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Transurethral Surgery and the Adductor Spasm
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Abstract

Introduction: Transurethral surgery has becomethe dominant treatment for bladder and prostatic tumours. Regional anaesthesiaisthe
favoured anaesthetic technique but adductor spasm leading to bladder wall perforation and increased morbidity is not uncommon. This
review seeksto outlinethecause, risk factorspredisposingtothiscomplication and thevarioustechniquesthat havebeen adoptedto eradicate
it. Methods: Literature search was performed from PubMed (1965 onwards). All studiesrelated to obturator nerve stimulation or adductor
spasm in transurethral surgery were short-listed. Results: Various methods have been attempted. These ranged from local blockade of the
obturator nerve, periprostatic and subvesical lignocaine infiltration, changing the site of the inactive electrode, reduction of the
electrocoagulation voltage and general anaesthesia with muscle relaxants. Conclusions: Hitherto, local blockade of the obturator nerve,
either bythedirect method or “ 3-in-1" methodisthemost effectivein preventing thiscomplication. With theaid of anervestimulator, greater

accuracy and use of smaller volumes of local anaesthetic will improve the safety of this block.
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I ntroduction

Bladder tumoursfrequently arisefrom the posterolateral
wall of the bladder? over the course of the obturator nerve.
It is during transurethral resection of these tumours that
direct electrical stimulation of the obturator nerve occurs.
This may lead to violent adductor contraction when a
regional anaesthetic or general anaesthetic without muscle
relaxants is administered.

Regional anaesthetic techniques like spinal anaesthesia
have aways been a popular anaesthetic technique for
transurethral surgery. Inadditionto offering good operating
conditions, having an awake patient allows early detection
of complications like intravenous absorption of irrigation
fluid causing neurological changesand bladder perforation
if the level of regional blockade is limited to T10.

Spinal anaesthesia for urological surgery is associated
with benefits like reduced blood loss, good postoperative
analgesia, prevention of postoperative bladder spasm and
anatonic, largecapacity whichfacilitatessurgical resection.
General anaesthesia is undesirable in transurethral
surgeries,? especially when a large proportion of such
patients are elderly.

Complications of postoperative hypoxaemia,®*

deterioration of mental function,® hypothermia,®” paralytic
ileus,® and deep vein thrombosis® are said to be increased
after ageneral anaesthetic in the elderly.

In spite of these benefits, during transurethral surgical
procedures, obturator nerve stimulation occurs and it has
been suggested that this is the result of low frequency
voltage brought about by gas pockets at the surface of the
cutting electrode stimulating the obturator nerve as it
passescloseto the bladder wall.2° Thiscanresultin bladder
perforation'**2 as a result of adductor muscle contraction
during transurethral resection. Surgeons have expressed
concernthat limited surgical resectionto avoid stimulation
of the obturator nerve may result in incompl ete resection
and subsequent recurrence of tumour. Bladder perforation
leads to an increased risk of infection, haemorrage®® and
fears of tumour dissemination. It often necessitates
administration of general anaesthesia for repair of the
perforation.

Anatomy

The obturator nerve is derived from the lumbar plexus
(L2-4) and descends through the pelvis along the medial
border of the psoas muscle. Asit passesthrough the pelvis,
it passes inthe close proximity to theinferolateral bladder
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wall, bladder neck andlateral prostaticurethra. Theobturator
nervepassesthrough thesuperior mid-aspect of theobturator
canal to enter the thigh. Thereafter, it divides into an
anterior and posterior division. The former innervates the
adductor brevis, adductor longus and gracilis muscles, and
the posterior division innervatesthe adductor magnusand
obturator externus muscles (Fig. 1).

Risk Factors

Although the incidence of adductor spasm quoted varies
between 10%* and 20%,'° severa risk factors have been
cited to increase the frequency of this complication.

Distension of the bladder by irrigating fluid has been
shown in autopsy studies to reduce the distance between
the bladder and the obturator nerve at its entrance into the
obturator foramen* and in cystographic studies, 300 mL of
salinecaused the bladder contour to bulgeso asto cover the
cranial part of the obturator foramen.™

Thereisaso anincreased likelihood of adductor spasm
during electroresection of lesions in the posterolateral
bladder neck, trigone and posterior urethra due to the
proximity to the obturator nerve at these sites.*®

Hradec et a > mapped out the corresponding areaswithin
adistended bladder fromwhich obturator nervestimulation
occurred and these were localised to the lateral aspects of
the bladder wall (Fig. 2).

Anterior & posterior
Branch of the obturator
nerve

Fig. 1. Anatomy of the obturator nerve.

Although it has been found that about 10% of the
popul ation have an accessory obturator nerve, thisdoesnot
increase the risk of adductor spasm and therefore does not
require anaesthetic blockade as it is located beyond
stimulation during transurethral surgery.®

Techniquesto Prevent Adductor Spasm

Variousmethodshavebeenusedtoprevent thispotentially
dangerous prablem. The use of local anaesthesia to block
theobturator nervehasproventobepractical andreliable. Y
To perform this, the patient is placed supine with the leg
abducted. Thetip of the pubic tubercleisidentified and the
injection siteislocated 1 to 2 cm lateral and caudad to the
pubic tubercle (Fig. 3). A 7- to 8-cm needle is inserted
perpendicular to the skin until the horizontal ramus of the

Fig. 2. Area where the obturator nerve is stimulated.

