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A Different Obturator Nerve Block Approach Using
Nerve Stimulation Device Under Fluoroscopy Guidance
in the Transurethral Resection of Lateral Bladder Wall
Tumors
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Abstract

Aim: This study aims to define the efficacy and safety of a different obturator nerve block technique using fluoroscopy and nerve
stimulation device during transurethral resection of bladder tumor (TUR-BT).

Methods: Sixty patients with lateral bladder wall tumors who had TURBT were retrospectively analyzed for the formation of obturator
reflex. Thirty patients received spinal anesthesia (SA) and 30 patients received SA combined with an obturator nerve block (ONB).
ONB was performed in the lithotomy position. A percutaneous needle was advanced to the superolateral portion of the obturator
foramen under fluoroscopic guidance. The nerve was localized with a nerve stimulation device and 5 mL of 2% prilocaine was injected
to perineural area. Additionally, the tumor base was marked intravesically by resectoscope with fluoroscopy and 5 mL of %2 prilocaine
was administered to nearby tissue. Obturator reflex formation reflex-related related complications were compared between the two
groups.

Results: The results of our study yielded a statistically significant difference in the favor of ONB compared to SA alone for the
occurrence of obturator reflex (13% vs 43%, p=0.020), bladder perforation (0% vs 23.3%, p=0.002), and absence muscle tissue in the
pathological specimen (10% vs 40%, p=0.01).

Conclusion: ONB with the help of a nerve stimulation device, directed by fluoroscopy is effective to prevent obturator reflex and
related complications.
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Introduction risk of TUR syndrome, lead to incomplete tumor resection,

Transurethral resection of bladder tumors (TURBT) is tumor dissemination and hemorrhage (4). Obturator reflex

the first step for the diagnosis and treatment of bladder
cancer (1). TURBT aims to remove all visible tumors in
the bladder together with the underlining muscle tissue.
Complete resection of the tumor for appropriate staging
and further treatment planning is crucial for bladder cancer
(2). However, nearly 50% of all bladder tumors are located
at the lateral bladder wall where the risk for obturator
reflex-related muscular jerk exists (3). The obturator reflex
is one of the most serious complications of TURBT which
can cause perforation of the bladder wall, increase the

is reported to occur in 20% to 55% of patients during
resection of lateral bladder wall tumors (5,6). The cause
of this muscle reflex is the proximity of the obturator
nerve to the posterolateral thigh. To prevent adductor
muscle contraction, the use of muscle relaxants under
general anesthesia is usually sufficient. However, in cases
where spinal anesthesia (SA) is preferred, obturator nerve
blockade (ONB) is reported to be necessary and useful
to prevent this undesired event (7). Other precautions
to prevent ONB are incomplete bladder filling, using low
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electrical current and intermittent resection of the tumor
(6,7).

The complicated anatomical structure of the region and
the difficulty of approaching to nerve trace makes it often
difficult for many urologists to use ONB in daily practice
(3,8). ONB is usually performed by anesthesiologists with
the guidance of ultrasound in the supine position (4,5).

In this study we try to define a urologist friendly
technique to perform ONB as urologists are familiar to
target a needle with the aid of fluoroscopy. Additionally a
nerve stimulation device further increases the accuracy of
the procedure.

Methods

Study Design

In this study, was approved by, and ethics committee
approval was obtained from Istinye University Clinic
Researches Ethics Committee (no: 2017-KAEK-120,
decision no: 2/2020.K-085).

Overall, 134 patients undergone TUR-bladder tumor
(BT) from January 2015 to December 2018 as part of
their routine medical care were evaluated. Of these, sixty
patients with an inferolateral bladder wall tumor had
undergone TUR BT with SA or SA with ONB were enrolled
into the study. Patients using neurological medications or
having neurologic deficits and patients who are not eligible
for SA were excluded from the study. Thirty patients in the
study group were operated with the ONB technique (ONB
group). And 30 patients who were operated under SA
without nerve block (SA group) were included as control
group.

