
Japanese Clinical Medicine 2011:2 29–34

doi: 10.4137/JCM.S7399

This article is available from http://www.la-press.com.

© the author(s), publisher and licensee Libertas Academica Ltd.

This is an open access article. Unrestricted non-commercial use is permitted provided the original work is properly cited.

Open Access
Full open access to this and 
thousands of other papers at 

http://www.la-press.com.

Japanese Clinical Medicine

O r i g i n A L  r e S e A r C h

Japanese Clinical Medicine 2011:2 29

Ultrasound Guided Obturator Versus sciatic nerve Block in 
Addition to continuous Femoral nerve Block for Analgesia 
After Total Knee Arthroplasty

Keita Sato, Seijyu Sai, naoto Shirai and Takehiko Adachi
Department of Anesthesiology, Kitano hospital, Ohgimachi, Kita-ku, Osaka, Japan.
Corresponding author email: keita.satohh@gmail.com

Abstract: Both obturator and sciatic nerve block in combination with femoral nerve block (FNB) have been suggested to be useful in 
relieving pain after total knee arthroplasty (TKA), compared with FNB alone. We compared their efficacy in this retrospective study. 
For six consecutive months, patients undergoing unilateral TKA under general anesthesia with continuous FNB plus obturator nerve 
block (n = 8) or continuous FNB plus sciatic nerve block (n = 8) were investigated. Knee pain was assessed using visual analogue scale 
(VAS) on the day of surgery and on postoperative days one to three. In addition, we also investigated intraoperative and postoperative 
morphine consumption. VAS scores and total morphine consumption were not different between the two groups, although patients in 
the FNB plus sciatic nerve block group were administered less morphine during surgery. Sciatic nerve block with continuous FNB may 
be superior to obturator nerve block with continuous FNB for analgesia during surgery for TKA.
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Introduction
Patients undergoing total knee arthroplasty (TKA) 
often experience severe postoperative pain. Effective 
postoperative pain control leads to earlier ambulation 
and physiotherapy,1–3 which can reduce the length of 
in-hospital stay and lower the risk of postoperative 
complications, such as thromboembolic events.

Femoral nerve block (FNB), intravenous opioid 
patient controlled analgesia (PCA) and epidural analge-
sia are common methods for pain relief following TKA. 
Among them, femoral nerve block has increased in pop-
ularity because of its superior pain control during mobi-
lization, opioid sparing effects, and consistency with 
anticoagulatory therapy.4 Furthermore FNB is an easy 
technique to master and has a low risk of  complications. 
The emergence of ultrasound guidance for peripheral 
nerve block has also increased this trend.

Although FNB is a good way to reduce pain after 
TKA, FNB does not provide complete analgesia. Two 
kinds of peripheral nerve block have been suggested 
to improve analgesia following TKA in combination 
with FNB; obturator nerve block5,6 and sciatic nerve 
block.7–9 However, no investigations have directly 
compared these two methods of analgesia. Thus, the 
purpose of this retrospective study was to determine 
the analgesic efficacy of FNB plus obturator nerve 
block and FNB plus sciatic nerve block after TKA.

Methods
For six consecutive months, from September 2010 to 
February 2011, patients undergoing unilateral TKA 
under general anesthesia with continuous FNB plus 
obturator nerve block (CFNB + ONB group) or continu-
ous FNB plus sciatic nerve block (CFNB + SNB group) 
were investigated based upon their medical records and 
charts. We obtained the comprehensive agreement of 
patients about deriving clinical data for a retrospective 
study. Patients who underwent TKA using other meth-
ods of anesthesia and analgesia were excluded. In order 
to compare the postoperative  opioid consumption for 
each method of analgesia, patients who did not have the 
intravenous opioid PCA system were also excluded.

Patients undergoing TKA were intubated after the 
induction of general anesthesia with propofol 
(1–2 mg/kg), remifentanil (0.1–0.5 mcg/kg/min) and 
rocuronium (0.6–1 mg/kg). General anesthesia was 
maintained with sevoflurane (1%–1.5%) and 
 remifentanil (0.1–0.5 mcg/kg/min). FNB and either 

obturator nerve block or sciatic nerve block were then 
 performed in the supine position. The skin around the 
inguinal area was prepared and draped in a sterile 
fashion. FNB, obturator nerve block and sciatic nerve 
block were all guided by ultrasound (Vivid s6, GE 
Healthcare, Buckinghamshire, UK) without the use 
of nerve stimulation. A linear array 5- to 13-MHz 
ultrasound transducer was used for the FNB and obtu-
rator nerve block, and a convex array 1.5- to 4.5-MHz 
ultrasound transducer was used for the anterior 
approach of the sciatic nerve block. Both ultrasound 
transducers were enclosed in sterile sleeves and  sterile 
gel was applied. Patients in the CFNB + ONB group 
received continuous FNB and obturator nerve block. 
Patients in the CFNB + SNB group received continu-
ous FNB and sciatic nerve block.

