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Background: Ultrasound-guided proximal or distal approach for obturator nerve block is
preformed to prevent adductor muscle spasm during transurethral resection of bladder
tumors. The aim of the study was to compare the effectiveness of two different techniques
in blocking the obturator nerve during transurethral resection of a bladder tumor.
Methods: Fifty obturator nerve blocks were performed for transurethral bladder tumor
resection and divided into two groups. One group received ultrasound-guided proximal
obturator nerve block approach (proximal group), and the other group received ultrasoundguided distal obturator nerve block approach (distal group). Grade of adductor muscle spasm,
the rate of clinical effectiveness, duration of block procedure, and complications were
recorded. Patients with grade two adductor spasms were transferred to general anesthesia.
Results: Two patients in the distal group and one in the proximal group were transferred to
general anesthesia for severe adductor muscle spasms. No difference was found in clinical
effectiveness rate of obturator nerve block between the two groups. differed insigniﬁcantly.
The number of patients who had no adductor muscle spasms in the proximal group was
signiﬁcantly higher than that of the distal group. Vascular puncture was detected in two
patients in the proximal group and one patient in the distil group. No other complications
were observed.
Conclusion: No difference was found for clinical effectiveness between the two groups.
However, vascular puncture should receive more attention.
Keywords: ultrasound-guided proximal, obturator nerve block, tans-urethral resection of the
bladder tumor
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Bladder cancer is a highly prevalent disease, and transurethral resection of a bladder
tumor still represents the most appropriate and effective treatment for transitional
cell carcinoma of the bladder and provides essential histopathologic information
necessary for deﬁnitive diagnosis, staging, and primary treatment.1 However, the
electrical stimulation directly adjacent to the lateral wall of the bladder may induce
the obturator nerve reﬂex and sudden adductor muscle contraction, which may
cause incomplete tumor resection, bladder perforation, extravesical dissemination
of the cancer cells, and even injury to the obturator artery.2–4 It has been reported
that the incidences of sudden thigh movement and bladder perforation during
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surgical procedure in the absence of obturator nerve block
were 49% and 16% respectively.5 Therefore, an obturator
nerve block is essential and critical to ensure effective and
safe transurethral resection of the bladder tumor.6
Various approaches have been proposed to accomplish
obturator nerve block, including traditional surface landmarks
with or without nerve stimulation to localize the obturator
nerve. Along with the technological advances in ultrasonographic application during the last decade, many ultrasoundguided obturator nerve block approaches have been reported
and can be classiﬁed as distal or proximal. In the distal
approach, the anterior and posterior branches of the obturator
nerve are blocked separately by two injections of local anesthetic (LA) directed toward the interfacial plane between the
pectineus and adductor brevis muscles and the plane between
the adductor longus and adductor brevis muscles.7–9 The proximal approach, involving several transducer positions, is
deﬁned as a single injection of LA into the interfacial plane
between the pectineus and obturator externus muscles.10–13 It
is generally believed that the distal approach could not prevent
an adductor muscle spasm during transurethral resection of
a bladder tumor even if an obturator nerve block is correctly
performed, and the proximal approach may be superior for
providing successful blockade of the obturator nerve.14
However, there is not enough clinical evidence to support
this point.
We conducted a randomized, controlled trial to compare
the effectiveness of the two approaches in patients undergoing transurethral resection of lateral bladder wall tumor.

Methods
Patients
In this prospective, randomized study, we enrolled 50 patients,
aged 50–80 years. Allocation of patients receiving either distal
(distal group) or proximal approach (proximal group) was
performed using a computer-generated randomization
scheme. Approval of the study was obtained from the ethics
committee of the afﬁliated Yixing Hospital of Jiangsu
University and written informed consent was obtained from
each of the participants. This study was conducted in accordance with the Declaration of Helsinki.

Inclusion criteria and exclusion criteria
All patients met American Society of Anesthesiologists physical classiﬁcation classes I–III, were scheduled for unilateral
transurethral resection of lateral bladder wall tumor under
spinal anesthesia and required obturator nerve block. Patients
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with a known allergy to LAs, inguinal lymphadenopathy,
infection or scars at the needle insertion site, coagulopathy,
and neuromuscular disorders were excluded. All patients
participated in the current study.

Sample size calculation
We calculated the sample size prior to the implementation of
the study. We calculated the sample size by using a power and
sample size program.15 According to existing literature.16 In
their study the pain scores out of 10 was 5.4. We considered
a pain score reduction of at least 1.5 as clinically signiﬁcant. If
the mean of Cohort 1 was 5.4, the mean of Cohort 2 was 3.9
and assuming an SD of 2.4, the required sample size in each
cohort is 42 with a power of 80%. The signiﬁcance level was
set at α=0.05. Thus, our study recruited 50 patients in each
group to meet the requirement of sample size.

Procedure
On arrival to the operating room, intravenous access was
established, and the patients received noninvasive blood pressure monitoring, electrocardiography using lead II and pulse
oximetry monitoring. Spinal anesthesia was performed with
10–15 mg 0.5% hyperbaric bupivacaine by 25 G Quincke
needle at L3-4 or L2-3 space with patients in lateral position
(a single anesthesiologist). Afterwards, patients were immediately placed into the supine position. We observed the patients
for 10 minutes to ensure hemodynamic stability and used a pinprick test to determine the sensory level block reached above
T10, which blocks conduction in the sensory nerve ﬁbers of the
bladder. Then, obturator nerve block was performed by another
experienced investigator.
Patients were in supine position with the thigh slightly
abducted and externally rotated. The skin was prepared and
draped in a sterile fashion, and the linear 5- to 10 MHz ultrasound transducer was enclosed in a sterile sleeve. In the distal
group, the transducer was placed medial to the femoral vein,
along the inguinal crease, perpendicular to the skin. After
identiﬁcation of the pectineus, adductor longus, adductor brevis, and adductor magnus muscles through the classic Y shape,
a 21 G needle was advanced in lateral-to-medial direction
under in-plane ultrasound guidance to position the needle tip
at a hyperechoic structure of the fascial interface between the
adductor longus and adductor brevis muscles. After negative
aspiration, 5 mL of ropivacaine 0.5% was injected. Then, the
needle tip was advanced and positioned between the adductor
brevis and adductor magnus muscles, and 5 mL of 0.5%
ropivacaine was injected (Figure 1). In group P, the transducer
was placed on the medial aspect of the inguinal crease and then
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tilted 40–50 degrees cranially until a hyperechoic structure
deep and lateral to the pectineus (the inferior margin superior
pubic ramus) was visualized, as described by Lin et al.13 After
identiﬁcation of the intermuscular fascia deep to the pectineus
muscle separating it from the obturator externus muscle,
a needle was inserted into this fascia under in-plane ultrasound
guidance in an inferior-to-superior direction and 10 mL of
0.5% bupivacaine was then slowly injected (Figure 2). The
LA solution spread was monitored under real-time
visualization.

nerve block approach used. The motor block was classiﬁed
as the following: grade 0= no adductor muscle contraction,
grade 1= slight adductor muscle contraction which would not
disturb the surgery, and grade 2= severe adductor muscle
contraction which would prevent the surgery. Grade 0 and 1
were both considered clinically effective. Patients with grade
2 adductor spasms during operations were transferred to
general anesthesia with administration of non-depolarizing
muscle relaxants. Duration of block procedure and complications, such as LA intonation, vascular puncture, hematoma,
nerve injury, and visceral injury, if any, were also recorded.

Outcome assessment
The transurethral resection of the bladder tumor was performed by the same urologist team using a 26-Fr monopolar
resectoscope
(Excel
350
MCDS,
Italy)
with
30 degree optic and glycerol irritant solution 15 minutes
following injection. Severity of adductor muscle spasm was
evaluated by the urologist who was blinded to the obturator

A

Statistical analysis
Data were expressed as the mean ± SD for age, height, weight,
operation, and duration of block procedure. Independent sample unpaired t-test was applied for comparison of age, height,
weight, operation, and duration of block procedure in normal
distributions, and Mann–Whitney U tests were performed for
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Figure 1 Ultrasound-guided distal obturator nerve block. (A) Patient is in supine position with the thigh slightly abducted and externally rotated. The transducer is placed
perpendicularly just below the inguinal ligament. (B) The pectineus, adductor longus, adductor brevis, and adductor magnus muscles are identiﬁed and Y shape is visualized.
(C) A needle is in an advanced lateral-to-medial direction using in-plane ultrasound guidance until the needle tip is positioned at fascial interface between the adductor longus
and adductor brevis muscles, then local anesthetic is injected. (D) Local anesthetic is injected between adductor brevis muscles and adductor magnus.
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Figure 2 Ultrasound-guided proximal obturator nerve block. (A) Patient is in supine position with the thigh slightly abducted and externally rotated. The transducer is
placed on the medial aspect of the inguinal crease and then tilted 40–50 degrees cranially. (B) The superior pubic ramus, the pectineus, and obturator externus muscles are
deﬁned. (C) A needle is inserted into the fascial interface plane between pectineus and obturator externus using in-plane ultrasound guidance in a lateral-to-medial direction,
then local anesthetic is injected.

continuous ASA score. Chi-squared tests were performed for
gender, site of obturator nerve block, and complications. All
statistical analysis was performed by SPSS 16.0 (SPSS, Inc.,
Chicago, IL, USA). A P-value less than 0.05 was considered
statistically signiﬁcant.

Results
Demographics of patients are presented in Table 1. There
were no signiﬁcant differences in duration of operation or
duration of block procedure between the two groups.
Figure 3 shows the efﬁcacy of obturator nerve block in

Table 1 Characteristics of subjects included
Proximal group

Distal group

P-value

64.1±6.3

65.1±+6.2

0.57

22
3

23
2

0.63

Height (cm)

167.2±6.7

167.6±7.1

0.82

Weight (kg)

68.8±8.7

69.5±8.1

0.77

ASA score
I

0.58

Age (years)
Gender
Male
Female

2

4

II

17

17

III

6

4

14
11

12
13

0.57

33±8.9
8.5±1.7

34±9.6
8.9±2.2

0.71
0.47

Local anesthetic intonation
Vascular puncture

0
2

0
1

1.0
0.99

Hematoma

0

0

1.0

Nerve injury
Visceral injury

0
0

0
0

1.0
1.0

Site of obturator nerve block
Right
Left
Duration of operation
Duration of block procedure
Complications

Abbreviation: ASA, American society of Aneshesiologists physical status classiﬁcation.

2502

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

DovePress

Cancer Management and Research 2019:11

Dovepress

Han et al

Group P

Cancer Management and Research downloaded from https://www.dovepress.com/ by 3.234.214.113 on 14-Dec-2019
For personal use only.

Grade

2

Group D

1

0

0

50

100

150

Numbers of adductor muscle spasm
Figure 3 Number of different adductor muscle spasms in both groups.

the two groups. Two patients in the distal group were
transferred to general anesthesia for severe adductor muscle spasm, and one patient in the proximal group. The
clinical effectiveness rate of obturator nerve block was
not signiﬁcantly different. The number of patients who
had no adductor muscle spasm was signiﬁcantly higher
in the proximal group than that of the distal group.
Vascular puncture was detected in two patients in the
proximal group and in one patient in the distal group. No
other complications were observed.

Discussion
As we know, in almost all previous studies, the obturator
nerve block was performed before spinal anesthesia to
avoid the impact of lower limb motor nerve block. The
obturator nerve provides no cutaneous innervation;
therefore, we cannot use a lack of sensory block to
determine whether an obturator nerve block is effective.
The success of obturator nerve block is generally evaluated by conﬁrming a decrease from baseline to block
placement in adductor muscle strength using
a sphygmomanometer, as described by Lang et al.17
However, obturator nerve block prior to spinal anesthesia inevitably causes pain and discomfort, even in the
presence of LA inﬁltration, which decreases patient
satisfaction. In our study, the obturator nerve block was
designed to be performed after the conﬁrmation of spinal
anesthesia effect, which reduced panic and discomfort
and increased patient satisfaction. We evaluated the
effect of obturator nerve block according to adductor
muscle spasm during transurethral resection of bladder
tumor procedure and ensured surgical safety by changing
the anesthesia technique in a timely fashion. We found
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that both approaches had similar clinical effectiveness in
this study, suggesting a feasible alternative for obturator
nerve block.
We also found that the incidence of 0 adductor muscle
contractions in group P was signiﬁcantly higher than that
of group D, which indicated that the proximal approach
may be superior to the distal approach. The main problem
with the distal approach is the highly variable distribution
pattern of the anterior branch, and at least two injections
with a minimum volume incomplete spread of LA to the
nerve.10 In contrast, the proximal approach targets the
common obturator nerve or its main branches and
a larger LA volume ensures the nerve is completely covered. The anatomic characteristics explained the observation results in our study.
As mentioned previously, ﬁve approaches have been proposed in different literature and are summarized in Table 2.
We adopted Lin’s approach, a modiﬁed Taha’s approach, to
perform obturator nerve block based on three merits. First, the
visibility of the thick hyperechoic fascia underneath the pectineus muscle is good, providing an extra soft tissue landmark
in addition to the superior pubic ramus as the bony
landmark.12 Second, placement of LA by ultrasound guidance and nerve stimulation techniques both rely on the
needle tip being directed toward the nerve itself. The obturator nerve is difﬁcult to electrically stimulate and image sonographically, however, an interfacial LA injection may achieve
complete obturator nerve block without conﬁrmation of electrical nerve stimulation.11 In addition, an in-plane approach
monitored by color power Doppler may reduce the incidence
of vascular puncture. The obturator artery and medial femoral
circumﬂex artery and veins may be in close proximity to the
obturator nerve at the level of blockade,18 even if there is no
blood aspiration during this manipulation. We could try to
avoid vascular puncture using ultrasound guidance, but complete prevention cannot be assumed. It might account for two
vascular puncture patients in the proximal group.
There were two limitations in the current study. One
possible limitation was the small sample size. In addition,
no thigh adductor muscle contraction in 51 of 114 (45%)
transurethral resection inferolateral bladder tumor patients
without obturator nerve block has been reported.19 The result
indicates that not all resections uniformly stimulate
a response, which may increase a false positive. A transresectoscope stimulation, designed by Mihara et al,20 which
could predict the need to block the contraction of the thigh
adductor during tumor resection, might decrease a false
positive.
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Table 2 Comparison of the effect of ultrasound-guided proximal obturator nerve block techniques between the two groups
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Body position

Anagnostopoulos et al

Akkaya
et al

Taha

Lin et al

Yoshida et al.

Supine position

Lithotomy position

Supine position hip slightly

Supine

Supine position

abducted and externally

position leg

hip was

rotated

straight

abducted and
externally

Perpendicular just below the
inguinal ligament, at the pubic

Longitudinally
at the pubic

Medial aspect of
the inguinal

Medial aspect
of the inguinal

Lateral to the perineum on the medial
aspect of the thigh along the extended

tubercle level, tilted cranially

rotated
Probe
position

Needle

region

crease, then

crease, then

line of the inguinal crease and orien-

30° to 40°
Out-of-plane

In-plane

tilted cranially
Out-of-plane

tilted cranially
In-plane

tated cephalad.
In-plane

Anterior to posterior

Inferior to

Anterior to

Lateral to

Anterior to posterior

superior

posterior

medial

FA FV

direction
Hyperechoic

PE

PE

ASIS

adductor muscle thick hyperechoic fascia

area
SPR

SPR
OE thick hyper-

SPR
OE thick hyper-

PE
SPR

PE
Needed

echoic fascia
Not needed

echoic fascia
Not needed

OE hyperechoic fascia

Needed

advance
technique
Direction of
needle
Landmarks

Conﬁrmation
with electrical
stimulation

Abbreviations: FA, femoral artery; FV, femoral vessels; SPR, superior pubic ramus; PE, pectineus muscle; OE, obturator externus-muscle; ASIS, anterior superior iliac spine.

Conclusion
In sum, the ultrasound-guided proximal and distil approach for
obturator nerve block are both simple and successful alternative
techniques for transurethral resection of lateral bladder wall
tumors. The proximal approach provides a superior successful
blockade of OB. In addition, vascular puncture should receive
more attention.
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