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Summary
We evaluated an alternative technique for ultrasound-guided proximal level obturator nerve block that might facili-

tate needle visualisation using in-plane ultrasound guidance. Twenty patients undergoing transurethral bladder

tumour resection requiring an obturator nerve block were enrolled into a prospective observational study. With the

patient in the lithotomy position, the transducer was placed on the medial thigh along the extended line of the ingu-

inal crease, and aimed cephalad to view a thick fascia between the pectineus and obturator externus muscles that

contains the obturator nerve. A stimulating nerve block needle was inserted at the pubic region and advanced in-

plane with the transducer in an anterior-to-posterior direction. Eight ml levobupivacaine 0.75% was injected within

the fascia. The median (IQR [range]) duration for ultrasound identification of the target and injection were 8.5 (7–

12 [5–24]) s and 62 (44.5–78.25 [39–383]) s, respectively. All blocks were successful. A cadaver evaluation demon-

strated that the dye injected into the target fascia using our technique travelled retrogradely through the obturator

canal, and surrounded the anterior and posterior branches of the obturator nerve both proximally and distally to the

obturator canal. We believe that this is a promising new technique for ultrasound-guided proximal level obturator

nerve block.
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Introduction
Obturator nerve block is commonly used to prevent

sudden thigh movement during transurethral resection

of bladder tumours (TURBT) [1, 2] and pain manage-

ment during knee surgery [3, 4]. During TURBT, the

obturator nerve is directly adjacent to the lateral wall

of the bladder because the bladder is filled with irriga-

tion fluid. Any unintentional stimulation caused by

bladder tumour resection results in sudden adductor

muscle contraction, which may lead to extraperitoneal

perforation of the bladder and even obturator artery

injury [5]. One study recorded sudden thigh move-

ment in 49% of patients during TURBT involving the

lateral wall of the bladder in the absence of obturator

nerve block, and bladder perforation in 16% [6]. We

therefore consider that an obturator nerve block is

essential for performing TURBT effectively and safely.

In recent years, ultrasound guidance has been used

to improve the success rates and side effect profiles of

various peripheral nerve block techniques, including
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obturator nerve block. Previously reported ultrasound-

guided obturator nerve block techniques have been

classified into distal or proximal. In the former [7–9],

at least two injections of local anaesthetic are required

as the anterior and posterior branches of the obturator

nerve are blocked separately. In contrast, when using

the proximal technique the obturator nerve is blocked

by a single injection of local anaesthetic at the level of

the interfascial plane between the pectineus and obtu-

rator externus muscles [10–13]. However, proximal

ultrasound-guided obturator nerve block techniques

require various manipulations including tilting the

ultrasound transducer [10, 12, 13], using an out-of-

plane technique [10, 12], or inserting a needle at small

needle–ultrasound beam angles [11, 13]. These manip-

ulations complicate real-time needle visualisation dur-

ing ultrasound-guided nerve blocks [14, 15].

We have developed an alternative technique for

ultrasound-guided proximal obturator nerve block that

allows real-time needle visualisation without the disad-

vantages mentioned above. The purpose of this

research was to evaluate the technique in a prospective

observational clinical study in patients undergoing

TURBT, and to investigate the spread of dye injected

using this technique in a cadaveric study.

Methods
The protocol for the clinical study was approved by

the Research Ethics Committee of Niigata University

School of Medicine. Patients provided written

informed consent for participating in this study and

for publication of relevant images. Patients of ASA

physical status 1–3, aged ≥ 20 years requiring a unilat-

eral obturator nerve block were enrolled between

December 2014 and June 2015; the requirement for

obturator block was determined by the urologist,

depending on the location of the tumour. Patients

were not studied if they weighed < 40 kg, were unable

to communicate clearly or had a contraindication to

general anaesthesia, allergy to local anaesthetic, adduc-

tor muscle dysfunction or sensory disturbance in the

medial aspect of the thigh and/or knee.

General anaesthesia was induced with propofol 1–

2 mg.kg�1 and maintained with N2O:O2 in a 60:40

ratio with inspired sevoflurane 1–2% and intravenous

fentanyl 1–3 lg.kg�1. A laryngeal mask was inserted

to secure the patient’s airway. Neuromuscular blocking

drugs were not administered routinely.

