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Abstract
A case report entitled “Primary gastroduodenal tuberculosis presenting as gastric 
outlet obstruction” recently published in the World Journal of Clinical Cases pre-
sented a rare cause of gastric outlet obstruction and highlighted the atypical 
manner in which gastrointestinal tuberculosis (TB) can present. The literature 
with regards to this rare pathology is limited to case reports and case series with 
the largest being published using data from between 2003 and 2013. However, 
since then the diagnostic tools available have significantly changed with more 
modern and increasingly accurate tests now available. This editorial reviews the 
current state of the art with regards to diagnosis in gastrointestinal TB.
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Core Tip: Gastrointestinal tuberculosis is a rare pathology that can present in many 
atypical ways. This pathology is relatively rare and can be a significant challenge to 
diagnose. This editorial, in response to a recently published case report, aims to provide 
an update on diagnostic tests and approaches available.
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INTRODUCTION
The case report “Primary gastroduodenal tuberculosis presenting as gastric outlet obstruction” presented in this edition 
by Ali et al[1] highlights the difficulties in diagnosing gastrointestinal tuberculosis (TB). TB is an infectious disease caused 
by the bacteria Mycobacterium tuberculosis (M. tuberculosis) which affects an estimated 10.6 million people and causes over 
1.3 million deaths each year. Though primarily a respiratory disease, extrapulmonary disease is found in around 20% of 
patients with TB and occurs both in isolation or conjunction with pulmonary TB[2]. Abdominal TB, affecting the 
gastrointestinal tract, visceral organs, peritoneum and/or lymph nodes is thought to represent between 3%-21% of cases 
of extrapulmonary TB[3]. Abdominal TB may develop through ingestion of infected lung secretions, direct invasion from 
adjacent infected tissues and through haematogenous or lymphatic spread[4]. Our previously published case series 
reported on all the cases of abdominal TB seen at St George’s Hospital, London between 2003 and 2013, 65 cases in total. 
Since the report of this series there have been a number of advances in TB diagnostics but it’s variable and non-specific 
clinical presentation mean that abdominal TB remains a challenge to diagnose (see Table 1)[5].

DIAGNOSING ABDOMINAL TUBERCULOSIS
Abdominal TB often mimics other gastrointestinal conditions such as inflammatory bowel disease, peptic ulcer disease, 
lymphoma and other malignancies[6,7]. Delays in diagnosis contribute to the poor prognosis of abdominal TB and 
progression to severe and potentially life-threatening complications including acute gastrointestinal haemorrhage, 
obstruction or perforation[8,9].

Establishing a diagnosis of abdominal TB begins with clinical signs and symptoms. As in pulmonary TB, features of 
systemic infection including low-grade fever, night sweats and weight loss may be present[5,9]. Abdominal symptoms 
vary according to site of infection and may only become apparent late in the disease course[4]. Gastrointestinal (or 
luminal) TB typically presents with chronic, colicky abdominal pain, vomiting, loss of appetite, chronic diarrhoea and/or 
constipation. Weight loss, accompanied with iron deficiency anaemia, are often predominant features of gastrointestinal 
TB due to impaired absorption, decreased food intake and a chronic inflammatory process[8]. Complications of 
gastrointestinal TB include ulceration, haemorrhage, stricture and fistula formation, obstruction and perforation. In India, 
abdominal TB is the second most common cause of bowel perforation, after typhoid, usually proximal to a TB-related 
stricture[4]. Organ-specific signs (such as jaundice, elevated blood liver enzymes or amylase) may aid differential 
diagnosis of visceral TB, a less common type of abdominal TB which affects the liver, spleen, gallbladder, pancreas, 
biliary or genitourinary tract[10]. Peritoneal TB may present insidiously, with sub-acute abdominal pain, distension and 
eventually, peritonitis. Depending on the site of infection, examination may reveal an abdominal mass, ascites, organo-
megaly or lymphadenopathy[10].

Imaging should be performed in all patients with a suspicion of abdominal TB. Ultrasound is useful as an initial and 
non-invasive tool able to detect features of abdominal TB, without the use of ionising radiation, including ascites, 
peritoneal thickening, lymphadenopathy and hepatic or splenic lesions. However, in confirmed TB infection, ultrasound 
has a relatively low sensitivity of 63% and specificity of 68% for diagnosing abdominal disease[11]. Ultrasound-guided 
fine needle aspiration also offers the option to obtain tissue for histopathology and microbiological evaluation and is 
particularly useful for the diagnosis of visceral TB; whereas paracentesis or laparoscopy or may be required for definitive 
diagnosis of peritoneal disease[7,12,13]. Computed tomography (CT) findings are similarly non-specific but useful for 
evaluating the extent and type of abdominal TB and identifying any complications[7,14]. CT appearances of abdominal 
TB may mimic other infections, inflammatory disorders or malignancies including lymphoma[6,7].