FNB was performed with the transducer parallel to 
the inguinal crease to obtain a SAX (short-axis) view 
of the femoral nerve. An 18-gauge, 5-cm-long Tuohy 
needle (Contiplex Tuohy, B. Brown Melsungen AG, 
Germany) was inserted in-plane through the iliaca 
fascia to the surface of the femoral nerve.  Twenty-25 mL 
of 0.5% ropivacaine was injected to create a perineu-
ral fluid space. A 20-gauge catheter was then inserted 
perpendicular to the femoral nerve 3–5 cm beyond 
the tip of the Tuohy needle. After completion of the 
surgery, the catheter was connected to an elastomeric 
infusion pump (Coopdech Balloonjector 300, Daiken 
Medical Corporation, Tokyo, Japan). The pump was 
filled with 0.2% ropivacaine, and its flow rate was 
5 mL/hr (continuous FNB).

Obturator nerve block was performed using ultra-
sound guidance and injection of 8–10 mL of 0.75% 
ropivacaine. The transducer was placed in the ingui-
nal crease to identify the femoral artery and vein. The 
transducer was then moved medially along the ingui-
nal crease. After identification of the fascial planes of 
the pectineus and adductor muscles along the ingui-
nal crease, half of the volume of ropivacaine was 
injected between the pectineus and adductor brevis 
muscles via the 20-gauge 8 cm-long Tuohy needle, 
and the other half was injected between the adductor 
brevis and adductor magnus muscles.

In performing sciatic nerve block, patients were 
placed in the supine position with the hip and knee on 
the operated side flexed and the leg rotated externally. 
The ultrasound transducer was first positioned 
 approximately 8 cm distal to the inguinal crease. 
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A clear transverse image of the hyperechoic sciatic 
nerve located posterior and medial to the lesser tro-
chanter was then scanned by adjusting the position of 
the transducer. A short bevel 100-mm, 22-gauge echo-
genic nerve block needle (Plexufix, B. Braun 
 Melsungen AG, Germany) was inserted in-plane with 
the transducer from anteromedial to posterolateral of 
the thigh. The perineural spread of the solution was 
achieved with 20–25 mL of 0.3% ropivacaine.

The surgery was started after completion of the 
FNB and either obturator or sciatic nerve block. 
Approximately 1 hour before the TKA was com-
pleted, 0.4–1.2 mg/kg morphine and 50 mg flurbipro-
fen were administered intravenously to attenuate 
postoperative pain. The dose of this single shot of 
intravenous morphine was determined at the discre-
tion of the anesthesiologist in charge of the patient. 
After surgery, patients were provided with the intra-
venous PCA system (i-Fusor, Debiotech, Lausanne, 
Switzerland) set to deliver 0.016–0.02 mg/kg 
 morphine (0.5 mg/ml) every 10 min, as needed. After 
the patients were transferred to the general ward, oral 
loxoprofen 60 mg was administered when they 
required adjunctive analgesics in addition to the intra-
venous morphine PCA system and continuous FNB.

After surgery, patients were moved from the oper-
ation room to the transfer room, and efficacy of FNB 
and sciatic nerve block was examined by pinprick test 
(18G). The pinprick test was conducted on the ante-
rior aspect of the thigh and the medial aspect up to the 
medial malleolus below the knee (femoral nerve) and 
the dorsal aspect of the foot (sciatic nerve). It was not 
determined whether or not obturator nerve block was 
successful in the CFNB + ONB group. Knee pain was 
assessed at rest using visual analogue scale (VAS) 
scores ranging from 0 mm (no pain) to 100 mm (worst 
imaginable pain), at the same time as the pinprick 
test. VAS scores were also recorded on postoperative 
days 1 to 3 by the anesthesiologist in charge of the 
patient at the general ward. In addition, the following 
data were investigated: intraoperative and postopera-
tive morphine consumption, the incidence of postop-
erative nausea and vomiting (PONV), and the 
maximum continuous passive motion (CPM) angle of 
the knee on postoperative days 7.

Data are expressed as the median (interquartile 
range) unless otherwise indicated. Continuous vari-
ables were compared with Wilcoxon rank sum test. 