Data of the patients was prospectively collected as the
policy of our institution and was retrospectively evaluated
from the electronic database of our clinic. A specific
matching procedure was not performed.

For each group, age, sex, tumor size, localization of the
tumor, stage, grade, presence of obturator reflex, bladder
perforation, hemorrhage, major complications, presence or
absence of muscle tissue in pathology specimen, complete
or incomplete resection status, and operation time were
evaluated. In case of full thickness bladder perforation,
the procedure was quitted after bleeding control. Severe
bleeding was controlled endoscopically, and the procedure
was postponed for another session. Complications were
recorded according to the Clavien classification system (9).
For the ONB group, fluoroscopy time and time spent for
ONB was also evaluated. For patients who had no muscle
tissue on pathologic evaluation and who had high-grade
tumor or tumor size larger than 3 ¢cm, a second TUR BT
was performed.

Obturator Nerve Block Technique

Under the guidance of fluoroscopy (General Electric
GE OEC Brivo 850), ten cm Teflon-insulated needle
(21G Stimuplex A, B. Braun Melsungen AG, Germany)
allowing both current transfer into deep tissues and
application of local anesthesia through its channel, was
inserted below the inguinal ligament, lateral to the pubic
tubercle and advanced through the superolateral portion
of the obturator foramen (Image 1, Image 2). For better
localization of the obturator nerve, a nerve stimulation
device (Stimuplex HNS 12, B. Braun Melsungen AG,
Germany) was used. The nerve stimulator adjusted to
2 mA electric current. Adductor muscular contractions
were observed when the needle was around 4-6 cm

Image 1. Insertion of the nerve stimulation and local anesthesia
needle

Image 2. Targeting obturator nerve at superolateral position of
obturator foramen
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depth in all cases. The setting was reduced to 0.5-0.2 mA
for the precision of the localization. When the position
of the obturator nerve was confirmed with muscle jerks
at low stimulation current, 5 mL of 2% prilocaine was
administered. This resulted in the immediate cessation of
the adductor muscle jerks.

After the first injection, the resectoscope was placed
inside the bladder to the possible resection sites where
obturator reflex can be triggered (in most cases at the
base of the tumor at the lateral bladder wall). The position
of the resectoscope was identified under fluoroscopic
view and local anesthesia needle was re-advanced to that
space (Image 3). After negative aspiration, 5 mL of 2%
prilocaine was administered as close as possible to the tip
of the resectoscope. In the control group, no additional
procedure was done after spinal anesthesia.

TUR BT Technique

All of the patients underwent SA as the first step.
Standard preparation and dressing for operation were
completed with the patient in the lithotomy position. The
procedure began with routine cystoscopy. Localization of
the tumor at the lateral bladder wall was confirmed. The
number and size of the tumor were noted. The operation
was performed using a bipolar resectoscope of Olympus
ESG-400 plasma kinetic U-shaped cutting loop with 120V
cutting/80V coagulation settings with normal saline for
irrigation.

Statistical Analysis

Chi-square and Fisher's Exact test was used to compare
perioperative categorical variables as gender, tumor stage,

needle advanced t&i
perivesical space

Image 3. Advancement of the needle to perivesical space nearby
the tumor base
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obturator reflex formation, incomplete resection, bladder
perforation and absence of muscle tissue on pathological
examination between the two groups. Mann-Whitney U
test was performed to determine the association between
the two groups and perioperative continuous variables as
age, fluoroscopy time, ONB time, OT time, tumor size. A p
value of <0.05 was defined as statistically significant.

Results

The mean age and gender of the patients were similar
for both groups. There was no statistical difference
between the groups regarding tumor size, tumor grade
and stage (Table 1).

Operative outcomes are summarized in Table 2.
Obturator reflex was statistically significantly lower in
the ONB group 4/30 (13%) than in the SA group 13/30
(43%) (p=0.020). For patients whom the obturator reflex
occurred, the procedures could be completed with slight
muscular jerks in all patients of the ONB group, whereas
complete tumor resection was impossible because of
excessive bleeding or deep bladder wall perforation in
4 (13%) procedures of the SA group. This parameter
revealed no significant difference between the groups
(p=0.112).