After induction of general anaesthesia, patients

were placed in the lithotomy position. One anaesthetist

(TY), skilled in ultrasound-guided regional anaesthesia,

performed all obturator nerve blocks using an S-Nerve

ultrasound machine (FUJIFILM SonoSite Inc, Tokyo,

Japan) with a high-frequency linear transducer

(HFL38x; FUJIFILM SonoSite Inc). The transducer

was placed lateral to the perineum on the medial thigh

along the extended line of the inguinal crease, and ori-

entated cephalad (Fig. 1). The superior pubic ramus

was initially identified; the pectineus muscle was iden-

tified anterior to the pubic ramus because of flexion of

the hip, and the obturator externus was superficial to

it. A hyperechoic thick fascia, which contains the obtu-

rator nerve, was seen between the pectineus and obtu-

rator externus muscles (Fig. 2a); in some cases, the

obturator nerve could be observed within the fascia as

a hyperechoic oval with tapered ends. After identifica-

tion of the fascia, we performed standard skin asepsis,

placed the transducer within a sterile sleeve in the

same position, and visualised the target fascia again. A

21-G, 80-mm long stimulating needle (Echoplex+;

Vygon, Ecouen, France) was inserted 1.5–2 cm cepha-

lad from the anterior side of the transducer and

advanced in-plane with the transducer towards the fas-

cia (Fig. 1). Simultaneously, nerve stimulation was

started at 1 Hz and 0.1 ms with an initial current

amplitude of 0.8 mA. In most cases, an adductor mus-

cle twitch was elicited as soon as the needle tip pierced

the fascia. After confirming the loss of muscle twitch

Figure 1 Illustration of the performance of a right-
sided obturator nerve block with in-plane ultrasound
guidance. The dotted line indicates the inguinal crease.
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at stimulating currents between 0.2 mA and 0.5 mA

(Fig. 2b), 8 ml levobupivacaine 0.75% was injected and

its spread within the fascia was monitored under ultra-

sound guidance (Fig. 2c; Video S1). If adductor muscle

twitch was not elicited despite alterations to the needle

tip position within the fascia, local anaesthetic was

injected slowly, with adjustment of the needle tip posi-

tion in order to ensure good spread of the solution

within the entire fascia between the pectineus and

obturator externus muscles.

Bouaziz et al. reported that the obturator nerve

has no cutaneous innervation in > 50% of cases, and

therefore nerve block success may be achieved in

spite of a lack of cutaneous sensory blockade on the

medial aspect of the thigh and/or the knee [16]. We

assessed success of obturator nerve block by measur-

ing adductor muscle strength with a sphygmo-

manometer [17–19]. Patients were instructed to

extend both knees fully, dorsiflex both ankles in the

supine position and squeeze a blood pressure cuff

inflated to 40 mmHg between their knees by adduct-

ing their hips while an investigator held down the

contralateral knee to fixate it. Adductor muscle

strength was defined as the maximal sustained pres-

sure. In addition, manual muscle testing of hip joint

adduction was assessed using a scale of grade 0 – no

palpable or observable adductor muscle contraction;

grade 1 – unable to adduct the hip joint even with

gravity eliminated; grade 2 – able to adduct the hip

joint through full range of motion with gravity elimi-

nated; grade 3 – able to adduct the hip joint against

gravity; grade 4 – able to adduct the hip joint against

moderate resistance; grade 5 – able to adduct the hip

(a)

(b)

(c)

Figure 2 Ultrasound images obtained during obturator
nerve block. (a) the pre-procedure view obtained with
the transducer located as in Fig. 1. The hyperechoic
thick fascia between the pectineus and obturator exter-
nus muscles is marked by open triangles. (b) in-plane
view of the needle tip located in the fascial plane. (c)
after local anaesthetic injection, closed triangles indi-
cate the obturator nerve within the hydrodissected fas-
cia. GR, gracilis muscle; AB, adductor brevis muscle;
PE, pectineus muscle; OE, obturator externus muscle;
SPR, superior pubic ramus; LA, local anaesthetic.
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joint against maximal resistance. We defined success-

ful block as satisfying all of: decrease in adductor

muscle strength > 40% compared with pre-operative

value; grade 2 or less hip adduction using manual

muscle testing; and absence of intra-operative hip

adduction.

The anaesthetist performing the block recorded

block performance time as the sum of the target

identification (transducer placement on the patient to

recognition of the fascia between pectineus and obtu-

rator externus muscles) and injection time. Adductor

muscle strength and hip adduction were both evalu-

ated pre-operatively and 3 h after the completion of

obturator nerve block by an anaesthetist (TO) who

was not present during the performance of the

block.

During the operation, the urologist noted the

occurrence of thigh movement; if hip adduction

occurred despite the nerve block, rocuronium

0.6 mg.kg�1 was administered. After completing sur-

gery, sugammadex was administered as required for

> 90% recovery of the train-of-four ratio and the

laryngeal mask was removed when the patient was

awake.

The obturator nerve block approach described

above was performed on an adult male cadaver by

using an ultrasound machine (EDGE; FUJIFILM

SonoSite Inc) with a high frequency linear transducer

(HFL50x; FUJIFILM SonoSite Inc) to confirm the

spread of the injectate. The cadaveric study was con-

ducted as part of the Okayama University 3D Anat-

omy Project held in the dissection room at the

Department of Human Morphology (Okayama

University Medical School, Okayama, Japan) from 21

to 22 March 2015. The cadaver used in our study

was embalmed by Thiel’s method, which preserves

softness of the tissues and range of joint motion [20–

22]. A 22-G Tuohy needle (Uniever Epidural Anes-

thesia Needle; Unisis, Tokyo, Japan) was used for the

injection. After the needle tip position was confirmed,

8-ml blue water-soluble dye (Sakura Mat Water Col-

ors Multi; Sakura Craypas, Osaka, Japan) was slowly

injected under ultrasound guidance. Afterwards, the

left thigh and pelvis were dissected to evaluate the

spread of dye.

Results
Twenty-seven patients were assessed for eligibility. Six

did not meet the inclusion criteria (weight < 40 kg, 1;

psychiatric disease, 2; contraindication to general anaes-

thesia, 1; adductor muscle dysfunction, 1; and sensory

disturbance at the thigh, 1) and one refused to partici-

pate. Baseline characteristics and surgical details are

shown in Table 1.

A hyperechoic thick fascia was easily identified

between the pectineus and obturator externus muscles in

all cases. In 18 (90%) patients, an adductor muscle twitch

was elicited with the tip of the nerve-stimulating needle

located in the fascia. Successful obturator nerve blocks

were confirmed in all patients. The median (IQR [range])

adductor muscle strength measured pre-operatively and

3 h after the completion of obturator nerve block was 140

(125–158 [120–180]) mmHg and 53 (48–63 [40–

90]) mmHg, respectively, giving a decrease of 61% (52–

66% [42–73%]). Pre-operative hip adduction strength was

grade 5 in all patients, whereas 3 h after the nerve block it

was grade 0 in 19 (95%) and grade 2 in the remaining

patient with a reduction in adductor muscle strength of

43%. No patient had intra-operative thigh movement or

required rocuronium. The target identification time, dura-

tion of puncture and block performance time were 8.5 (7–

12 [5–24]) s, 62 (44.5–78.25 [39–383]) s, and 71 (58.5–

85.75 [45–400]) s respectively. There were no obturator

nerve block-related complications.

In the cadaver examination, the obturator nerve

divided into the anterior and posterior branches before

emerging into the thigh through the obturator canal.

The dye surrounded these two branches as they ran

Table 1 Baseline and peri-operative characteristics of
20 patients undergoing obturator nerve block. Values
are mean (SD) or number (proportion).

Age; years 70.2 (11.5)
Sex; male 13 (65%)
Height; cm 159.8 (6.9)
Weight; kg 62.8 (12.0)
Body mass index; kg.m�2 24.5 (3.6)
ASA physical status
2 16 (80%)
3 4 (20%)

Surgical time; min 32.3 (15.2)
Anaesthesia time; min 82.2 (13.9)
Obturator nerve block; right 15 (75%)
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over the obturator externus muscle (Fig. 3a). The dye

also spread retrogradely into the pelvic cavity to colour

both nerve branches (Fig. 3b).

Discussion
In this report, we describe an alternative technique for

ultrasound-guided proximal obturator nerve block,

with a success rate of 100% in the clinical study. Fur-

thermore, in the cadaveric study, the dye injected into

the thick fascia between the pectineus and obturator

externus muscles travelled through the obturator canal

and surrounded the two main branches of the obtura-

tor nerve both proximal and distal to the obturator

canal. The needle trajectory in our technique is similar

to a classical pubic obturator nerve block approach

[18, 23], and so we describe our technique as an ultra-

sound-guided pubic approach.

