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Abstract:
Background:

Meningioma is a common slow growing spinal tumouthwa predilection for intradural
occurrence. Patients usually present with pairovedld by ataxia and sensory and sphincter
problems. The gold standard treatment in thesesdasgross total microsurgical resection
under general anaesthesia. However, there existdngesthetic risk patients unsuitable for
general anaesthesia. Performing spinal surgeridgrulocal anaesthesia and sedation has
been reported albeit rarely for mostly minimallywasive procedures but not for open

intradural pathologies.

Case description: We report a 63-year-old woman with critical aorstenosis, coronary
artery disease and severe chronic obstructive ggwigsease (COAD) who presented with
ten months’ history of worsening back pain andtbral leg pains, ataxia, hyperreflexia in
lower limbs as well as altered lower limb sensatibtagnetic resonance imaging (MRI)
revealed a contrast enhancing intradural lesion6af with severe spinal cord compression.
However, the patient was ASA class IV and her eardilisease was not amenable to
intervention. She underwent thoracic laminectomg arcision of the tumour under local

anaesthesia and sedation with no significant caragdins and clinical improvement.

Conclusion: Our illustrative case and literature review suggest utilising local anaesthesia
and sedation to perform spinal surgeries includirtgadural tumours is possible even in
high-risk patients with good outcome. Our ASA clég¢spatient tolerated the surgery well

with gross total tumour resection and subsequaaiwgon of the symptoms.
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| ntroduction:

Spinal tumours represent 2%—4% of central nervoustemn tumours and can be
intramedullary, intradural extramedullary, or exueaf. Approximately 40%-50% of spinal
tumours are intradural lesions and the vast mgjarié extramedullar§. About 25%-46% of
the intradural spinal tumours are MeningiofhasThe peak incidence is in the fifth and sixth
decade age group with female predominarfcd atients most commonly present with pain
followed by gait disturbances, sensory changes satiihcter problens Meningiomas are
slowly growing benign lesions and therefore thedegihndard treatment is complete
resection. To achieve this goal, surgical apprdeshbeen addressed thoroughly in literature
ranging from more than one level laminectomies tmimmally invasive endoscopic
procedures However, all these procedures are carried outeurgéneral anaesthesia.
Although minimally invasive spinal surgeries haweeb reported under local anaesthesia and
sedatiofi*®, the literature is scarce regarding resectionntfadural tumours under local

anaesthetic and sedation.

Herein, we report a case of thoracic intradural imgioma in a patient who presented with
back and leg pain and gait disturbance and wagiftwmhave critical aortic stenosis, coronary
artery disease and severe (COAD). She had her taperaguccessfully under local

anaesthesia and sedation with significant improvem&e discuss the clinical presentation,

imaging, and the operative and anaesthetic proesdur



Case Report:

A 63-year-old female ex-smoker presented with teontims’ history of back pain and
worsening bilateral leg pains. She had unremitfoprggressively worsening pain that did not
respond to maximal analgesic therapy. She repoetdaced mobility over that period but no
sphincter disturbances. Despite unsteadiness anct aait on examination, she had normal
power throughout her legs but altered light touehssition and reduced joint position sense
in her lower limbs, exaggerated patellar and ayddie reflexes, upward plantar reflexes and
several beats of clonus bilaterally. MRI demonsttat T6/7 intradural extramedullary
enhancing lesion with severe spinal cord compresfitigure 1 A-D). Her medical history
included severe COAD and a murmur was found onuliadon. She was referred for an
urgent echocardiogram which revealed critical acsstenosis (100 mm Hg gradient and 0.4
cm”2 surface area). Her coronary angiogram denetestrin addition to the severe aortic
valve stenosis, moderate to severe multiple cosoadery disease. She was reviewed by our
cardiothoracic multidisciplinary team who felt thag¢ither her critical aortic stenosis nor
coronary artery disease were amenable to inteawentHer ASA grade was class IV.
Following discussion of the risk and benefits asged with the surgery and general
anaesthesia, the patient chose to proceed wittesurmder local anaesthesia and sedation
with the plan to stop if she was unable to toletate surgery. She did not want to proceed
under general anaesthesia due to the risks. Thenpaeceived an arterial line, a urinary
catheter was inserted and routine anaesthetic ororgtattached. She was positioned prone
on a Montreal mattress on a standard operating,tabth her head turned to the side and
resting on a pillow and nasal oxygen delivered adta of 2litres/minute with capnography
monitoring. The patient was immobilised with strafgsray level check was carried out by
laying spinal needles on the skin using AP rathantlateral X-rays. She was given 1 mg of

midazolam and infusions of remifentanil using a&arcontrolled infusion rate of 1-2 ng/ml



and ketamine bolus 0.5 mg/kg followed by an infasad 0.2 mg/kg/hour throughout the
procedure.. The incision site and underlying musalere generously infiltrated with 20 ml
lignocaine 1% with 1:2000000 adrenaline. T6/7 laastomy was performed using a
Diamond drill to minimise bleeding and potentiairpfrom Rongeuring of bone. Bleeding
was controlled with haemostatic agents (Surgic&l Sargiflo). The dura was lined with
cottonoid patties all around the entry zone. Patieaked in local anaesthetic were also
placed on the dura before opening it. At this stabe patient had a 30 second apnoeic
episode that may have been related to placingrad@gne soaked patty on the dura. This did
not require any intervention, but surgery was stopfo ensure she had recovered from this
episode. Once recovered, a midline linear longitakddurotomy was then performed with a
primary sharp incision of 3-4 mm and extended iblant manner with miniature hook
instruments. A microscope was not used to enabigicgh movements to adapt to the
patient’s natural thoracic breathing movements. dbeal edges were tacked to the lateral
and medial incision walls with 3-0 vicryl. CSF drage was useful to gain manoeuvring
space to safely start debulking the tumour. Blus$ettion using micro instruments with soft
curvature, and diathermy where required with bipdbaceps and suction were essential to
complete the tumour resection. The dura matterawagulated (Simpson Grade Il resection)
with subsequent histopathology demonstrating WH&dgrl meningioma. The dura was
sutured with 5-0 Prolene, Tisseal dural sealantlavkand primary closure with no drain
performed. A second temporary apnoeic episode atsmrred following further local
anaesthetic application to the dura and she redjhiamd-ventilation with a face mask for a
few breaths only. During resection of the tumobe, patient’s sedation was reduced to assess
her leg movements.. The patient tolerated the syngay well and did not complain of pain
or discomfort during the procedure. She had a dig-stay in hospital after surgery with

periods of mild hypotension and desaturation reéqgiioxygen. Her blood haemoglobin was



9.0 g/dl, which subsequently improved. Her back &gl pain has improved significantly
after surgery and she returned to her usual aesvitvo months after surgery. Six months
after surgery she reported a full recovery at clioilow-up and was extremely satisfied with
her surgery’. She had normal mobility and no signs or symptofrspinal cord compression

and MRI demonstrated no recurrence (Figure 2 A-B).
Discussion:

Complete excision is the surgical aim of intrad@@hal meningioma that causes spinal cord
compression. The surgery is usually performed umggreral anaesthesia on an urgent or
semi-elective basis depending on the presentingpgyms and signs. However, rare patients
may co-present with multiple comorbidities that nmagke general anaesthesia high risk or
even contraindicated. Performing the surgery urideal anaesthesia and sedation is an
alternative option. Literature is lacking studiesscribing the efficacy and safety of local
anaesthesia in such scenarios. There have beemlzenof case reports and published small
series describing various minimally invasive spipabcedures under sedation and local
anaesthesid'® ***? None in the last nine decades described excisidntradural tumour.
Almost all the spinal surgery cases that were peréol under local anaesthesia were
described in healthy individuals, apart from Khanh &° who reported performing
laminectomies under local anaesthesia in high askiesthetic patients. In 1926, Towne
described 3 cases of laminectomies for spinal tumcluding a meningioma under local
anaesthesia solely for the purpose of avoidingira&spy depression due to cord compression
in the case of cervical meningioma and to redueertsk of haemorrhagic shack Our
patient had severe cord compression from benigmopady and surgery was the only option
to prevent further neurological deterioration, hgereher cardiac issues precluded general
anaesthesia (23% estimated mortality rate accordmgthe American Society of

Anaesthesiology_(https://www.asahqg.org)) and thl aption was to perform the surgery




under local anaesthesia and sedation. Should beegerway issues, our plan was to hand-
ventilate the patient with a facemask and if intidrais required, our plan was to proceed no
further and close. The patient’s position with héadhed to one side resting on a pillow
enabled access to her airway and face mask vémtilaDverall, the procedure was
satisfactory with no significant intra-operativenaasthetic or post-operative complications.
Laminectomy can be painlessly carried out afteiltrafing the incision and wound with
adequate local anaesthesia. Likewise, exploraticall @aspects of the cord, and removal of
extramedullary tumours, can be painless, provighlas cord and nerve root manipulation is
minimal. In our neurosurgery centre, we have umdern lumbar and cervical laminectomies
under local anaesthesia and sedation in a smalbeuwf cases with high risk anaesthetic
patients, but never intradural surgery. This casthe first intradural surgery we carry out
under local anaesthesia and sedation. Furtherraastake surgeries allow regular assessment
of the patient’s neurology and thus obviate thednkee electrophysiological monitoring of
the spinal cord during the procedure. We reducedlgkiel of sedation during the tumour
resection and assessed the patient’s lower limhsolugy. There was no need to use
electrophysiological monitoring. The use of adremalmixed with the local anaesthesia
decreases blood loss. Spontaneous breathing il kmcaesthetic procedures reduces
intrathoracic pressures and thus bleetfinglthough the risks of toxicity and venous air
embolism have been reported, they are quite raglespmal procedures can be performed
safely under local anaesthesia with no such cosmmpdics even in high-risk anaesthetic
patients * '* 7 |n agreement with these reports, our patient dad develop such
complications; in addition, the risk of air embatiss higher when the patient head is up

during surgery, which was not the situation in case here.

