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ABSTRAcT
Background: Bladder tumors are identified and treated using a surgical procedure called as 
transurethral resection of bladder tumors (TUR-BT). During TUR-BT resection, stimulation 
of the obturator nerve may cause violent adductor muscle spasms. The “obturator reflex,” 
as this disorder is known, generally causes the legs to move inadvertently (leg jerking). 
Since this condition can cause several complications, it is preferable to avoid it. Objec-
tive: In this study, we investigated the effectiveness of spinal anesthesia combined with 
obturator nerve block or general anesthetic without muscle relaxant in preventing adduc-
tor muscle spasm during TUR-BT procedures. Methods: Forty consecutive patients were 
enrolled in a prospective observational evaluation and divided into two groups. Patients 
in Group I underwent spinal anesthesia along with an obturator nerve block, while those 
in Group II underwent general anesthesia without a neuromuscular relaxant. The follow-
ing details were recorded: time for obturator block performance, the severity of the motor 
blockade, the length of the procedure in both groups because a probable adductor spasm 
might make it more difficult. The level of the surgeon’s pleasure was noted throughout the 
surgery. Additionally, the patient’s satisfaction and any issues that may have arisen were 
documented (the incidence of vascular puncture, hematoma, nerve damage, and visceral 
injury was noted). Results: Block performance time in Group I was 4.8±0.5 minutes, where-
as it was 5.0±0.3 minutes in Group II. The ease of access for the two groups was the same. 
Group I demonstrated increased patient and surgeon satisfaction with a general anesthe-
sia without neuromuscular relaxants and an obturatorius nerve block. Mean surgical time 
did not differ between the groups.There were no complications in either group. Conclu-
sion: During such operations, routine use of ONB in combination with spinal anaesthetic or 
general anesthetic without a neuromuscular blocker can enhance oncological outcomes 
for patients, reduce complication rates, and extend the period of time spent living without 
disease.
Keywords: obturator nerve block, transurethral resection of bladder tumor, spinal anesthesia, gen-
eral anesthesia.

1. BAcKGROUNd
Bladder tumors are identified and treated using a surgical procedure called 

as transurethral resection of bladder tumors (TUR-BT). The diagnostic goal 
of TUR-primary BT is to gather histological information on the kind of tu-
mor and the course of the disease. The complete eradication of all invasive, 
microscopic malignancies is the main goal of treatment (1).

The obturator nerve is placed near to the inferolateral bladder wall and the 
bladder neck in the pelvis. During transurethral resections of tumors in these 
localizations, electrical current travelling via the resectoscope activates the 
obturator nerve. With spinal anesthesia, the motor branch of the nerve can 
be inhibited, but the sensory branch might not. Adductor muscle contrac-
tions can be fierce as a result of this stimulation. The “obturator reflex,” as this 
disorder is known, generally causes the legs to move inadvertently (leg jerk-
ing). A few of the worst negative effects that could result from an unintended 
leg movement are incomplete resection, bladder perforation, vascular injury, 
extravesical dissemination of cancer cells, uncontrollable bladder hemor-
rhage, and obturator muscle hematomas (2). Obturator nerve stimulation is 
a regular occurrence, although little is known about how to avoid it. To elim-
inate adductor muscle spasm, a number of alternative procedures have been 
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tested, including resection while under general anesthe-
sia, partial bladder retention during resection, reducing 
the intensity of the electrocautery, and switching the po-
larity of the electrical current (2, 3). However, not all of 
these techniques have been shown to be as effective at 
lessening obturator nerve stimulation (3).

The obturator nerve block (ONB) technique, which 
was first introduced by Prentiss et al. in 1965 (4), is a 
straightforward treatment with a low risk of compli-
cations. Obturator block is clinically necessary, albeit 
it might not be effective if the nerve is severely com-
pressed (3). The adductor muscle contracts and related 
effects occur when the ONB fails during TUR-BT be-
cause the obturator nerve is stimulated (5, 6). Research 
has been conducted so far to evaluate the effectiveness 
of a variety of ONB techniques that have been described 
(3, 7). According to past studies in the literature, ONB 
can prevent adductor spasms and the complications 
they may cause (1, 5). On the other hand, in some situa-
tions ONB alone is insufficient, and additional effective 
anesthetic techniques are currently being studied (1, 8). 
TUR-B operations are short-term activities. This type of 
technique, which is unique to anesthetic management, 
is routinely performed on elderly patients with comor-
bidities. In terms of anesthetic applications, spinal anes-
thesia or laryngeal mask anesthesia (LMA) without the 
use of muscle relaxants are usually preferable.

In this evaluation for the first time in our center ONB 
was performed. We sought to determine if general an-
esthesia without muscle relaxant combined with ONB 
or spinal anesthesia combined with ONB is effective to 
avoid adductor muscle spasm in TUR-BT surgeries.

2. OBJEcTIVE
In this study, we investigated the effectiveness of spi-

nal anesthesia combined with obturator nerve block or 
general anesthetic without muscle relaxant in prevent-
ing adductor muscle spasm during TUR-BT procedures.

3. MATERIAL ANd METhOdS
With the approval of the hospital’s Ethics Committee 

and the patients’ signed informed consent, a prospec-
tive observational research was developed. Retrospec-
tive analysis of 200 patients with primary bladder cancer 
who underwent TUR-BT under general or spinal anes-
thesia without the use of a neuromuscular relaxant was 
done in accordance with the principles of the Helsinki 
Declaration. The preoperative computer tomography or 
ultrasound results of 40 of these patients were chosen 
for the evaluation because it showed that their tumor 
was on the lateral bladder wall. An abnormal coagula-
tion profile, damage to the obturator nerve, neurological 
conditions that affect the central nervous system, a his-
tory of allergies to local anesthetic agents, prior hip or 
inguinal surgery, inguinal lymphadenopathy, a perineal 
infection or hematoma at the site of the needle insertion 
and the presence of conditions that preclude the use of 
regional anesthesia were among the exclusion criteria. 
All patients had definite physical status of the American 
Association of Anesthesiologist.

When regional anesthesia was neither appropriate 
nor preferred, general anesthesia was administered with 
the help of an LMA without the use of neuromuscular 
relaxant. These individuals were assigned to Group I. 
Group II categorized patients under spinal anesthesia. 
The study consisted of 40 patients, 20 in each group.

Using a 20 G intravenous cannula, preoperative pro-
phylactic antibiotics and premedication (0.05 mg/kg 
midazolam) were administered to every patient. They 
received 500 ml of intravenous 0.9% normal saline as 
preloading as well. The operating hours of each group 
were noted. All patients underwent routine anesthe-
sia monitoring in the operating room, which included 
continuous electrocardiography (ECG), heart rate, and 
non-invasive blood pressure readings. The same urology 
team operated on both groups, as did the same anes-
thetic team for ONB. Comparisons were made between 
the groups in terms of adductor muscle contraction and 
bladder perforation.

Method of general anesthesia
Patients in Group I underwent induction in anesthe-

sia with 1-2 mcg/kg fentanyl and 2 mcg/kg propofol. 
Patients having LMA were anesthetized using 4-5% des-
flurane. LMA was used in this group without neuromus-
cular block.

Method of spinal anesthesia
Spinal anesthesia was carried out while the patient 

was seated. A 26 G Quincke spinal needle was used to 
administer 10–15 mg of 0.5% hyperbaric bupivacaine to 
the patients in Group II, entering from the L3-4 or L4-5 
intervertebral regions. After receiving the medication, 
the patients were positioned in the supine position.

Obturator nerve block technique
Following general anesthesia with LMA or spinal an-

esthesia ONB was performed. Depending on where the 
tumor was localized, ONB was done on the right or left 
side. Prior to ONB, the inguinal regions of the patients 
were cleansed with iodopovidone while they were su-
pine with their legs slightly (30°) abducted. A peripher-
al nerve stimulator (Stimuplex®, B. Braun, Melsungen, 
Germany) and a 50 mm Teflon-insulated needle (22 G 
Stimuplex® A, B. Braun, Melsungen, Germany) were 
used. High-frequency linear VF 12-4 ultrasound (Sie-
mens Acuson NX3 )and the interadductor approach 
were used to implement the obturator block. The lin-
ear probe was positioned across the inguinal ligament, 
2 cm caudal and 2 cm medial to the femoral artery. The 
in-plane method was used to implant the needle. The 
adductor longus and adductor brevis muscles’ fasciae 
were crossed by the needle as it was advanced. There, 
the obturator nerve’s anterior branch is attained. The 
Stimuplex® simultaneously detected fasciculations in the 
knee. At first, a 2 mA current and a 2 Hz frequency were 
set. To get the intrinsic twitch response, the current was 
lowered to 0.5 mA at a frequency of 2 Hz and 0.1 ms. 
Then 15 ml of 0,5 % of Bupivacain was administered. On 
ultrasound imaging, the distribution of local anesthetic 
was seen between the two fasciae. The same operation 
was carried out between the fascias of the adductor bre-
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vis and adductor magnus muscles. The posterior branch 
of the obturator nerve was also occluded in this location.

The following details were noted throughout the pro-
cedure: The time it took from the commencement of ul-
trasonography till the needle was taken out at the end of 
the block, and how simple the procedure was The fol-
lowing categories are utilized depending on how many 
needle redirections are required to complete the block: 
Number of successful, unsuccessful, and easy needle 
passes. 2, >2, and >10 needle passes were made.

The surgeon entered the operating room without be-
ing aware of the group assignment to start the TURBT 
and rate the motor obstruction as follows: Adductor 
spasm score: 0; reduced adductor spasm score: 1; no ad-
ductor spasm score: 2. Due to the possibility of an ad-
ductor spasm, both groups additionally evaluated the 
length of the surgery. The level of surgeon satisfaction 
(excellent, good, moderate, and bad) was assessed for 
the two different groups during the procedure and was 
also documented. The patient’s satisfaction was noted, 
and any complications, if any, were noted (the incidence 
of vascular puncture, hematoma, nerve damage, and vis-
ceral injury was noted).

Statistical analysis
Using the Shapiro-Wilk test, continuous variables’ 

normality was assessed. The Mann-Whitney U test was 
used to compare nonparametric variables between the 
two groups, whereas an independent sample ttest was 
employed to compare parametric variables between the 
two groups. IBM SPSS Statistics 21 was used to perform 
the statistical analysis (IBM Corp., Armonk, NY). Statis-
tical significance was defined as a p-value less than 0.05. 
Demografoc and clinical data were recorded as well. 
Descriptive data were expressed as mean and standard 
deviation.

4. RESULTS
Between February 2022 and October 2022, 40 individ-

uals (aged 45 to 89) were enrolled in the study. In Table 
1, demographic data are displayed.

Block performance time in Group I was 4.8±0.5 min, 
while in Group II it was 5.0±0.3 min. There were no 
differences in the two groups’ ease of approach. With a 
combination of general anesthesia without neuromus-
cular relaxants and an obturatorius nerve block, Group I 
showed improved patient and surgeon satisfaction. Both 

groups did not have any complications. Table 2 illustrates 
the block performance time, ease of approach, surgeon 
and patient satisfaction scores for the two groups, the 
grade of the motor block, and complications.

Mean surgical time did not differ between the groups 
(Figures 1).

5. dIScUSSION
Although TUR-BT is frequently used to treat superfi-

cial and well-differentiated transitional cell bladder can-
cers, most urologists are concerned about the potential 
consequences of this procedure’s ability to trigger the 
obturator reflex (9). Obturator reflex is a prevalent issue 
in urology practice because 46.8% of all superficial blad-
der cancers are situated on the lateral wall (10). The neg-
ative outcomes of TUR-BT include bladder perforation, 
difficult-to-control bleeding, and occasionally insuffi-
cient tumor removal (11). Strong adductor muscle con-
tractions may also have other important implications, 
such as a full bladder perforation and the dissemination 

Group I Group II p value
Age (mean±SD) 74±9 78±7 0.10
Gender 0.40
Female (n, %) 1 (5%) 3 (15%)
Male (n, %) 19 (95%) 17 (85%)
ASA 0.36
I (n, %) 4 (20%) 1 (20%)
II (n, %) 12 (60%) 11 (60%)
III (n, %) 4 (20%) 8 (35%)

Table 1. demographic data Group I: General anesthesia + 
obturator nerve block. Group II: spinal anesthesia + obturator 
nerve block. ASA, American Society of Anesthesiologists 
physical status.

Group I 
(n=20)

Group II 
(n=20) P value

Block performance time 
(min) mean±SD 4.8±0.5 5.0±0.3 0.29

Ease of approach to 
perform block (n, %) 
Easy <2
Difficult 2-10
Failed >10 

15 (75%)
5 (25%)
/

17 (85%)
3 (15%)
/ 0.79

Grade of the motor 
block (n, %) Adductor 
spasm
Reduced spasm
No adductor spasm 

/
1 (5%)
19 (95%)

/
2 (10%)
18 (90%) 0.19

Surgeon satisfaction (n, 
%) Bad
Moderate
Good
Excellent

/
/
4 (20%)
16 (80%)

/
/
5 (25%)
15 (75%)

0.14

Patient satisfaction (n, 
%) Bad
Moderate
Good
Excellent

/
/
1
19 

/
/
2
18

0.19

Complications / / /
Table 2. Opturatorius nerve block characteristics

Figure 1. Mean surgical operation time
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of extravesical tumor cells (12,13). The most common 
strategy to prevent these serious issues is ONB (13).

At this study, we used ONB for the first time in our 
center and compared its effectiveness to spinal anes-
thesia for general anesthesia without the use of muscle 
relaxants. We showed that in cases where using muscle 
relaxants is not desirable or in which patients are unable 
to receive spinal anesthesia due to technological difficul-
ties, surgeries can be planned with the addition of ONB 
to general anesthetic without neuromuscular block. Di-
rect stimulation of the motor branch of the obturator 
nerve activates adduction. Some methods, such as par-
tial bladder retention while under general anesthesia, 
electrical current power reduction, and electrical po-
larity adjustment, have been tested to prevent adductor 
muscle spasm during TUR-BT. However, none of these 
strategies have been effective enough to stop the obtura-
tor. However, none of these techniques has been effective 
in halting obturator nerve activation. In 1965, Prentiss et 
al. proposed ONB as a way to prevent adductor spasms 
during TUR-BT (4). ONB was suggested in addition to 
spinal and general anesthesia. Additional documented 
uses for ONB include the treatment of severe hip joint 
diseases and the easing of pain brought on by adductor 
muscle spasm linked to obturator neuralgia, multiple 
sclerosis, and paraplegia (14). As a result, ONB became 
more well-known in the years that followed. Atanassoff 
and associates evaluated ONB with three-in-one block 
to prevent adductor spasm during TUR-BT (5). Adduc-
tor spasms during TUR-BT were shown to happen more 
frequently (55%) when spinal anesthetic was used alone. 
According to Tatlsen and colleagues, adductor spasm in-
cidence was reported to be 3% when ONB was given to 
spinal anesthesia (2). During our inquiry, we found that 
the adductor spasm incidence was 10% lower and absent 
in the spinal anesthesia with ONB group. In a study by 
Patel et al., it was discovered that doing ONB in con-
junction with spinal anesthetic prior to TUR-BT totally 
eliminated adductor spasm in 96% of instances. Howev-
er, when ONB was not combined with spinal anesthesia 
in the control group, the surgeon’s satisfaction was not 
consistently maintained throughout the treatment. Two 
patients in the control group developed bladder perfo-
ration as a result of substantial adductor spasm, needing 
an urgent laparotomy for one of them (7). So and col-
leagues saw an adductor muscle spasm in a patient who 
received spinal anesthesia for TUR-BT, which forced 
them to stop the procedure. When they attempted to 
complete the treatment while also using bilateral ONB 
and general anesthesia, they were successful (15). In 
contrast to patients receiving ONB in addition to spi-
nal anesthesia (6.6%), those receiving spinal anesthesia 
alone had a higher rate of obturator reflexes (83.3%). The 
combined group’s adductor reaction was barely notice-
able (16). According to reports, the classic ONB method 
has a 50-91% success rate. Obese patients struggle to feel 
the pubis tubercle, which is the main problem (15). The 
inguinal approach of the ONB has reportedly less suc-
cess with obese patients since it is difficult to locate or 
palpate surface markers due to the presence of dense ad-

ipose tissue (16). Furthermore, it requires a bigger nee-
dle, has technical problems, and is a disruptive process. 
The likelihood of problems could therefore increase as 
a result (3). As a result, the inguinal approach of ONB 
was praised as a novel, surface-level, and generally easier 
treatment with fewer complication rates (17). The major 
flaw in this approach is that it is unable to access the 
obturator nerve branches that originate in the hip joint 
fossa. The inguinal procedure, however, was reported in 
multiple studies to have higher success rates than the 
conventional approach (97.1% vs. 71.4%) due to less jerk-
ing of the limbs (3, 7, 18). A speedier block onset time 
was noted for the inguinal route by Aghamohammadi et 
al. (4). However, Moningi et al. (3) did not discover any 
statistically significant differences between the success 
rates of the two modalities. In our analysis, we had no 
failed blocks. We employed an LMA without a neuro-
muscular block on patients who had received general 
anesthesia. Although earlier studies (3), (15), and (19) 
advised the use of succinylcholine and tubocurarine to 
reduce adductor spasms while undergoing general an-
esthesia, subsequent studies produced inconsistent re-
sults and determined that these anesthetic medications 
were useless (2, 7, 14, 15). In TUR-BT procedures, spi-
nal anesthesia has frequently been preferred over gener-
al anesthesia because most TUR-BT patients are older 
and have more comorbidities (20). In order to minimize 
intraoperative and postoperative complications, spinal 
anesthesia is preferred to general anaesthetic. Spinal an-
esthesia cannot be used to inhibit adductor spasms and 
the obturator reflex on its own (1). An unsatisfactory re-
action to an obturator block administered during spinal 
anesthesia or general anesthesia with muscle relaxants 
may be caused by the presence of an auxiliary obturator 
nerve branch or the invasiveness of the tumor. In our 
study, ONB was carried out using a neural stimulator 
and Labat’s traditional method, and 95% of the patients 
in the general anesthesia group and 90% in the spinal 
anesthesia group had a satisfactory nerve block. Despite 
the fact that this strategy is the most common, prior 
studies have demonstrated that ONB success rates were 
equivalent when other approaches, such as intravesical, 
inguinal, or interadductor approaches, were used (3, 21). 
The intravesical approach has not been widely employed 
because it only had a 60% claimed success rate (21). 
Wassef et al. acknowledged the interadductor method 
as a more effective tactic (22). They claim that the tra-
ditional method had low patient satisfaction ratings, 
although we had no unfavorable experiences related to 
this during or after the traditional way. In our investi-
gation, individuals did not suffer adductor muscular 
spasms, but the spinal anesthetic group showed reduced 
spasm with modest reactions. Our success rates with the 
combination method under both general anesthesia and 
spinal anesthesia were in line with previous research. 
Although predicting the incidence of adductor mus-
cle spasm during TUR-BT is difficult due to anesthesia 
technique, surgical technique, and tumor localization, 
especially in cases of tumors localized in the inferolater-
al bladder wall, the higher rates of obturator reflex have 
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been documented thus far (3). In this study, we looked 
at the efficacy of ONB given to TUR-BT patients before 
spinal or general anesthesia. Although there were no 
significant differences in adductor muscle spasm or sur-
geon satisfaction, the patients’ adductor responses were 
more severe in the combination spinal anesthetic group 
when adductor spasm occurred.

6. cONcLUSION
This study shows that, regardless of the size or number 

of tumors, full resection is made possible by spinal anes-
thesia combined with ONB or ONB with general anes-
thesia without a neuromuscular relaxant, which lowers 
the recurrence rate by preventing the obturator reflex 
during TUR-BT. Regular use of ONB combined with 
spinal anesthesia or general anesthesia without a neu-
romuscular blocker during such surgeries can improve 
oncological outcomes for patients, lower complication 
rates, and lengthen the time spent living without disease.
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