magnetic near/1 Resonance):ti,ab,kw

#7 MRI:ti,ab,kw

#8 (MR near/3 imaging):ti,ab,kw

#9 (dynamic near/3 MR*):ti,ab,kw

#10 (#5 or #6 or #7 or #8 or #9)

#11 MeSH descriptor: [Ultrasonography] explode all trees

#12 MeSH descriptor: [Endosonography] explode all trees

#13 MeSH descriptor: [Imaging, Three-Dimensional] explode all trees

#14 (TPUS or EVUS or DEA or EFD or ultraso* or endosonogra* or echogra* or sonogra* or echodefecogra*):ti,ab,kw

#15 (#11 or #12 or #13 or #14)

#16 MeSH descriptor: [Rectocele] explode all trees

#17 MeSH descriptor: [Intussusception] explode all trees

#18 MeSH descriptor: [Rectal Prolapse] explode all trees

#19 MeSH descriptor: [Rectal Diseases] explode all trees

#20 MeSH descriptor: [Rectum] explode all trees

#21 (rectocele or enterocele or sigmoidocele or intussusception or (rectal adj1 prolapse) or anismus or (perineal adjl descent) or (pelvic
adj1 floor adj1 descent) or (posterior adj1 compartment)):ti,ab,kw

#22 (#16 or #17 or #18 or #19 or #20 or #21)

#23 ODS:ti,ab,kw (Word variations have been searched) 58

#24 (obstruct* near/1 (defecat* or defaecat*)):ti,ab,kw

#25 (defecat® or defaecat* or evacuat* or anorect*) near/3 (disorder* or dysfunct* or difficult*):ti,ab,kw

#26 (#23 or #24 or #25)

#27 (#10 or #15)
(
(

— — —

#28 (#22 or #26)
#29 (#4 and #27 and #28)

Appendix 4. Search strategy for CINAHL

EBSCO CINAHL 1981 to 18.12.2019 1. Defecography/
2. Fluoroscopy/

3. Radiography/

4. (EP or defecogra® or defaecogra* or proctogra® or colpocystodefecogr* or colpocystorectogra* or videoproctogra* or
cystocolpoproctogra* or fluorosco*).ti,ab
5.1or2or3or4

6. Magnetic Resonance Imaging/

7. (Magnetic n1 Resonance).ti,ab

8. MRI.ti,ab

9. (MR n3 imaging).ti,ab

10. (dynamic n3 MR*).ti,ab

11.60or7or8or9or10

Imaging modalities for the detection of posterior pelvic floor disorders in women with obstructed defaecation syndrome (Review) 248
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

12. Ultrasonography/

13. Endosonography/

14. Imaging, Three-Dimensional/

15. (TPUS or EVUS or DEA or EFD or ultraso* or endosonogra* or echogra* or sonogra* or echodefecogra*).ti,ab
16.12o0r13o0r140r15

17. Rectocele/

18. Intussusception/

19. Rectal Prolapse/

20. Rectal Diseases/

21. Rectum/

22. (rectocele or enterocele or sigmoidocele or intussusception or (rectal n1 prolapse) or anismus or (perineal n1 descent) or (pelvic nl
floor n1 descent) or (posterior n1 compartment)).ti,ab

23.17o0r180or190r200r21lor22

24. ODS.ti,ab

25. (obstruct* n1 (defecat* or defaecat*)).ti,ab

26. ((defecat* or defaecat* or evacuat* or anorect*) n3 (disorder* or dysfunct* or difficult*)).ti,ab

27.24 or250r 26

28.11o0r16

29.23 0r 27

30.5and 28 and 29

Appendix 5. Search strategy for Science Citation Index/Conference Proceedings Citation Index

Science Citation Index 1900 to 18.12.2019 / Conference Proceedings Citation Index 1970 to 18.12.2019

#1 TS=(EP or defecogra® or defaecogra* or proctogra* or colpocystodefecogr* or colpocystorectogra* or videoproctogra* or
cystocolpoproctogra* or fluorosco*)

#2 TOPIC: (((magnetic NEAR/1 resonance) or MRI or MR))

#3 TS=(TPUS or EVUS or DEA or EFD or ultraso* or endosonogra* or echogra* or sonogra* or echodefecogra*)

#4 TS=((rectocele or enterocele or sigmoidocele or intussusception or (rectal NEAR/1 prolapse) or anismus or (perineal NEAR/1 descent) or
(pelvic NEAR/1 floor NEAR/1 descent) or (posterior NEAR/1 compartment)))

#5 TOPIC: ((ODS or (obstruct* NEAR/1 (defecat* OR defaecat™))))