There was one patient with subserosal bladder
perforation (3.33%) in the ONB group. In the SA group,
different degree of bladder perforations (2 full-thickness,
5 subserosal) were observed in 7/30 of the cases (23.3%).
This parameter yielded a statistically significant difference
(p=0.02). In terms of hemorrhage, no statistically
significant difference was defined between the ONB (n=0,
0%) group and the SA group (n=30, 10%) (p=0.237).
The absence of muscular tissue in the final pathological
analysis was determined in 3 cases (10%) in the ONB
group and 12 cases (40%) in the SA group. The difference
was statistically significant (p=0.001).

There were no major surgical complications in
both groups. The duration of the operation was not

Table 1. Patients’ characteristics

Group ONB Group SA

(n=30) (n=30) .
Age (years), mean + SD 65.1+12 64.3+9.8 0.43
Gender (male/female) 20/10 22/8 0.78
Tumour size, (cm), mean = SD | 2.66+1.9 2.53+1.6 0.21
Tumour Stage, n (%) - - 0.97
Ta Low Grade 16 (53.3%) 14 (46.6%) | -
Ta High Grade 3 (10%) 3 (10%) -
T1 Low Grade 2 (6.6%) 3 (10%) =
T1 High Grade 6 (20%) 6 (20%) -
T2 High Grade 3 (10%) 4(13.3%) =

ONB: Obturator nerve block, SA: Spinal anesthesia, SD: Standard deviation
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statistically significantly different between the two groups
(p=0.45). The average time for administration of ONB
and for fluoroscopy was 7.2 minutes and 14.5 seconds,
respectively. The postoperative evaluation did not reveal
any local anesthesia-related complications such as seizure,
bradycardia, anaphylaxis, or dysrhythmia.

Table 2. Intraoperative findings

Group ONB | Group SA

(n=30) (n=30) P
Operation time, (minutes), 48.346.9 49+7 045
mean + SD
Obturator nerve block time, 75 )
(minutes) ’
Floroscopy time, (seconds) 14.5 -
Ob;[urator reflex formation, 4(13%) 13 (43%) | 0.020*
n (%)
Incomplete resection, n (%) | 0 (0%) 4 (13%) 0.112
due to bladder perforation - 2 (6.5%)
due to severe bleeding - 2 (6.5%)
Bladder perforation, n (%) 1(3.3%) 7 (23.3%) | 0.002**
Subserosal 1(3.3%) 5(16.6%)
Full-thickness - 2 (6.6%)
Hemorrhage, n (%) 0 (0%) 3(10%) 0.237
Absence of muscle tissue in o o A
oathology, n (%) 3 (10%) 12 (40%) | 0.001

*Obturator reflex formation was significantly lower in the ONB group with
Fisher's Exact test

**Bladder perforation was significantly lower in the ONB group with Fisher's
Exact test

***Absence of muscle tissue in pathology was significantly lower in the ONB
group with Fisher Exact test. ONB: Obturator nerve block, SA: Spinal anesthesia,
SD: Standard deviation, n: Number

Discussion

BTs are located on the lateral bladder wall in nearly
50% of the cases (3). The risk of occurrence of obturator
reflex is reported as 20% to 55% in these cases (4-6). This
may cause unwanted contractions in thigh muscles which
may result in some serious complications changing from
slight bladder perforation to injuries of the adjacent iliac
vessels (4-8,10). There are also reports for the probability
of extravesical tumor spillage and extreme bleeding which
may prevent proper tumor resection or sometimes even
completion of the procedure (11,12). Extravesical tumor
spillage can lead to requirement for more radical treatment
modalities (13).

Resection of the tumor under general anesthesia with
active use of muscle relaxants may be the most effective
way of preventing the obturator nerve reflex (4). There
are some reports which showed that even under general
anesthesia obturator reflex may happen (14). If SA is
preferred, there are some precautions in the literature
to prevent the obturator reflex. Resection in a half-filled
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bladder, using intermittent or low energy settings, and
bipolar cauterization are some of these (6,7,15). The
safest method to prevent the reflex for patients with SA
is reported to be the application of obturator nerve block
(4,5,11,14,15).

Many studies are reporting safe and efficient
techniques for ONB (16). Using anatomical landmarks or
ultrasonography was found to be efficient to localize the
obturator nerve. Feigl et al. (8) defined detailed anatomical
landmarks for the perfect application of the needle on a
detailed evaluation in cadaveric samples. Shah et al. (17)
reported the use of nerve stimulation devices increases the
success rate of ONB from 76% to 90% and decreases the
procedure time 50%.

Khorrami et al. (18) reported a transvesical application
of ONB for urologists. They used a long nerve stimulating
needle which they advanced through the working channel
of a cystoscope, puncturing the bladder mucosa and trans-
passing bladder wall layers lateral to the ureteric orifice.
They secured the position of the obturator nerve with a
nerve stimulation device and used the same needle to
apply local anesthesia around the nerve fiber. A few years
later they reported their technique was also effective
without the use of nerve stimulating device. They used
intravesical anatomical landmarks and injected the local
anesthetic to three separate points between the ureteric
orifice and bladder neck at equal distances (19). Today
ONB procedure is still not widely accepted among
urologists. This may be because of the complexity of the
defined anatomical landmarks for the application of the
nerve block or the need for ultrasonography or puncturing
of bladder mucosa to find the exact position of the nerve.
Additionally, most of the studies were conducted by
experienced anesthesiologists (4,14,17).

In our study, we tried to define a urologist friendly
technique. We used fluoroscopy to localize the obturator
foramen and obturator nerve which passes from the
superolateral part of the obturator foramen. Nerve
stimulation device which was recommended to improve
the success of the obturator nerve block was used to
confirm the precise localization of the nerve.

After the first injection was completed, we made a
second injection to the perivesical space that was localized
with the help of a resectoscope inside the bladder. We
either tried to mark the riskiest point that will trigger the
obturator reflex, or we placed the resectoscope to the
tumoral base that resection will be made. This place is
visualized by fluoroscopy and the local anesthesia needle
was advanced closer to that area. The second injection
was used because our previous experiences showed us
obturator block was sometimes ineffective with the block
of the obturator nerve at a single site. This failure may be
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related to the possible presence of accessory obturator
nerve (5,8). To overcome the risk of the obturator nerve
anatomical variations we decided to perform a perivesical
anesthetic block. In this way the block was made to the
surrounding tissue of resection site independent from
the route of nerve. Perivesical local anesthetic application
was also used by Khorrami et al. (18) and proven to be
effective (19). Our study confirmed the same findings but
even proposed a wider range of freedom of selecting the
injection site compared to intravesical application route
used by Khorrami et al. (18) as our technique has the
advantage for the surgeon to perform the block when
the patient is in the lithotomy position, it is possible to
repeat the injection throughout the operation if needed.
Additionally, this technique enables to perform the block not
before but during the operation if a previously unexpected
lateral bladder wall tumor is observed intraoperatively or
muscular jerk occurs during the resection.

Bladder perforation may be one of the most serious
complications caused by obturator jerk. This has the
potential to cause dissemination of tumor cells or
sometimes inability to complete the resection. In a large
series reported by Collado et al. (12), 2821 patients who
had superficial BT were evaluated and it was found that
36 patients (1.3%) had bladder perforation, of which 30
were extraperitoneal and six were intraperitoneal. Four
of them required open correction. In the literature, ONB
was reported to decrease bladder perforation significantly
(5,11,15). These results were concordant with our findings.
Although we experienced slight obturator jerk in 4 cases,
all these 4 cases were completed with careful low energy
intermittent resection as recommended in previous studies
(20,21). However, for patients in whom ONB was not
performed 4 procedures could not be completed due to
full-thickness bladder perforation and severe bleeding. We
think this finding is remarkable. The presence of muscular
tissue in the final pathological analysis is an important
issue. Our study revealed higher complete resection rates
and higher detrusor muscle rates on pathologic specimens
in patients who underwent ONB. Like our study, Erbay et
al. (22) reported that complete tumor resection and the
presence of detrusor muscle tissue in the pathological
specimen ratios were significantly higher in ONB applied
patients. They also concluded that the postoperative
recurrence of BT was found to be significantly higher in
the non-ONB group (22). This seems to be an important
advantage of ONB.

Urologists are well adapted to use fluoroscopy from
endourologic procedures. Although our technique may
be criticized as it causes exposition of radiation which
is not necessary in a TUR BT operation, we calculated
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average fluoroscopy time as 14.5 seconds. There are
studies reporting the average ureteric stone procedures
fluoroscopy time to be 78 seconds (23). More recent
studies are reporting 34.86 seconds covering all
urological procedures and they mention the average use
of fluoroscopy by endourology trained faculty is 68.35
seconds (24). Although our procedure needed far less
radiation exposure duration, we still had strict adherence
to the ALARA principle (as low as reasonably achievable).
Compared with other obturator nerve block techniques,
this block is encouragingly fast and easy to perform. The
advantage of lithotomy position enables the application of
the ONB not as a routine but on-demand which is either
the presence of a tumor on the lateral wall or facing an
unexpected reflex throughout the procedure.

Study Limitations

The retrospective design and the low patient number of
the study is a weakness. A prospective randomized study
with a higher patient population seems to be essential to
provide more reliable information. Direct comparison with
ultrasound-guided nerve block techniques would provide
better information about the efficacy of the technique.
Furthermore, a comparison with patients who underwent
general anesthesia for this kind of bladder cancer would
be useful.

Conclusion

This study defines a different obturator nerve block
technique which enables urologists to perform the
procedure during the operation without changing the
position of the patient. Easy orientation with fluoroscopy
guidance and using lithotomy position seem to be the main
advantages. Further studies are required to determine the
relative efficacy and safety of this technique to previously
described approaches.

This study showed that SA combined with ONB
prevents the obturator reflex during TUR BT, reduces the
risk for bladder perforation and is associated with higher
muscle tissue rates on the pathological specimens. Routine
application of ONB along with SA during such operations
may provide a better operative outcome.

Authorship Contributions

Concept: C.S., TK., Design: C.S., TK., Data Collection
or Processing: C.S., Analysis or Interpretation: C.S., TK.,
Literature Search: C.S., Writing: C.S.

Conflict of Interest: No conflict of interest was
declared by the authors.

Financial Disclosure: The authors declared that this
study received no financial support.



Sevinc and Karadeniz. A Different Obturator Nerve Block Technique

10.

11.

12.

References

Zainfeld D, Daneshmand S. Transurethral Resection of Bladder
Tumors: Improving Quality Through New Techniques and
Technologies. Curr Urol Rep 2017;18:34.

Sahan A, Gerin F Garayev A, et al. The impact of tumor
invasion to muscularis mucosaevascular plexus on patient
outcome in pT1 bladder urothelial carcinoma. Arch Ital Urol
Androl 2020;92.

Garcia Rodriguez J, Jalén Monzén A, Gonzélez Alvarez RC, et
al. Tecnica alternativa para prevenir la estimulacion del nervio
obturador durante la RTU vesical de neoformaciones en cara
lateral [An alternative technique to prevent obturator nerve
stimulation during lateral bladder tumours transurethral
resection]. Actas Urol Esp 2005;29:445-7.

Panagoda PI, Vasdev N, Gowrie-Mohan S. Avoiding the
Obturator Jerk during TURBT Curr Urol 2018;12:1-5.

Tatlisen A, Sofikerim M. Obturator nerve block and
transurethral surgery for bladder cancer. Minerva Urol Nefrol
2007;59:137-41.

Ozer K, Horsanali MO, Gorgel SN, Ozbek E. Bladder injury
secondary to obturator reflex is more common with
plasmakinetic transurethral resection than monopolar
transurethral resection of bladder cancer. Cent European J
Urol 2015;68:284-8.