In cases of gastrointestinal TB, alongside cross-sectional imaging, endoscopy is crucial to investigate the extent and 
severity of disease and provide an opportunity for tissue biopsy. The endoscopic findings in gastrointestinal TB are 
variable and may include a loss of vascular pattern, erythema, superficial to deep ulcerations, nodularity, polyps, inflam-
matory masses, strictures or colitis (see Figure 1)[5,15]. Endoscopic and histological appearance of gastrointestinal TB 
may be mistaken for Crohn’s, since both diseases have a predilection for the small bowel and cause chronic granulo-
matous inflammation[16].

Histopathological examination of biopsy samples may demonstrate typical (though non-specific) features of abdominal 
TB including granulomas with caseating necrosis, Langerhans giant cells, chronic ulcers lined by conglomerate 
epithelioid histiocytes and disproportionate submucosal inflammation[8]. Although the sensitivity of histopathology is 
relatively low, diagnostic accuracy can be improved through increasing the number, volume and depth of biopsy 
specimens[17]. Analysis of ascitic fluid obtained through paracentesis usually reveals leucocytosis, low glucose and a low 
serum ascites albumin gradient[18]. Raised adenosine deaminase levels in ascitic fluid is suggestive of peritoneal TB, but 
is not useful in HIV populations[19].

For many years, conventional microbiology techniques including Ziehl Nelsen staining of acid-fast bacilli (AFB) and 
culture were the mainstay of TB diagnostics. For the diagnosis of abdominal TB, culture and Ziehl Nelsen staining have 
very high specificity (reaching 100%) but their value is limited by very low sensitivity (17.3%-31.0% and 9.3%, 
respectively)[8]. Sensitivity is reduced further in peritoneal TB, where the bacterial load in ascitic fluid is typically very 
low[20]. Due to the slow growth rate of M. tuberculosis, it may require 6-8 weeks to obtain a culture result. As with 
histopathology, diagnostic yield of culture and AFB staining, also known as Ziehl-Neelsen staining, can be significantly 
improved by increasing the number of samples sent for microbiological examination[21]. Combining histopathology and 
culture findings increases diagnostic accuracy[8].
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Table 1 Summary of diagnostic tools useful in abdominal tuberculosis

Diagnostic tools

Vary according to site of infection (luminal, visceral, peritoneal)Clinical signs 

Non-specific and may only be present in late stage of disease

Ultrasound is useful as a non-invasive imaging modality and can guide fine needle aspiration to obtain tissue for diagnosis of 
visceral TB, but has low sensitivity and specificity

Imaging 

Cross-sectional abdominal imaging is non-specific but recommended to assess extent of TB infection and identify complications

Gross endoscopic appearance may mimic other diseases such as Crohn’s (Figure 1)Endoscopy

Facilitates targeted tissue biopsy for histological and microbiological examination

Histopathology Characteristic tissue features include granulomas with caseating necrosis, Langerhans giant cells, chronic ulcers lined by 
conglomerate epithelioid histiocytes and disproportionate submucosal inflammation

Ziehl Nelsen staining of acid-fast bacilli provides rapid diagnosis with high specificity

Both staining and culture have low sensitivity

Conventional 
microbiology

Due to slow growth rate of M. tuberculosis, culture may require 6-8 weeks

PCR provides very high specificity across all specimen types

PCR sensitivity is superior in tissue compared to ascitic fluid or paraffin-embedded specimens

Molecular 

Stool PCR and cell-free DNA have potential as alternative, non-invasive tests but require further evaluation to confirm diagnostic 
performance

T-cell based IGRA, including QuantiFERON® and T-SPOT® on blood or ascitic fluid cannot differentiate between latent and active 
infection but can complement other diagnostic modalities

Serology 

Poor sensitivity in patients who are immunocompromised or who have disseminated disease

TB: Tuberculosis; IGRA: Interferon-gamma release assays; M. tuberculosis: Mycobacterium tuberculosis.

Figure 1 The endoscopic findings of intestinal Crohn’s compared to intestinal Tuberculosis. A: Longitudinal ulcers and cobblestone appearance 
seen in Crohn’s disease; B: Circumferential ulceration seen in intestinal Tuberculosis. Citation: Ye Z, Lin Y, Cao Q, He Y, Xue L. Granulomas as the Most Useful 
Histopathological Feature in Distinguishing between Crohn's Disease and Intestinal Tuberculosis in Endoscopic Biopsy Specimens. Medicine (Baltimore) 2015; 
94(49): e2157 Copyright ©The Author(s) 2015. All rights reserved. Published by Wolters Kluwer Health, Inc[27] (Supplementary material).

In recent years, molecular diagnostics such as PCR have emerged as promising new tools for the diagnosis of 
abdominal TB. The main advantage of PCR over conventional culture or microscopy is the rapid detection of even very 
low bacterial burdens directly from clinical specimens. Certain assays, such as Gene-XpertÒ, offer simultaneous detection 
of mutations conferring antimicrobial resistance, which can guide treatment regimens[8]. In a recent meta-analysis, the 
pooled sensitivity of PCR for the diagnosis of abdominal TB was low (58%, 95%CI 51%–64%) and specificity was high 
(99%, 95%CI 97%-99%) compared to a composite reference standard of clinical, radiological and histopathological 
evidence[22]. Though specificity remained consistently very high, there was significant variability in the sensitivity of 

https://f6publishing.blob.core.windows.net/03401c0d-36f5-412c-88cc-b00ab1971ff6/93556-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/03401c0d-36f5-412c-88cc-b00ab1971ff6/93556-supplementary-material.pdf
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PCR according to assay specifics. The sensitivity of multiplex PCR, which amplifies multiple DNA targets in a single 
reaction, was superior to simple PCR and Gene-XpertÒ (82%, vs 56% and 45%, respectively). PCR assays targeting the 
IS6110 gene were more sensitive than those targeting the rpoB gene (60% vs 45%). Other PCR assays including single-tube 
loop-mediated isothermal amplification and fluorescent quantitative PCR (qPCR) have been used for the diagnosis of 
abdominal PCR but data is limited. The sensitivity of PCR was superior in evaluation of tissue specimens over ascitic 
fluid (62% vs 51%), likely due to higher bacterial burdens found in the gastrointestinal tract. Sensitivity of PCR dropped 
significantly when using paraffin-embedded specimens, secondary to DNA degradation and introduction of PCR 
inhibitors (sensitivity 34% compared to 58% and 72% for fresh and frozen tissue specimens, respectively).

PCR analysis of stool samples provides a non-invasive diagnostic tool to aid in the diagnosis of gastrointestinal TB. 
Stool PCR has demonstrated a moderate sensitivity of 64%, though data is limited and larger, multicentre cohort studies 
are needed before widespread implementation is recommended[22]. Detection of circulating cell-free DNA (cfDNA) 
within easily-accessible blood, urine or ascitic fluid samples provides another potential non-invasive diagnostic test for 
abdominal TB[23]. A recent meta-analysis identified only a single study evaluating qPCR of cfDNA in ascitic fluid, with 
low sensitivity of 40% and specificity of 90% against a composite reference standard[24,25].

T-cell based interferon-gamma release assays (IGRA), including QuantiFERON® and T-SPOT® on blood or ascitic fluid, 
have largely replaced tuberculin skin test (TST) for diagnosis of active and latent TB[8]. Unlike TST, specificity of IGRA is 
not affected by prior BCG vaccination. For peritoneal TB, sensitivity and specificity of IRGA on peripheral blood was 
found to be high at 91% and 78%, respectively[26]. The utility of IGRA is limited by poor sensitivity in patients who are 
immunocompromised or have disseminated disease[8].

CONCLUSION
Abdominal TB continues to pose a major diagnostic challenge for clinicians. There exists no single test that has proved to 
be adequate in both sensitivity and specificity for the diagnosis of abdominal TB. In recent years, non-invasive diagnostic 
tools including stool or cfDNA PCR and serological tests have emerged with some promising results, though larger, 
prospective trials are needed before widespread implementation is recommended. Until then, combining results of 
multiple diagnostic modalities (including clinical, radiological, histopathological, microbiological, molecular and 
serological evidence) remains necessary in order to diagnose this clinical conundrum.
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