#6 TOPIC: (((defecat* or defaecat* or evacuat* or anorect*) NEAR/3 (disorder* OR dysfunct* OR difficult*)))

#7 (#3 OR #2)

#8 (#6 OR #5 OR #4)

#9 (#8 AND #7 AND #1)

Appendix 6. Study eligibility screening proforma

Inclusion Criteria:

A Study design:

O Cross sectional test accuracy study

O Cohort (prospective or retrospective) test accuracy study

O Comparison of the accuracy of tests or testing strategies in two different populations (e.g. RCT)
OAny other study where estimation of test accuracy was not the primary objective

B Participants:

O Female patients with symptoms of ODS

OFemale patients with symptoms of pelvic floor dysfunction

O Study selecting both female and male patients with symptoms of ODS or pelvic floor dysfunction (NB test accuracy data on women only
need to be retrieved).

OStudy selecting both asymptomatic and symptomatic women (NB test accuracy data of women with symptoms only need to be retrieved).
C Variable index test:
OTransperineal ultrasound

O Perineal ultrasound
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Olntroital ultrasound

OTranslabial ultrasound

OEndovaginal ultrasound

OAnorectal ultrasound

O Echodefaecography

ODynamic anal endosonography

ODynamic MRI

O Open-magnet Dynamic MRI

D Fixed index test:

O Conventional EP or its equivalents CCD, CCP, CCRG, ECCP
E Target condition:

O Rectocele

OEnterocele

Olntussusception

OAnismus

OPelvic floor descent

Tick in the box of section A and B and C and D and E: Inclusion
Tick in the box in four out of five sections: Discussion
Exclusion Criteria:

A Study design:

O Case control study comparing patients with and without a target condition (rectocele, enterocele, intussusception, anismus and pelvic
floor descent)

OCase reports

O Reviews

B Participants:

OAge<18

OOnly men

OOnly asymptomatic patients

Tick in one of above boxed? -> Exclusion

Appendix 7. Standardised data extraction form
A STUDY CHARACTERISTICS:

1. STUDY IDENTIFICATION AND STUDY TYPE

DETAILS
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(Continued)

Title

Authors

Year of Publication

Journal

Country in which study is conducted

Period of data collection

Objective
Study design O Cross sectional test accuracy study
(select one) O Cohort test accuracy study

O Comparison of the accuracy of tests or testing strategies in two differ-
ent populations (e.g. RTC)

2. PATIENT SELECTION

A. DETAILS

Describe methods of patient selection (cut and paste from paper if
possible)

Describe characteristics included patients; previous testing, presenta-
tion intended use of index test, and setting (cut and paste from paper
if possible)

If studies evaluate more than one index test, how were test allocated
to individuals, or did each individual receive all index tests?

Number of participants Total included:
Nr of eligible patients:

Nr of excluded patients:

Referral route

Setting Secondary / Tertiary

Single centre/ Multi centre

Eligibility criteria

Exclusion criteria

Participant recruitment Prospective/ Retrospective
Age Age mean:
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(Continued)
Age range:
Gender Female n (%):
Male n (%):
Male/female ratio:
Ethnicity

Co-morbidities

Symptoms

ODS / Constipation / Prolapse / other symtoms of pelvic
floor dysfunction, being:

Percentage:

B. ASSESSMENT RISK OF BIAS

Was a consecutive or random sample of patients enrolled?

Yes /No / Unclear

Was a case-control design avoided?

Yes / No / Unclear

Did the study avoid inappropriate exclusions?

Yes / No / Unclear

Could the selection of patients have introduced bias?

Concern: High / Low / Unclear

Low risk on bias: All signalling questions are answered with

1, i

'yes

Unclear risk on bias: One or more signalling questions are
answered as 'unclear’

and none with 'high’

High risk on bias: Any of signalling questions is answered
with 'no’

C. CONCERNS ABOUT APPLICABILITY

Are there concerns that the included patients do not match the review
question?

Concern: High / Low / Unclear

Motivation:

3. INDEX TEST (MRI OR ULTRASOUND)

A. DETAILS MRI OR ULTRASOUND

Describe the index test and how it was conducted and in-
terpreted (cut and paste from paper if possible)

Method of MRI or Ultrasound: Name:

Type of MRI/US-scanner (manufacturer):

Image acquisition:
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Use of contrast rectal / vaginal / rectal and vaginal / none
If yes, type of contrast and volume:

Position of patient supine/ left-lateral / upright

Evacuation phase Yes/ No

Operator characteristics (e.g. training)

Imaging analysis One observer/ two observers
Discrepancy meeting: Yes/No

Blinded: Yes/No/Unknown

Thresholds used to define positive and negative tests for ~ Rectocele

each target condition (delete condition if not assessed)
Definition:
Cut-off value test positive:
Enterocele
Definition:
Cut-off value test positive:
Intussusception
Definition:
Cut-off value test positive:
Anismus
Definition:
Cut-off value test positive:

Pelvic floor descent

Definition:

Cut-off value test positive:

B. ASSESSING RISK OF BIAS

Were the index test results interpreted without knowl- Yes / No / Unclear
edge of the results of the other index test(s)?

If a threshold was used, was it prespecified? Yes / No / Unclear

Could the conduct or interpretation of the index test Concern: High / Low / Unclear
have introduced bias?
Low risk on bias: All signalling questions are answered with 'yes'

Unclear risk on bias: One or more signalling questions are answered as 'un-
clear'

and none with 'high’

High risk on bias: Any of signalling questions is answered with 'no
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C. CONCERNS ABOUT APPLICABILITY

Are there concerns that the index test, its conduct, or its
interpretation differ from the review question?

Motivation:

Concern: High / Low / Unclear

4. INDEX TEST (EVACUATION PROCTOGRAM)

A. DETAIL

Describe evacuation proctography and how it was conducted and in-
terpreted (cut and paste from paper if possible)

NB in RevMan these results are entered in the 'reference standard' do-
main of the ROB assessment, as this domain could not be removed.
Note that EP was not taken as reference standard in the meta-analysis
but as index test.

Method of EP

Specific method (name):
Type of X-ray machine (manufacturer):

Image acquisition:

Use of contrast (more options possible)

Rectal / vaginal / rectal and vaginal / none

If yes, type of contrast and volume:

Position of patient

supine/ left-lateral / upright

Evacuation phase

Yes/ No

Operator characteristics (e.g. training)

Imaging analysis

One observer/ two observers
Discrepancy meeting: Yes/No

Blinded: Yes/No/Unknown

Thresholds used to define positive and negative tests for each target
condition (delete condition if not assessed)

Rectocele

Definition:

Cut-off value test positive:
Enterocele

Definition:

Cut-off value test positive:
Intussusception
Definition:

Cut-off value test positive:
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Pelvic floor descent

Definition:

Cut-off value test positive:

B. ASSESSING RISK OF BIAS

Were the results of EP interpreted without knowledge of the results Yes / No / Unclear
of the other index test(s)?

If a threshold was used, was it prespecified? Yes / No / Unclear

Could the reference standard, its conduct, or its interpretation have Concern: High / Low / Unclear

introduced bias?
Low risk on bias: All signalling questions are answered with
'yes'

Unclear risk on bias: One or more signalling questions are an-
swered as 'unclear’

and none with 'high'

High risk on bias: Any of signalling questions is answered with

'no’
C. CONCERNS ABOUT APPLICABILITY
Are there concerns that the target condition as defined by the refer- Concern: High / Low / Unclear
ence standard does not match the review question?

Motivation:

5. FLOW AND TIMING

A. DETAIL

Describe any patients who did not receive the index tests or reference stan-
dard or who were excluded from the 2 x 2 table (refer to flow diagram)

Describe the interval and any interventions between index tests and the ref-
erence standard

B. ASSESSING RISK OF BIAS

Was there an appropriate interval between index tests and reference stan- Yes / No / Unclear
dard?
Did all patients receive a reference standard? Yes / No / Unclear
Did all patients receive the same reference standard? Yes / No / Unclear
Were all patients included in the analysis? Yes / No / Unclear
Could the patient flow have introduced bias? Concern: High / Low / Unclear
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Low risk on bias: All signalling questions are an-
swered with 'yes'

Unclear risk on bias: One or more signalling questions
are answered as 'unclear’

and none with 'high’

High risk on bias: Any of signalling questions is an-
swered with 'no"

TEST ACCURACY DATA

1. Data extraction for entering in RevMan:

Evacuation proctogram positive Evacuation proctogram negative
Index test positive  True positive: False positive: Total index test +ve:
N= N= N=
Index test nega- False negative: True negative: Total index test -ve:
tive
N= N= N=
Total disease +ve: Total disease -ve: Total number tested:
N= N= N=

2. Data extraction for entering in Meta-analysis:

Use when two tests are performed:

Patern EP Test 2 e.g. Number of pa-
tients

1 Positive Positive TP

2 Positive Negative FN

3 Negative Positive FP

4 Negative Negative TN

Total number of patients

Use when more tests are performed:
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Patern EP Test 2 Test 3 Test ... Number of pa-
tients

1 Positive Positive Positive

2 Positive Positive Negative

3 Positive Negative Negative

4 Positive Negative Positive

5 Negative Positive Positive

6 Negative Negative Positive

7 Negative Positive Negative

8 Negative Negative Negative

Please add tables for each target condition under evaluation

Please add tables if more than one cut-off value is used, or when different methods of performing index test were used (e.g. with or without
rectal contrast)

Appendix 8. Assessment of methodological quality QUADAS-2
DOMAIN 1: PATIENT SELECTION

A. DESCRIPTION

Review question: Women with Obstructed Defaecation Syndrome

Describe methods of patient Patient selection:
selection
Study design:
Study objective:

Inclusion criteria:

Exclusion criteria:

Describe included patients Nr of included patients:
(previous
Gender:
testing, presentation, intend-
ed use of index test, and set- Age:
tin
g Symptoms:
Ethnicity:

Co-morbidities:

Setting:
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Time period:

Country study is conducted:

B. SIGNALLING QUESTIONS

Was a consecutive or random
sample of patients enrolled?

Astudy ideally should enrol a
consecutive or random sam-
ple of eligible patients with sus-
pected disease to prevent the
potential for bias.

Yes= Ifitis clearly stated a consecutive or random sample of eligible patients was enrolled in the
study.

No=Ifitis clearly stated a selected (non-consecutive or non-random) sample of patients was en-
rolled in the study (e.g. women with presence of a target condition on clinical examination) or pa-
tients were selected by convenience.

Unclear = If the method of patient recruitment or sampling is not reported or we could not tell.

Was a case-control design
avoided?

Studies enrolling participants
with known disease and a con-
trol group without the condi-
tion may exaggerate diagnos-
tic accuracy.

Yes= If the study avoided implementation of two separate selection processes to sample patients
with the target condition and patients without the target condition.

No= If the study did not avoid implementation of two separate selection processes to sample pa-
tients with the target condition and patients without the target condition.

Unclear=If the method of selection processes is not reported or is unclear.

We did not include any case-control studies because this design might lead to overestimation of accu-
racy, hence this question is answered yes for all studies.

Did the study avoid inappro-
priate exclusions?

Studies that make inappropri-
ate exclusions (for example, not
including 'difficult-to-diagnose’
patients) may result in overesti-
mation of diagnostic accuracy.

Yes= If inclusion/exclusion criteria were presented and all patients with ODS or suspected with tar-
get conditions were included.

a. Exclusion criteria are formulated and they are appropriate ( e.g. < 18 age, certain co-morbidities
not affecting target condition, contra-indications for one of the tests, non-willingness to partici-
pate, previous prolapse surgery, inability to strain).

b. No exclusion criteria are formulated, but recruitment is consecutive (meaning no patients are ex-
cluded).

No= If exclusion criteria are formulated and are inappropriate (e.g. exclusion of patients with or
suspected to have one of the target conditions, exclusion of patients who could have undergone
imaging for ODS, exclusion of patients based on age, education level, ethnicity or other psychoso-
cial factors)

Unclear = If the study did not provide clear definition of the selection (inclusion or exclusion) crite-
ria and 'no' judgement is not applicable.

a. No exclusion criteria are formulated and patients sampling is not consecutive (patients were ex-
cluded but we do not know if it is inappropriate)

b. No exclusion criteria are formulated and it is unknown if recruitment was consecutive (unknown
if patients were excluded and if it was inappropriate)

NB In case of a retrospective study: if it has formulated exclusion criteria of not having had the in-
dex test or reference standard, this has to be considered as domain 1 rather than excluded from
analysis (domain 4) as this causes selection bias

C. RISK OF BIAS

Could the selection of patients
have introduced bias?

Low risk on bias: All signalling questions are answered with 'yes'

Unclear risk on bias:One or more signalling questions are answered as 'unclear' and none with
'high'

High risk on bias:Any of signalling questions is answered with 'no".
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D. CONCERNS ABOUT APPLICABILITY

Test accuracy data available Yes / No / Unclear

for female patients only?

Test accuracy data available
for patients with ODS symp-
toms only?

Yes / No / Unclear

Are there concerns that the in-
cluded patients do not match
the review question?

High concern: If the study population differed from the population defined in the review question
in terms of demographic features and co-morbidity (e.g. male included, asymptomatic patients)

Low concern: If the study includes only clinically relevant population that would have undergone
index test in real practice and includes representative form of target condition (e.g. women with
symptoms of ODS)

Unclear concern:If this information was unclear

DOMAIN 2: INDEX TEST

A. DETAILS

Review question Any type of imaging that could identify the target conditions: rectocele, enterocele, intussuscep-
tion, anismus and pelvic floor descent. Because of the design of this meta-analysis this section will

always contain the results of EP and any other type of imaging (MRI and Ultrasound).

Describe the index test and
how it was conducted and in-
terpreted

Name index test: Name

Details of conducting index test: Manufacturer, type probe, Patient position, Use of contrast, Level of
expertise

Imaging acquisition: Evacuation phase
Imaging analysis: Examiners (number, level of expertise, blinding)

Threshold test positivity: For each target condition

B. ASSESSING RISK OF BIAS

Were the index test results in-
terpreted without knowledge
of the results of the other in-

Yes = If the operators performing or interpreting the index test were unaware of the results of refer-
ence standard or the index test was always performed and interpreted before results of the refer-
ence standard were known.

dex test(s)?
No= If the operators performing or interpreting the index test were aware of the results of reference

standard (e.g. results of the index test are ascertained retrospectively from patient notes once the
reference standard result is known)

Knowledge of the one index
test results may influence inter-
pretation of the other index test
results. The potential for bias is
related to the subjectivity of in-
terpreting index test and the or-
der of testing.

Unclear=If it is not reported whether the index test was conducted without knowledge of the re-
sults of the index test, or whether the index test was completed before the reference standard was
known.

Was the threshold for test posi-
tivity pre-specified?

Yes= If the threshold (known or unknown) was defined before execution or interpretation of the
index test (e.g. if in a study authors explicitly state they used a threshold specified prior to testing
with the index test, even if they don't explicitly state what the threshold is)
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No= If the threshold for a positive result was not defined prior to test execution (e.g. if the threshold
was chosen based on index test results performed at various thresholds to find the threshold with
the best sensitivity/specificity)

Unclear = If it was unclear whether the used threshold was pre-specified or not

C. RISK OF BIAS

Could the conduct orinterpre-  Low risk on bias:All signalling questions are answered with 'yes'
tation of the index test have in-

troduced bias? Unclear risk on bias: One or more signalling questions are answered as 'unclear' and none with

'high'

High risk on bias: Any of signalling questions is answered with 'no".

D. CONCERNS ABOUT APPLICABILITY

Variations in test technology, execution, or interpretation may affect estimates of its diagnostic accuracy.

If a reference line was used, Yes / No / Unclear / Not applicable
was it the PCL?

For MRI was the scannera Tes-  Yes/No/Unclear/ Not applicable
la 1.0 or higher?

Are there concerns that thein-  High/Low/Unclear
dex test, its conduct, oritsin-

terpretation differ from the re-

view question?

DOMAIN 3: REFERENCE STANDARD

A. DETAIL

Review Question No reference standard is avail-
able, hence it was not possi-
ble to answer these sections.
Consequently these sections
have been removed from the
QUADAS-2 assessment tool. Be-
cause of the design of this meta-
analysis the results of EP are as-
sessed in domain 2: index test.

Describe the reference standard and how it was conducted and interpreted (cut and paste from Not applicable
paper if possible)

B. ASSESSING RISK OF BIAS

Were the reference standard results interpreted without knowledge of the results of the index Not applicable
test?

Knowledge of the index test results may influence interpretation of the reference standard results.
Potential for bias is related to the potential influence of previous knowledge on the interpretation of
the reference standard.
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Is the reference standard likely to correctly classify the target condition?

Cochrane Database of Systematic Reviews

Not applicable

Estimates of test accuracy are based on the assumptions that the reference standard is 100% sensi-
tive and that specific disagreements between the reference standard and index test result from in-

correct classification by the index test.

Was the threshold for test positivity pre-specified?

Not applicable

C. RISK OF BIAS

Could the reference standard, its conduct, or its interpretation have introduced bias?

Not applicable

D. CONCERNS ABOUT APPLICABILITY

Are there concerns that the target condition as defined by the reference standard does not match

the review question?

Not applicable

4. FLOW AND TIMING

A. DETAIL

Review question

Less than 3 months between imaging techniques as target conditions can
progress (arbitrary cut-off).

Describe any patients who did not receive the index
tests or who were excluded from the analysis (refer
to flow diagram)

Enrolment and exclusions (+ reasons):

Nr analysed:

Describe the interval and any interventions between
the index tests

Time interval (+ interventions) between index tests:

B. ASSESSING RISK OF BIAS

Was there an appropriate interval between index
tests?

Yes = If time interval was reported and was less than 3 months
No = If time interval was reported and was more than 3 months

Unclear = If time interval was not stated clearly, but authors' description al-
lowed to assume that the interval was reasonably short.

Did all patients underwent EP?

Did all patients receive the index test irrespective of
the other index test results?

Verification bias occurs when only a proportion of the
study group receives confirmation of the diagnosis by
the reference standard, or if some patients receive a
different reference standard. If the results of the in-
dex test influence the decision on whether to perform
the reference standard or which reference standard is
used, estimated diagnostic accuracy may be biased.

Yes = If all participants underwent evacuation proctogram (however not nec-
essarily as a reference standard)

No=If not all participants underwent evacuation proctogram or if only a sub-
set of participants had evacuation proctogram, but the information on this
population was not available in isolation.

Unclear= If this information was unclear.
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(Continued)

Were all patients included in the analysis? Yes = If all the women were included in the analysis or if not all women were

included in the analysis but:
Were withdrawals from the study explained?

- the withdrawals did not meet inclusion criteria prior to execution of index

Were ;l;\interpretable/intermediate test results re- test (contra-indications for index test, non-willingness to participate)
ported?

- the withdrawals are explained, appropriate and at random (patient did not
A[[pal’ticipants recruited into the Studyshou[d be in- attend appointment, lost or incomplete data Sets)
cluded in the analysis. A potential for bias exists if the
number of patients enrolled differs from the number - excluded results are reported as uninterpretable results (not able to strain/
of patients included in the 2 x 2 table of results. evacuate, poor quality of image)

No = If any patients were excluded from the analysis for inappropriate rea-
sons or exclusions were not explained.

Unclear = If this information was unclear

C. RISK OF BIAS

Could the patient flow have introduced bias? Low risk on bias: All signalling questions are answered with 'yes'

Unclear risk on bias: One or more signalling questions are answered as 'un-
clear' and none with 'high'

High risk on bias: Any of signalling questions is answered with 'no"

Appendix 9. Statistical Analysis: Bayesian hierarchical latent class analysis

The meta-analysis was performed using a Bayesian approach to hierarchical Latent Class Analysis, as described in the article on
comparative Bayesian meta-analysis of diagnostic studies by Menten and Lesaffre (Menten 2015). Specifically we applied the hierarchical
Latent Class Model (model 4), that is suitable for an imperfect reference standard.

The following syntax presents the OpenBUGS model that we used, here for a setting with two tests for which the sensitivity and specificity
are to be estimated, in addition with the PPV, NPV, DOR, LR+ and LR-. Probabilities to evaluate whether an index test was suitable as a
replacement test for EP or as SpIN or SnOUT triage test, are based on the MCMC chain of comparisons of the sensitivities and specificities
of the index test with EP (diffSe2 and diffSp2).

Models similar to the Bugs model presented below, but with the appropriate number of tests (e.g. six tests), were fit using OpenBUGS
version 3.2.3, with 3 chains, each with 100,000 iterations (burning 50,000).

model{
for (i in L:nPats){

status[i] ~ dbern(prev([studyl[i]]) # true status of person i
for(k in 1:nTests){

Y[i,k] ~ dbern(P[i,k])

}

# Y[i,k]: observed result for person i test k

# P[i,k] is the probability of positive test result for test k person i

# alphak: vector of length 2 with logit (sens) and logit (1-spec) for test k.
logit(P[i,1]) <- status[i] * alphal[studyl[i],1] + (1-status][i]) * alphal[study][i],2]
logit(P[i,2]) <- status[i] * alpha2[studyl[i],1] + (1-status][i]) * alpha2[study[i],2]

}
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# across studies, alphak is bivariate norm. distributed, mean muk, covar matrix inverse (Rk)

for(j in 1:nStudy){

alphal[j,1:2] ~dmnorm(mul[],R1[,])
alpha2[j,1:2] ~ dmnorm(mu2[],R2[,])

prev[j] ~ dbeta(1,1)

logitprevl[j] <- log(prev(jl/(1-prev(j]))

}

mean.prevlogit <- mean(logitprev(])
prevalence <- 1/(1+exp(-mean.prevlogit))
mul[1] ~ dnorm(0,.37)1(0,)

mu2[1] ~ dnorm(0,.37)1(0,)

mul[2] ~ dnorm(0,.37)I(,0)

mu2[2] ~ dnorm(0,.37)I(,0)

R1[1:2,1:2] <-inverse(RI1[1:2,1:2])

RI1[1,1] <- pow(sigmal[1],2)

RI1[1,2] <- covl

RI1[2,1] <- covl

RI1[2,2] <- pow(sigmal[2],2)

covl <- corrl*sigmal[1]*sigmal[2] # covariance logit sens with logit (1-spec)
corrl ~ dunif(-1,1)

sigmal[1] ~dnorm(0,1)I(.001,5) # between-study sigma
sigmal[2] ~ dnorm(0,1)1(.001,5)

R2[1:2,1:2] <- inverse(RI2[1:2,1:2])

RI2[1,1] <- pow(sigma2[1],2)

RI2[1,2] <- cov2

RI2[2,1] <- cov2

RI2[2,2] <- pow(sigma2[2],2)

cov2 <- corr2*sigma2[1]*sigma2|[2]

corr2 ~ dunif(-1,1)

sigma2[1] ~ dnorm(0,1)I(.001,5) # dunif(.001,5)
sigma2[2] ~ dnorm(0,1)1(.001,5) # dunif(.001,5)
# calculations

SENS[1] <- 1/(1+exp(-mul[1]))

SPEC[1] <- 1/(1+exp( mul[2]))

SENS[2] <- 1/(1+exp(-mu2[1]))
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SPEC[2] <- 1/(1+exp( mu2[2]))

PPV[1] <- (SENS[1]*prevalence) /

(SENS[1]*prevalence + (1-prevalence)*(1-SPEC[1]))

NPV[1] <- (SPEC[1] *(1-prevalence))/(SPEC[1]*(1-prevalence) +

+ (prevalence*(1-SENS[1])))

PPV[2] <- (SENS[2] *prevalence)/

(SENS[2]*prevalence + (1-prevalence)*(1-SPEC[2]))

NPV[2] <- (SPEC[2] * (1-prevalence))/(SPEC[2]*(1-prevalence) +
+ (prevalence*(1-SENS[2])))

DOR[1] <- 100*SENS[1]*SPEC[1]/ (100*(1-SPEC[1])*(1-SENS[1]))
DOR[2] <- 100*SENS[2]*SPEC[2]/ (100*(1-SPEC[2])*(1-SENS[2]))
LRpos[1] <- 100*SENS[1]/ (100*(1-SPEC[1]))

LRpos[2] <- 100*SENS[2]/ (100*(1-SPEC[2]))

LRneg [1] <- (1-SENS[1])/SPEC[1]

LRneg [2] <- (1-SENS[2])/SPEC[2]

# difference between sensitivities/ specificities, for calculation of probabilities

diffSe2[1] <- SENS[2]-SENS[1]
diffSp2[1] <- SPEC[2]-SPEC[1]

}

Appendix 10. Standardised form: Assessment level of evidence according GRADE

Consider which accuracy outcome link most directly to clinical outcome:

Is it more important that the index test rules out or rules in a target condition?

What are the harms of false positives and false negatives?
- Harm of a missed diagnosis:

- Harm of further testing or treatment:

Target condition - Imaging technique

Table summarising all data
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1. Risk of Bias

Summary Risk of Bias per domain (N studies (N patients))

High Unclear Low

Patient selection

MRI or Ultrasound

EP

Flow and timing

Reasons high risk of bias domain 1 and 4:

Concerns about selection bias? Yes/No, if yes please explain

Reasons high risk of bias domain 2 and 3:

Concerns about verification bias/interpretation bias? Yes/No, if yes please explain

Summary Risk of Bias per study (N studies (N patients))

Number of studies Number of domains
Low risk of bias All 4 domains
Unclear risk of bias 1 domain:, 2 domains:, 3 domains: , 4 domains:
High risk of bias 1 domain:, 2 domains:, 3 domains: , 4 domains:

DTA measures with and without high risk of bias studies

N studies Sensitivity (95% Crl) Specificity (95% Crl)

All studies

High risk of bias excluded

When outcome measure differs 10% or more it should be downgraded.

Differences close to 10% is defined as borderline and in combination with another borderline judgement the total level of evidence should
be downgraded with one level.

Judgment sensitivity: ROB not serious / serious / very serious / borderline

Judgment specificity: ROB not serious / serious / very serious / borderline

Explanation:
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2. Directness

Summary Applicability (N studies (N patients))

Yes No

N studies N patients N studies N patients
Women only oo (%) e (2. %)
ODS only e (%) oo (%)

DTA measures with only women with ODS

N studies Sensitivity (95% Crl) Specificity (95% Crl)

All studies

Only women with ODS

When outcome measure differs 10% or more it should be downgraded.

Differences close to 10% is defined as borderline and in combination with another borderline judgement the total level of evidence should
be downgraded with one level.

Judgment sensitivity: Direct / Indirect / Borderline

Judgment specificity: Direct / Indirect / Borderline

Explanation:

3. Consistency

Forest plots summarising data:

Co-variates assessed: patient position, evacuation phase, rectal contrast, cut-off value

If heterogeneity could be explained by co-variates judgment does not need to be downgraded.

Unexplained heterogeneity should be downgraded 1 level. Borderline judgements should in combination with another borderline
judgement downgrade the total level of evidence with one level.

If studies were all performed by the same research group this should be downgraded an extra level.

Judgment sensitivity: Consistent / Inconsistent / Borderline

Judgment specificity: Consistent / Inconsistent / Borderline

Explanation:

4. Precision
Sample size: ... studies, ... patients

Confidence intervals: sensitivity (... -....), specificity (... - ....)
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What happens with FN and NPV if sensitivity was 10% overestimated by our analysis?

- Sensitivity ... (95%Cl ...): NPV ...: FN .... (in cohort of 1000) ....%

- Sensitivity ... (95%Cl ...): NPV ...: FN .... (in cohort of 1000) ....%

-From .... to .... post test probability of having the condition after a negative test.

What happens with FP and PPV if specificity was 10% overestimated by our analysis?

- Specificity .... (95%ClI ...): PPV ....: FP .... (in a cohort of 1000) ....%

- Specificity .... (95%CI ...): PPV ....: FP .... (in a cohort of 1000) ....%

-From ....% to ...% post test probability of not having the condition after a positive test.

If the impact of imprecision on clinical outcomes is negligible or if the demonstrated precision is sufficient to make the decision, the
evidence should not be downgraded.

NB as a combination of symptom severity, clinical examination and test result determines if patient would have treatment or not; in most
cases the test result not too much influence on patient’s outcome.

Downgrading if:

- Sample size 3 studies or fewer, or

- Sample size 400 patients or fewer, or

- Confidence interval reach 0.50 or width > 0.30 (if not yet downgraded for inconsistency)

Judgment sensitivity: Precise / Imprecise

Judgment specificity:Precise / Imprecise

Explanation:

5. Overall quality of the evidence

Sensitivity Specificity

Risk of bias judgment

Directness judgment

Consistency judgment

Precision judgment

Overall judgment High / Moderate / Low / Very High / Moderate / Low / Very
Low Low

Explanation:

High: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is
a possibility that it is substantially different.

Low: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
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NB Publication bias; not included as not performed

NB Dose response association; not included as not valid for DTA meta-analysis

NB Existence of plausible unmeasured confounders; not assessed

NB Strength of association (i.e. magnitude of effect); imperfect reference standard taken in account in all analysis
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As a secondary objective in the protocol we aimed to assess test accuracy of each test at prespecified thresholds, but this was not possible
due to insufficient data. The data that were available were used in the investigation of heterogeneity.

Criteria for considering studies for this review:

We included studies recruiting women with and without symptoms, to be able to retrieve extra test accuracy data on women with ODS.

Test positivity of TPUS for rectocele was defined as > 0 cm depth rather than > 10 mm depth, to have the same cut-off value as rectocele
for all imaging techniques.

Selection of studies:

Eligible articles not in the English language were not translated, but we contacted the authors to supply the required information.

Assessment of methodological quality:

A domain was not only deemed at ’high risk on bias’ when all signalling questions were answered with 'no’, but when any of the signalling
questions was answered with 'no".

Statistical analysis and data synthesis:

Instead of the pairwise LCA approach as described by Chu 2009, we applied the Bayesian hierarchical LCA approach as described by Menten
2015.

We defined criteria for replacement test and triage test to establish the role in the diagnostic pathway of the index test under evaluation.

Investigation of heterogeneity:

We were unable to perform all planned analyses, due to insufficient data.

Sensitivity analysis:

In the protocol we said that we would perform an additional sensitivity analysis to determine the effect of excluding studies that were
flagged as possibly less appropriate for inclusion (when disagreement between authors could not be resolved). We did not have any such
studies, so this analysis was not performed.

Besides the planned sensitivity analysis excluding studies at high risk of bias, we also performed a sensitivity analysis excluding studies
with concerns about applicability, an analysis excluding studies published before 2010, and an analysis without studies that were excluded
in one or more of the previous analyses, to minimise all potential risk of bias.

Summary of findings:

We assessed the overall quality of the evidence using GRADE, to aid healthcare workers and decision-makers with the interpretation of the
results. We did not refer to GRADE in the protocol.

INDEX TERMS
Medical Subject Headings (MeSH)
Bayes Theorem; Defecation; Defecography; *Pelvic Floor Disorders [complications] [diagnostic imaging]; Ultrasonography

MeSH check words

Female; Humans
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