Categorical variables were compared with Pearson’s 
χ2 or Fisher’s exact test. A P value ,0.05 was consid-
ered to be statistically significant. All analyses were 
performed using JMP software (SAS, Cary NC).

Results
There were nine patients in the CFNB + ONB group 
and eleven patients in the CFNB + SNB group. Among 
them, one patient in the CFNB + ONB group and 
three patients in the CFNB + SNB group were 
excluded because the intravenous opioid PCA system 
was not used after surgery. Ultimately, eight patients 
in each group were included in the subsequent analy-
ses. The baseline characteristics of patients were sim-
ilar between both groups (Table 1).

The clinical features of the peripheral nerve blocks 
performed in both groups are presented in Table 2. 
The success rate of FNB, assessed by pinprick test 
after surgery, was 100% in both groups. The success 
rate of sciatic nerve block, assessed in the same man-
ner, was 88% in the CFNB + SNB group. Transient 
motor blockade of the sciatic nerve was seen in 2 patients 
(25%) in the CFNB + SNB group, both of which  
lasted at least until the next morning after surgery.  

Table 1. Patient characteristics in the two groups.

cFnB + OnB  
group (n = 8)

cFnB + snB  
group (n = 8)

P

Male/female 1/7 1/7 1.00
Age (years) 75 (68–81) 75 (69–82) 0.67
Body  
weight (kg)

56 (47–71) 57 (48–62) 0.67

height (cm) 148 (144–161) 149 (144–155) 0.87
BMi (kg/m2) 25 (21–26) 25 (22–26) 0.83
Disease
 Osteoarthritis 6 7
  rheumatoid  

arthritis
1 0

 iOn 1 1
Operated knee  
(left/right)

2/6 1/7 1.00

Operation time  
(min)

169 (152–194) 159 (153–176) 0.46

ASA physical  
status 1/2

0/8 1/7 1.00

notes: Data are expressed as number or median (interquartile range). 
Comparisons were made with Wilcoxon rank sum test for continuous 
variables and Fisher’s exact test for dichotomous variables. P-values ,0.05 
were considered significant.
Abbreviations: BMi, body mass index; ASA, American Society of 
Anesthesiologists; iOn, idiopathic osteonecrosis of the medial femoral 
condyle.
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Table 2. Block characteristics.

cFnB + OnB  
group

cFnB + snB  
group

FnB
  ropivacaine  

concentration (%)
0.5 0.5

 Dose (ml) 25 (22–25) 24 (23–24)
 Success rate 8/8 (100%) 8/8 (100%)
Obturator nerve block
  ropivacaine  

concentration (%)
0.75 -

 Dose (ml) 9 (8–10) -
Sciatic nerve block
  ropivacaine  

concentration (%)
- 0.3

 Dose (ml) - 25 (24–25)
 Success rate - 7/8 (88%)
notes: Data are expressed as number or median (interquartile range). 
The success rate of obturator nerve block was not examined.

Table 3. Analgesic requirements.

cFnB + OnB cFnB + snB P

intraoperative morphine (mg) 5.5 (4.3–6.8) 2.5 (2–3) 0.004
Post operative morphine via iVPCA (mg) 8.1 (1.3–17.3) 5.9 (4.8–15.5) 0.75
Total morphine (mg) 13.1 (7.4–22.4) 10.1 (7.2–17.8) 0.67
iVPCA time (hours) 40 (23–50) 41 (32–48) 1.00
nSAiDs requirements until POD 3 (times) 3 (0–5) 3 (0–4) 0.63
notes: Data are expressed as median (interquartile range). Comparisons were made with Wilcoxon rank sum test for continuous variables. P-values ,0.05 
were considered significant.
Abbreviations: IVPCA, intravenous patient-controlled analgesia; NSAIDs, non-steroidal anti-inflammatory drugs.

Table 4. VAS scale scores after surgery.

cFnB + OnB  
group

cFnB + snB  
group

P

VAS day 0 56 (39–70) 25 (0–48) 0.06
VAS day 1 32 (9–52) 40 (30–68) 0.38
VAS day 2 32 (0–55) 30 (7–41) 0.91
VAS day 3 19 (0–76) 18 (4–57) 0.91
notes: Data are expressed as median (interquartile range). Comparisons 
were made with Wilcoxon rank sum test for continuous variables. 
P-values ,0.05 were considered significant.

No complications of peripheral nerve blocks were 
observed in either group.

The amount of morphine administered during sur-
gery was significantly lower in the CFNB + SNB 
group compared with the CFNB + ONB group 
(Table 3). Nevertheless, there were no significant dif-
ferences in VAS scores just before transfer to the gen-
eral ward; rather, patients in the CFNB + SNB group 
tended to suffer from less pain (Table 4). This trend 
disappeared by the next day and the VAS scores were 
similar in both groups on postoperative days one to 
three. Total morphine consumption was also similar 
in both groups. The incidence of PONV was 38% 
(three patients) in the CFNB + ONB group and 25% 
(two patients) in the CFNB + SNB group. The maxi-
mum CPM angle of the knee (median, interquartile 
range) on postoperative days 7 was 88 (81–98) 
degrees in the CFNB + ONB group and 93 (81–95) 
degrees in the CFNB + SNB group.

Discussion
All four major nerves around the hip are associated 
with innervation of knee sensation: the femoral, the 
lateral femoral cutaneous, the obturator and the sci-
atic nerves.10 The femoral nerve supplies the skin over 
the anterior surface of the thigh, quadriceps muscles 
and the knee joint. The lateral femoral  cutaneous 
nerve supplies the anterolateral and lateral aspect up 
to the middle of the thigh. It also provides one branch 
to the patella. The obturator nerve innervates the 
adductor muscles and the skin over the medial aspect 
of the thigh. It also sends an articular branch to the 
knee. The sciatic nerve innervates the posterior part 
of the thigh and all areas below the knee joint except 
the medical aspect up to the medial malleolus. Since 
the superior analgesic efficacy of FNB after TKA has 
been widely recognized, the addition of another 
peripheral nerve block to FNB has received increas-
ing interest for attenuating postoperative pain.

In this study we focused on the addition of  obturator 
nerve and sciatic nerve blockade to continuous FNB. 
We found no differences in the VAS scores immedi-
ately after surgery with significantly smaller amount 
of intraoperative morphine in the CFNB + SNB group. 
However, although the difference was not significant, 
patients in the CFNB + SNB group appeared to suffer 
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from less pain just after surgery, as assessed by VAS 
scores. This indicates that the sciatic nerve plays a 
more important role than the obturator nerve as a sup-
plier of knee sensation. However, total morphine con-
sumption and VAS scores were similar in both groups 
on postoperative days 1 to 3. In performing the sciatic 
nerve block, we used ropivacaine 0.3%, which was a 
relatively low concentration. This was because we 
intended to avoid motor blockade of the sciatic nerve 
to allow us to confirm the absence of severe sciatic 
nerve injury as a complication of TKA just after com-
pletion of the surgery. Thus the duration of the sciatic 
nerve block could be too short to make a significant 
difference in the total morphine consumption com-
pared with the CFNB + ONB group.

The analgesic efficacy of sciatic nerve block after 
TKA is controversial. Allen et al found no analgesic 
difference after FNB versus FNB and single shot sci-
atic nerve block.11 They used 30 mL of 0.25% bupiva-
caine with 1:400,000 epinephrine for sciatic nerve 
block. Conversely, others have reported the benefit of 
adding continuous sciatic nerve block to  continuous 
FNB after TKA.7–9,12 Dang et al9 found lower VAS 
scores and decreased morphine consumption in the 
continuous femoral and sciatic nerve block group. 
They argued that sciatic-related pain would last 
36 hours after surgery, thus the effect of a single injec-
tion of sciatic nerve block would rarely be persistent 
throughout this period. These studies suggest the supe-
rior effects of continuous injection as a method of sci-
atic nerve block. We agree that continuous sciatic nerve 
block should be considered at least when a low con-
centration of local anesthetic is used for sciatic nerve 
block in addition to FNB for analgesia after TKA.

Obturator nerve block has been reported to have 
an opioid sparing effect after TKA when added to 
single shot FNB5 or single shot FNB plus sciatic nerve 
block.6 In our study, the addition of obturator nerve 
block to continuous FNB is likely to have a minor 
effect compared with sciatic nerve block. Obturator 
nerve block may be effective but is less effective 
compared with sciatic nerve block for analgesia after 
TKA. However, obturator nerve block could be 
worthwhile especially in the case of patients who are 
at high risk for sciatic nerve injury as a complication 
of TKA and thus, are reluctant to undergo sciatic 
nerve block. Sciatic nerve injury occurs with an inci-
dence of 0.3%–1.8% after TKA.13 It occurs primarily 

with correction of combined fixed valgus and flexion 
deformities, which are common in patients with rheu-
matoid arthritis. Some people have cautioned that sci-
atic nerve block could increase the risk of sciatic 
nerve injury after TKA or delay its diagnosis.14

Winnie et al15 described femoral ