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Obturator Nerve Block in Adductor Spasticity: Comparison of

Peripheral Nerve Stimulator and Ultrasonography Techniques
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Objective: Obturator nerve blockade, which is commonly used in the
treatment of spasticity, is a very difficult nerve block. Ultrasonography
(USG) has been widely used in recent years for nerve blocks. The aim of
this study was to compare peripheral nerve stimulator (PNS) and ultra-
sound (US) in obturator nerve blockade in patients with adductor spas-
ticity.

Methods: Patients were randomly divided into two groups. Group-PNS
patients had a peripheral nerve stimulator guided obturator nerve block,
and Group-USG patients had US-guided obturator nerve block. Age, gen-
der, length and weight of patients were recorded. The period of the block,
the number of punctures until successful block, the necessity for a repeated
block, spasticity assessment (using the Ashworth scale), complications, pa-
tient satisfaction, and practitioner satisfaction were recorded.

Results: The average number of punctures in Group PNS was 2.0 (1.0
t0 6.0) and in Group USG was 3.0 (1.0 to 5.0); there was no statistically
significant difference between the two groups. The average time of the
block was 10.0 min in Group PNS (2.0 to 30.0) and 16 min (4.0 to 35.0)
in Group USG, and no significant differences were detected. The patient
and the practitioner satisfactions were not statistically different between
the two groups.

Conclusion: Clinical studies showed that USG-guided regional blocks
were safer and more efficient than other conventional techniques. How-
ever, there are very few studies comparing USG and other techniques;
therefore, more studies are needed.
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Introduction

Amag: Spastisite tedavisinde sik kullanilan obturator sinir blokaji, ya-
pilmast en gii¢ periferik sinir bloklar: arasindadir. Ultrasonografi (USG)
son yillarda sinir bloklart i¢in oldukea stk kullanilmaktadir. Caligmami-
zin amaci adduktor spastisitesi olan hastalara uygulanan obturator sinir
blokajinda kullanilan periferik sinir stimiilatorii ile USG ydntemlerinin
kargilagtirilmasidir.

Yontemler: Hastalar, rastgele iki gruba ayrildi. Grup-PNSde bulunan
hastalara periferik sinir stimiilatorii (PNS) esliginde obturator sinir blogu
ve Grup-USG’de bulunan hastalara USG esliginde obturator sinir blogu
uyguland:. Hastalarin yas, cinsiyet, boy, viicut agirligi gibi demografik
verileri kaydedildi. Ayrica blok yapilma siiresi, blok olusturuncaya kadar
yapilan ponksiyon sayisi, tekrar blok yapilma gerekliligi, spastisite deger-
lendirmesi (Ashworth skalasi kullanilarak), komplikasyon olup olmadigi,
hasta memnuniyeti, uygulayici memnuniyeti kaydedildi.

Bulgular: Ponksiyon sayist Grup PNS'de ortalama 2,0 (1,0-6,0) Grup
USG'de ortalama 3,0 (1,0-5,0) olarak bulundu ve iki grup arasinda istatis-
tiksel bir fark saptanmadi. Blok yapilma siiresi Grup PNSde ortalama 10,0
dk (2,0-30,0) Grup USG'de 16 dk (4,0-35,0) olarak bulundu ve anlamlt
farklilik saptandi. Hasta ve uygulayici memnuniyeti agisindan her iki grup
arasinda istatistiksel fark bulunmadi.

Sonug: Klinik ¢alismalar USG rehberliginde rejyonal bloklarin diger ge-
leneksel tekniklere gore daha etkin ve giivenli oldugunu gostermektedir.
Fakat USG ile diger teknikleri karsilagtiran ¢ok az sayida randomize kont-
rollii alisma olmasi nedeni ile daha fazla calismaya gerek vardir.

Anahtar Kelimeler: Obturator sinir, sinir bloku, ultrason

pasticity derives from the Greek word “spastikos” which means ‘to pull and drag’ it is a serious problem for medical rehabilitation

programs (1). Spasticity is characterised by a velocity-dependent increase in tonic stretch reflexes following upper neuron damage

(2). According to these definitions, spasticity is a state of hypertonia, which presents with deterioration of tonus control interewined

with other symptoms and exaggerated responses formed by input and output in clinical pictures dependent on the deterioration of central

nervous system (CNS) coordination caused by the damaged upper motor neuron.

Three approaches are known in the treatment of spasticity: 1. Pharmacological treatments; 2. Physical therapy; and 3. Surgical treatments.