In some clinical reports, it has been shown that

local anaesthetic injected into the interfascial plane

between the pectineus and obturator externus muscles

provide successful obturator nerve block [10–13]. The

common obturator nerve or its main branches usually

emerge from the obturator canal and run over the

obturator externus muscle [10]; however, in some

individuals, the common obturator nerve divides into

its anterior and posterior branches at or proximal to

the obturator canal, and the posterior branch is sepa-

rated by some of the fibres of the obturator externus

muscle. Even in such cases, the two branches of the

obturator nerve can be blocked by proximal obturator

nerve block techniques, as local anaesthetic injected

into the fascia between the pectineus and obturator

externus muscles spreads into the pelvis through the

obturator canal, as demonstrated in our cadaveric

study. In the current study, local anaesthetic was

injected into the same plane as described for other

proximal obturator nerve block techniques, but patient

position and ultrasound transducer position were dif-

ferent (Table 2). An ultrasound-guided obturator

nerve block technique performed in the lithotomy

position with the transducer placed on the medial

thigh of the patient was described in a recently pub-

lished article [24]. However, in this technique, the

transducer was placed more distally on the thigh, and

local anaesthetic was injected into the fascia between

the adductor longus and brevis muscles containing the

anterior branch of the obturator nerve. As mentioned

by the authors of the paper, this is a distal approach

that may not always block the posterior branch of the

obturator nerve [24].

If tilt of the transducer is critical for target visibil-

ity, it can be difficult to view the needle and target

simultaneously [14]. Furthermore, needle tip and shaft

(a)

(b)

Figure 3 Spread of blue dye in a cadaveric specimen
after left-sided ultrasound-guided obturator nerve
block. (a) the obturator nerve divides into anterior and
posterior branches distal to the obturator canal. Both
branches running over the obturator externus muscle
are surrounded by blue dye (b) the common obturator
nerve and its division into anterior and posterior
branches is shown within the pelvic cavity. The blue
dye has spread proximally to colour both branches of
the obturator nerve. The superior pubic ramus has
been partially removed to view the obturator canal.
Figures are reprinted with the permission of the
Okayama University 3D Anatomy Project (Department
of Human Morphology, Okayama University Medical
School, Okayama, Japan). AL, adductor longus muscle;
AB, adductor brevis muscle; PE, pectineus muscle; OE,
obturator externus muscle; OA, obturator artery; OV,
obturator vein; EIA, external iliac artery.
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visibility is better at larger needle-beam angles when

performing ultrasound-guided in-plane procedures [14,

15]. With the patient and transducer position that we

describe, significant tilting of the transducer can be

avoided and the needle can be directed almost perpen-

dicularly to the ultrasound beam. We believe that our

technique is theoretically superior in achieving real-

time needle visualisation than other proximal tech-

niques, but this needs to be validated in comparative

trials.

Among previously reported ultrasound-guided

proximal obturator nerve block approaches, Akkaya

et al. and Taha both reported 100% success [11, 12].

Taha reported a median target identification time of

4 s [12] and Sinha et al. reported completion of nerve

blocks in a mean of 122 s [9], and our median 8.5 s

target identification time and 71 s block performance

times are compatible with these studies.

A potential disadvantage of our technique was the

requirement for the lithotomy position. However, this

is not a concern in TURBT as the surgery is per-

formed in the same position. Furthermore, the cadav-

eric study showed that our technique can be

performed in the supine position, provided the hip

joint is flexed and externally rotated.

We did not assess whether the anterior and poste-

rior branches of the obturator nerve were blocked

individually. However, Taha previously reported that

local anaesthetic injected between the pectineus and

obturator externus muscles provides successful block-

ade of both the anterior and posterior branches of the

obturator nerve in all subjects [12]. In addition, our

cadaveric study showed that dye solution travelled

proximally through the obturator canal and sur-

rounded the two main branches of the obturator nerve

in the pelvic cavity.

We conclude that the ultrasound-guided pubic

obturator nerve block approach is a promising tech-

nique that might facilitate real-time needle visualisa-

tion with the in-plane approach. Further studies are

necessary to demonstrate the superiority of our tech-

nique compared with other proximal obturator nerve

block techniques.
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Supporting Information
Additional Supporting Information may be found in

the online version of this article:

Video S1. Video of ultrasound-guided pubic obtu-

rator nerve block, showing needle insertion into the

hyperechoic fascia (closed triangles) between the pecti-

neus and obturator externus muscles. After confirming

adductor muscle twitch using electrical stimulation

and subsequent loss of twitch at stimulating currents

of 0.2 mA, 8-ml levobupivacaine is injected into the

fascia. This movie was created with an encoder of

H.264. AB, adductor brevis muscle; PE, pectineus mus-

cle; OE, obturator externus muscle; SPR, superior

pubic ramus.
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