Obturator nerve

Pubic tubercle

Obturator foramen

Fig. 3. Direct obturator block.
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pelvisisfelt and then the needle withdrawn and redirected
laterally about 45°inthecephlad direction, 2to 3cm deeper
thanthepelvicramusuntil it passesintotheobturator canal.
After careful aspiration, 10to 15 mL of local anaestheticis
injectedinafan-likefashionto block the obturator nerve.*®
Complicationsthat may ariseincludeintravascul arinjection
or needle insertion into the surrounding structures,®® but
with careful aspiration prior to injection, attention to bony
landmarks and use of the nerve stimulator, this technique
isconsidered safeand accurate.?’ Gaspari ch and coauthors®
advocate the use of a nerve stimulator in localising the
obturator nerve, which has the added advantage of
verification of blockade before surgical manipulation and
using alower volumeof local anaesthetics. During a2-year
interval when more than 275 transurethral resectionswere
performed, not one had a single adductor contraction. In
addition, there were no complications related to the nerve
block or use of the nerve stimulator.

Concernsregarding potential risk of systemic toxicity of
local anaestheti csbecauseafairly largedoseof drugisused
have arisen.* This is complicated by elderly patients
undergoing transurethral resection who may have atered
pharmacokineti cs** superimposed with theeffectsof spinal
anaesthesia. With the aid of a nerve stimulator, a low
volumeof 10 mL 2% lignocaine hasbeen effectiveand safe
for bilateral obturator nerve block in elderly patients
undergoing transurethral resection proceduresunder spinal
anaesthesia.? In the study, Fujita et al?> demonstrated no
adductor spasm in 12 subjects. Peak plasma lignocaine
concentration was less than 7 pg/mL and clinically there
were no symptoms of systemic toxicity. It has been
recommended that extradural anaesthesia should not be
combinedwithbilateral obturator nerveblock asextradural
anaesthesiaalso requiresalarge dose of local anaesthetics,
which may then lead to the toxic effects from local
anaesthetic drugs.?

Winnie et a? described the “3-in-1" block to block the
lumbar plexus from which the obturator nerve is derived.
The “3-in-1" paravascular block is hypothesised to work
by cephalad spread of the local anaesthetic to block the
femoral nerve while medial and lateral extension of the
anaestheticblock theobturator andlateral femoral cutaneous
nerves.? The patient is positioned supine with the leg
abducted and a3- to 4-cm 22-gaugeblock needleisinserted
1 cm lateral to the femoral artery, immediately below the
inguina ligament. The needle is directed cephalad and
advanced until femoral nerve paraesthesia is elicited or
contraction of the quadriceps muscle is observed when a
nerve stimulator is used. Thereafter 30 to 40 mL of local
anaesthetic is injected after careful aspiration. Although
somestudieshaveshownthisblock tobeclinically effective
in preventing contractions of the thigh adductor muscle?*#
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duringtransurethral surgery, Atanassoff et al?® demonstrated
by electromyographic recordings that the obturator nerve
was not blocked as effectively during the 3-in-1 technique
as compared with direct obturator nerve blockade. In fact,
Lang et a?” had a success rate of only 4% in blocking the
obturator nerve using the 3-in-1 block. Perhaps the main
advantage in this block lies in the slower absorption of
lignocaine when compared with a direct obturator nerve
block, although none of the latter patients studied
demonstrated clinical signs of toxicity.?® Possible
complicationsarising fromthisblock includeintravascular
injection, inadvertent punctureof thefemoral artery leading
to haematoma formation and nerve injury.*®

A variety of other methods have been attempted to
overcome obturator nerve stimulation with unpredictable
results. Theseincludekeeping thebladder partially filledto
increase the distance from the resecting loop, reversa in
polarity of the power supply to the electrosurgical unit,2
reduction of the electrocoagulation voltage and resection
of smaller chips.?® Periprostatic and subvesical infiltration
with lignocaine has aso been suggested.’? Thisinvolves
passing the needle beneath the trigone and adjacent | ateral
vesica wall andinfiltrating theperiprostatic and perivesical
tissuewith local anaesthetics. Transurethral or transvesical
anaestheticinfiltration of the bladder tumour isnot advised
asthe obturator nerve trunk itself is not blocked and risks
dissemination of tumour cells.*?

Kihl et al* studied the efficacy of changing the site of the
inactive el ectrode from the buttocksto the thigh in patients
undergoing transurethral surgery with spinal or general
anaesthesia. In the 17 out of 160 patients studied where
thigh adductor spasm was seen, the inactive electrode was
then reattached to thelateral aspect of oneof thethighsand
surgery resumed. Of these, the contractionswereabolished
in 13 of these patients possibly by changing thedistribution
of thecurrentsinsuchaway asto prevent further contraction.
It hasbeen advocated by Kihl et a that thismeasurebetried
first when adductor contraction occurs.

The most common and arguably convenient method of
managing obturator nerve stimulation istheadministration
of genera anaesthesia with a neuromuscular blocker. 03t
However, this requires endotracheal intubation and the
benefits of regional anaesthesia are lost.

Conclusion

To conclude, one should recogni se that adductor muscle
gpasm is not an uncommon phenomenon. By far, local
blockade of the obturator nerve is the most efficacious
method in interrupting this reflex arc. Should general
anaesthesiabe planned for in patients assessed to be at risk
of obturator spasm, endotracheal intubation and muscle
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paralysis are suggested. If one should choose to perform
spontaneous respiration-general anaesthesia, a
supplementary block should be given.

With regardsto patientswho arenot in optimal condition
for general anaesthesia, spinal anaesthesia with
accompanying obturator nerve block or “ 3-in-1" block isa
suitable option. The final decision liesin the collaboration
between the surgeon and the anaesthetist, fitness level of
the patient, anaesthetic set-up and anaesthetist’s practice.
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