Agents used for the pharmacological treatment of spasticity are intended to decrease the over-activity of muscles. These agents become

effective by decreasing the excitability of the CNS, neuromuscular junction and motor pathways. However, they affect all muscle groups

and potential adverse effects restrict their usage substantially. For this reason, local treatments are more desirable to decrease muscle

over-activity affecting certain muscle groups (3).
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In 1993, obturator nerve blocks and the inter-adductor approach
were suggested by Wassef et al. (4) to treat spasticity. Phenol was ini-
tially used in the treatment, in order to increase the duration of it in
the 1960s. From that time, it has been used for the over-activity of
upper and lower extremity muscles, especially in adult patients with
traumatic brain injury, stroke, and cerebral palsy. While it is gener-
ally applied by using guide points with a peripheral nerve stimulator
(PNS), ultrasonography (USG) has recently gained popularity to
help with the application of regional blocks (5).

'The objective of our study is to compare peripheral nerve stimulator
and USG methods used in obturator nerve block applied to patients
with adductor spasticity.

Methods

After approval by the Clinical Trials Local Ethics Committee
(05.05.2009 and 2009-8/12) and written informed consent, 30
patients aged 18-65 years, ASA (American Society of Anaesthesiolo-
gists) I-1T were enrolled in the study.

Exclusion criteria included:

. Patients who did not wish to be included in the study,
. Patients with acute pancreatitis,
. Pregnant and lactating patients,

1
2
3
4. Patients with hepatic or renal insufficiency,
5. Non-Cooperative patients,

6. Patients with coagulation disorders,

7

. Patients who had an allergy to lidocaine or phenol.

Patients were randomly divided into two groups by selecting a sealed
envelope. Obturator nerve block was applied with a peripheral nerve
stimulator to the patients in Group PNS and with USG in Group
USG. Demographic data of patients such as age, sex, height, and
weight were recorded. After the procedure, block time, the number
of skin punctures until successful blockage, necessity of repeat inter-
vention, spasticity evaluation using Ashworth scale, whether there
was a complication or not, patient satisfaction and operator satisfac-
tion were also recorded (6).

Patients in Group PNS were prepared under the sterile conditions
of the operating room. Peripheral O, saturation (SpO,) was rou-
tinely applied to patients and their non-invasive blood pressures
were monitored. Spasticity of patients was evaluated by Ashworth
scale and recorded. In the supine position, a 21G stimulator needle
was inserted 1.5 cm below and 1.5 cm lateral of the pubic tubercle.
When the direction of the needle was moved towards superior pubic
arm in the direction of the posterior and made contact with bone,
the needle was directed to the lateral and caudal, and was progressed
2-4 cm further to enter the obturator foramen. When adductor mo-
tor response was received to a stimulator current of 0.5 mA, 2 mL
lidocaine was given and then neurolytic block was applied with 4

mL of 5% phenol.

Patients in Group USG were also prepared under the sterile condi-
tions of the operating room. Routine SpO, and blood pressure mon-
itoring were applied. Spasticity was recorded. Then, a high frequency
ultrasound probe was placed below the inguinal ligament medial to
the femoral artery in order to identify obturator nerve. The obtura-
tor nerve was seen as a hypoechoic spindle in a hyperechoic thick
layer, which is medial of femoral vein, m.pectineus, m.adductor lon-

gus, and m.adductor brevis (Figures 1, 2). The needle was inserted
through the medial of the probe using an in-plane approach. At the
same time, the nerve was stimulated using a 1 mA (2Hz, 0.1 ms)
current. The needle was slowly progressed until adductor spasm oc-
curred. Simultaneously, the needle was observed on the ultrasound
images as it passed through muscle layers and contacted with deep
and superficial branches of the obturator nerve. After the first spasm
was seen, the current was gradually decreased to 0.5 mA. Then, neu-
rolytic block was applied to both branches of the obturator nerve,
first with 2 mL lidocaine followed by 2 mL of 5% phenol.

Then, the patients were evaluated in the post-anaesthesia care unit
in terms of spasticity after 30 minutes and 1 hour using the Ash-
worth scale by an algology resident. A month after this procedure,
the patients were called for follow-up at the algology clinic and their
spasticity was evaluated. The patients were evaluated further by their
referring clinics. When a repeat intervention was indicated, the pa-
tients were referred to the pain clinic again.

Statistical analysis

Data analysis was performed at Uludag University Medical Faculty,
Biostatistics Department using SPSS 13.0. Categorical data was
analysed by Pearson chi-square and Fisher’s exact chi-square tests.
Descriptive values for continuous variables are expressed as meanz-
standard deviation or median (minimum-maximum) according to
the distribution. A p value <0.05 was considered as significant.

Results

One patient in Group PNS was excluded from the study because of
a coagulation disorder. There were no significant differences in terms

of demographic data (Table 1).