In conclusion, this case illustrates an interesting important approach to intradural spinal

tumours where the procedure can be performed watkgjuate local anaesthesia and sedation



with good outcome. Although the main indication wasvoid the general anaesthetic risks,
this approach may also be considered in healthiyithehls where neurological assessment

can be used as alternative route to neurophystabgionitoring.

References

1. Chamberlain MC, Tredway TL Adult primary intradural spinal cord tumors: a review Curr
Neurol Neurosci Rep 2011: 11; 320-328

2. Arnautovic K, Arnautovic A Extramedullary intradural spinal tumors: a review of modern
diagnostic and treatment options and a report of a series Bosn J Basic Med Sci 2009: 9 Suppl
1; 40-45

3. Sivaraju L, Thakar S, Ghosal N, et al. Cervical en-plaque extradural meningioma involving the
brachial plexus: Case report World Neurosurg 2017

4, Raco A, Pesce A, Toccaceli G, et al. Factors Leading to a Poor Functional Outcome in Spinal
Meningioma Surgery: Remarks on 173 Cases Neurosurgery 2017: 80; 602-609

5. Maiuri F, De Caro ML, de Divitiis O, et al. Spinal meningiomas: age-related features Clin
Neurol Neurosurg 2011: 113; 34-38

6. Klekamp J, Samii M Surgical results for spinal meningiomas Surg Neurol 1999: 52; 552-562

7. Mende KC, Kratzig T, Mohme M, et al. Keyhole approaches to intradural pathologies
Neurosurg Focus 2017: 43; E5

8. Wu ZY, Zhu YJ, Chu L, et al. Full-Endoscopic Transforaminal Approach for Removal of a
Spontaneous Spinal Epidural Hematoma World Neurosurg 2017: 98; 883 e813-883 820

9. Ames WA, Songhurst L, Gullan RW Local anaesthesia for laminectomy surgery Br J Neurosurg
1999: 13; 598-600

10. Khan MB, Kumar R, Enam SA Thoracic and lumbar spinal surgery under local anesthesia for
patients with multiple comorbidities: A consecutive case series Surg Neurol Int 2014: 5; S62-
65

11. The patient feedback on her surgery https://www.iwantgreatcare.org/doctors/mr-erlick-
pereira 05/02/2018; 5th Feb 2018 online review

12. Wagner R, Telfeian AE, Iprenburg M, et al. Transforaminal Endoscopic Foraminoplasty and
Discectomy for the Treatment of a Thoracic Disc Herniation World Neurosurg 2016: 90; 194-
198

13. Madhavan K, Chieng LO, Hofstetter CP, et al. Transforaminal endoscopic discectomy to

relieve sciatica and delay fusion in a 31-year-old man with pars defects and low-grade
spondylolisthesis Neurosurg Focus 2016: 40; E4

14. Jha SC, Tonogai |, Takata Y, et al. Percutaneous endoscopic lumbar discectomy for a huge
herniated disc causing acute cauda equina syndrome: a case report J Med Invest 2015: 62;
100-102

15. Towne EB Laminectomy and Removal of Spinal Cord Tumors under Local Anesthesia Cal
West Med 1926: 24; 194-197

16. Jellish WS, Thalji Z, Stevenson K, et al. A prospective randomized study comparing short- and

intermediate-term perioperative outcome variables after spinal or general anesthesia for
lumbar disk and laminectomy surgery Anesth Analg 1996: 83; 559-564

17. Nygaard OP, Romner B, Thoner J, et al. Local anesthesia in posterior cervical surgery
Anesthesiology 1997: 86; 242-243



Figure legends

Figure 1 Diagnostic MRI images. A T2W sagittal MiRlage reveals the intradural lesion
with severe cord compression (arrow). B An axialWlr'Zmage at T6/7 level showing the
meningioma (arrow). Post gadolinium T1W sagittal MRI image reveals theadural
lesion (arrow). D An axial post gadolinium T1W ingagt T6/7 level demonstrating the
intradural meningioma (arrow).

Figure 2 6 month post-operative follow up MRI scAnPost gadolinium T1W sagittal MRI
image reveals the surgery site with no recurreac®\). B An axial post gadolinium T1W
image at T6/7 level demonstrating the decompresgedal cord with no enhancement

(arrow).









Highlights:
Manuscript title: Awake laminectomy and resection of intradural thoracic spinal meningioma
Manuscript type: Case report and Literature Review

- Intradural spinal meningiomawith cord compression in an ASA class 1V patient.

- Excision of intradural spinal meningioma under adequate local anaesthesia and

sedation.
- Patient was assessable neurologically during the surgery.
- The patient tolerated the operation well with subsequent resolution of symptoms and

signs.



Abbreviationin thisarticle:

COAD: Chronic obstructive airways disease.
Magnetic resonance imaging: MR

T2 weighted imaging: T2WI

T1 weighted imaging: T1WI

Thoracic: T

ASA: American Society of Anaesthesiologists
CSF: Cerebrospina fluid

WHO: World Health Organisation