Chen WM, Cheng CL, Yang CR, Chung V. Surgical tip to
prevent bladder perforation during transurethral resection of
bladder tumors. Urology 2008;72:667-8.

Feigl GC, Ulz H, Pixner T, Dolcet C, Likar R, Sandner-Kiesling
A. Anatomical investigation of a new vertical obturator nerve
block technique. Ann Anat 2013;195:82-7.

Clavien PA, Barkun J, de Oliveira ML, et al. The Clavien-Dindo
classification of surgical complications: five-year experience.
Ann Surg 2009;250:187-96.

Akata T, Murakami J, Yoshinaga A. Life-threatening
haemorrhage following obturator artery injury during
transurethral bladder surgery: a sequel of an unsuccessful
obturator nerve block. Acta Anaesthesiol Scand 1999;43:784-
8.

Bolat D, Aydogdu O, Tekgul ZT, et al. Impact of nerve
stimulator-guided obturator nerve block on the short-term
outcomes and complications of transurethral resection of
bladder tumour: A prospective randomized controlled study.
Can Urol Assoc J 2015;9:780-4.

Collado A, Chéchile GE, Salvador J, Vicente J. Early
complications of endoscopic treatment for superficial bladder
tumors. J Urol 2000;164:1529-32.

127

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Ozkaptan O, Cubuk A, Dincer E, Sahan A, Kafkasli A, Akca
O. Extraperitoneal Antegrade vs Transperitoneal Open Radical
Cystectomy: Single Center Experiences with 200 Cases.
Bladder Cancer 2020;6:187-94.

Pladzyk K, Jureczko L, Lazowski T. Over 500 obturator nerve
blocks in the lithotomy position during transurethral resection
of bladder tumor. Cent European J Urol 2012;65:67-70.

Dawood A, Reza MG, Solmaz F, Eissa B, Sepideh P Classic
versus Inguinal Approach for Obturator NerveBlock in
Transurethral Resection of Bladder Cancer under Spinal
Anesthesia: A Randomized Controlled Trial. Iran J Med Sci
2018;43:75-80.

Yong BK, Hee YP Kyung MK, Hyeon JS, Su BK, Mi GL. The
Effect of Interfascial Injection on Obturator Nerve Block
Compared with Nerve Stimulating Approach by Ultrasound-
Guide: A Randomized Clinical Trial. Urology Journal
2019;16:407-11.

Shah NF Sofi KB Nengroo SH. Obturator Nerve Block in
Transurethral Resection of Bladder Tumor: A Comparison of
Ultrasound-guided Technique versus Ultrasound with Nerve
Stimulation Technique. Anesth Essays Res 2017;11:411-5.

Khorrami MH, Javid A, Saryazdi H, Javid M. Transvesical
blockade of the obturator nerve to prevent adductor
contraction in transurethral bladder surgery. J Endourol
2010;24:1651-4.

Khorrami M, Hadi M, Javid A, et al. A comparison between
blind and nerve stimulation guided obturator nerve block
in transurethral resection of bladder tumor. J Endourol
2012;26:1319-22.

Kuo JY. Prevention of obturator jerk during transurethral
resection of bladder tumor. JTUA 2008;19:27-31.

Traxer O, Pasqui F Gattegno B, Pearle MS. Technique and
complications of transurethral surgery for bladder tumours.
BJU Int 2004;94:492-6.

Erbay G, Akyol F Karabakan M, Celebi B, Keskin E, Hirik E.
Effect of obturator nerve block during transurethral resection
of lateral bladder wall tumors on the presence of detrusor
muscle in tumor specimens and recurrence of the disease.
Kaohsiung J Med Sci 2017;33:86-90.

Hellawell GO, Mutch SJ, Thevendran G, Wells E, Morgan RJ.
Radiation exposure and the urologist: what are the risks? J
Urol 2005;174:948-52.

Patel R, Dubin J, Olweny EO, Elsamra SE, Weiss RE. Use of
Fluoroscopy and Potential Long-Term Radiation Effects on
Cataract Formation. J Endourol 2017;31:825-8.