The number of skin punctures until successful blockage was found
to be 2 (1-6) on average in Group PNS and 3 (1-5) on average in
Group USG (Table 2); the difference was not significant. The av-
erage time needed to complete the block was 10 minutes (2-30) in
Group PNS and 16 minutes (4-35) in Group USG; this difference
was statistically significant (p<0.05).

There was no difference in the average Ashworth scale of the patients

before the block (Table 3). In the first hour after the block, the Ash-

I Table 1. Demographic data of patients

Group PNS Group USG P
Age (years) 48.5 (24-64) 30 (18-54) 0.051
Weight (kg) 67.5 (50-92) 70 (48-95) 0.880
Height (cm) 171 (160-182) 165 (155-185) 0.085
ASA I (I-IT) 1 (I-11) 0.715
Data were given as median (minimum-maximum)
PNS: Peripheral nerve stimulator, USG: Ultrasonography, ASA: American Society of
Anaesthesiologists risk score

Table 2. Comparison of number of punctures and
duration of the procedure

Group PNS Group USG P
Duration of procedure (min) 10 (2-30) 16 (4-35) 0.041*
Nr. of punctures 2(1-6) 3 (1-5) 0.123

Data were given as median (minimum-maximum)

PNS: Peripheral nerve stimulator, USG: Ultrasonography




n. obturatorius

Figure 1. Anatomical landmarks
AL: m. adduc. longus, AB: m. adduc. brevis AM: m. adduc. minimus, P: m.
pectineus
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Figure 2. Position of the USG probe

ITable 3. Ashworth scores before block, 30 minutes, 1
hour, and 1 month after block, and time to repeat block
GroupPNS  Group USG P
Ashworth scores before block 3.0 (2.0-4.0) 3.0 (2.04.0) 0331
Ashworth scores after 30 mins 2.0 (2.0-4.0) 3.0(2.0-4.0 0377
Ashworth scores after 1 hour 2.0 (2.0-4.0) 2.0(2.04.00 0813
Ashworth scores after 1 month 3.0 (2.0-4.0) 2.0(1.0-3.0)  0.683
Days to repeat block 177.5 (7-500) 188.0 (30-500) 0.662

worth scale was found to be similar in both groups, with a score of
3 on average (2-4). In the first month, the Ashworth scale was 2 on
average (1-4) in Group PNS and 2 on average (1-3) in Group USG.
There were no differences in Ashworth scale scores at the first hour
and first month between groups. Patient and operator satisfaction

were similar in both groups.

After the routine monthly controls of the patients, 12 cases in Group
PNS and 10 cases in Group USG had obturator phenol block re-
peated. When the duration of blocks was considered, Group PNS
and Group USG patients showed block repetition after 177.5 days
and 188.0 days on average, respectively.

Discussion

In our study, obturator nerve block was applied to 29 patients with
adductor spasticity of various aetiologies, either by PNS or US.
Spasticity of the patients was evaluated with the Ashworth scale. No
significant difference was observed between the two groups in terms
of efficacy and duration of block. The time needed to complete the
block was similar in both groups.

Spasticity is a syndrome which appears together with a persistent in-
crease of involuntary reflex activity of a muscle in response to stretch
(tension). Adductor muscle spasticity is an important complication
of multiple sclerosis, spinal cord damage, traumatic brain injury

and cerebral palsy. In these patients, spasticity increases because of
pain or by applications like perineum hygiene and poses difficulty
in physiotherapy and ambulation. In the treatment of spasticity,
oral drugs (baclofen, tizanidine, clonidine, etc.), minimally invasive
treatments (intrathecal baclofen pump and neurolytic applications)
and surgical interventions (rhizotomy, myelotomy) can be applied.
Peripheral nerve blocks with chemical agents or chemical neurolysis
have been shown to decrease spasticity by interrupting the strong
reflex arc. In hip adductor spasticity, neurolysis of obturator nerve is
frequently used (7). The treatment of spasticity should be initiated
as carly as possible once the pain occurs and begins to affect the
patients life (8).

Obturator nerve block was applied for the first time by Labat
et al. (9). This block can be used for post-operative analgesia in hip
and knee surgery, in transurethral resection surgery for obturator
reflex inhibition, in the treatment of seriously chronic hip and knee

pain, and in the treatment of spasticity.

In a study conducted by On et al. (10), the impact of phenol block
on electrophysiological tests of spinal afferent and efferent fibres was
evaluated. It was concluded that the spasticity-decreasing effect of
phenol block primarily depended on inhibition of alpha motor fi-
bres; Ia afferent inhibition and to a lesser extent gamma fibre inhibi-

tion contributed to this effect.

US Guided Obturator Nerve Block in Adductor Spasticity
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In the study by Wolf et al. (11), lateral plantar nerves of rats were
kept in 7% phenol solution for 20 minutes and innervation in plan-
tar lumbrical muscles was evaluated using specific monoclonal anti-
bodies. After four weeks, more than 80% of muscle spindles were to-
tally denerved, while only the afferent ones were innerved; however,
there was no gamma efferent innervation in any muscle spindles.
After six weeks, it was observed that more than 90% of spindles had
afferent innervation, and gamma innervations developed in 38% of
them. As a result of this study, it was concluded that phenol block
caused a complete denervation in muscle spindles, which is followed
by quick sensorial reinnervation; the reinnervation by gamma motor

neurons was incomplete or obviously late.
P y

There are few studies about patients who underwent obturator nerve
neurolytic treatment. Kong et al. (12) applied obturator nerve block
using alcohol in patients with spasticity and reported that there was
a decrease in spasticity lasting at least six weeks. They observed an
effect lasting for 18 months in 6 cases and there were no important
complications during these 18 months.

Viel et al. (13) applied 65% ethanol block to 23 patients with hemi-
plegic-paraplegic adductor spasticity using fluoroscopy with the in-
ter-adductor approach and reported that they were able to localise
the nerve with 100% accuracy. There was a significant improvement
in spasticity and hygiene scores, and this effect was present even
after 4 months.

Trainer etal. (14) used 6% phenol for obturator nerve block in patients
with cerebral palsy and observed clinical improvement for 6 weeks.

In another study, which utilised perineural block obturator, poste-
rior tibial and median nerve blocks were applied with 6% phenol
in 116 cases whose perineal care and ambulation were affected and
it was reported that there was a decrease in spasticity and improve-
ment in ambulation. The duration was 13 months on average and
it ranged from 3 to 18 months (15). In five cases, complaints of
paresthesia arose and the process was repeated in 11 cases. Although
successful results were reported with phenol block, pain on applica-
tion restricted its usage.

The most common complication of neurolytic block with phenol
is dysaesthesia. Other complications are injection pain, muscle ne-
crosis, skin damage and interstitial fibrosis. Dysaesthesia was not
observed in our patients as most had traumatic spinal cord damage
together with significant sensorial deficit. No other complications
were observed in the study group.

Soong et al. (16) evaluated the obturator nerve with US in 20 vol-
unteers assessing the size, shape and depth of the nerve. They ob-
served that the obturator nerve and its branches were the flattest
ones among all peripheral nerves imaged with US. They suggested
that knowing how obturator nerves are seen with USG facilitated re-
gional block application and increased the success of the procedure.

Helayel et al. (17) applied obturator nerve block using USG for an-
algesia in 22 patients who underwent knee surgery. The time which
was necessary for nerve definition, the current which formed the
minimum response, time necessary for correct definition, pre-block
and post-block adductor muscle strength, sensory block and quality
of surgical conditions were recorded. The authors reported that ob-
turator nerve definition and block application were technically easy
and the success rate was high.

Manassero et al. (18) applied obturator nerve block with interfacial
injection of local anaesthetic with ultrasound to 50 patients who
developed adductor spasticity after transurethral bladder tumour re-
section with spinal anaesthesia. They compared onset time of motor
block, block time, time and the number of needle entries related to
total anaesthesia with an application using a peripheral nerve stim-
ulator. It was found that block time was shorter in the ultrasound
group, while the success of the block was higher in the peripheral
nerve stimulator group. The number of attempts before successful
block was similar in both groups. It was found that block time was
longer in the peripheral nerve stimulator group; however, there was

no difference among times related to total anaesthesia.

Abrahams et al. (19) performed a meta-analysis and systematic re-
view of randomised controlled trials using two methods. They eval-
uated block efficacy with ultrasound in terms of onset time of block,
block duration and risk of complications, and they observed that
ultrasound was significantly more efficient and reliable than PNS in

terms of these parameters.

Our study has some restrictions. One is our lack of experience,
since peripheral nerve block using the USG technique is rela-
tively new; also, we did not have sufficient number of patients,
we lacked an inpatient service where we can observe the clinical
course of patients, and future follow-ups of patients were per-

formed by referring clinics.
Conclusion

Peripheral nerve blocks are used in the treatment of spasticity and
intraoperative-postoperative analgesia. Clinical studies show that
regional blocks with the guidance of USG are more efficient and
reliable than conventional techniques. Technical developments in
ultrasound have facilitated its clinical usage. Many anaesthesiol-
ogists use ultrasound in routine clinical practice in order to gain
experience in this important technology. However, there is a need
for more studies and for this technique to develop and spread since
there are few randomised controlled trials that compare USG with
other techniques.
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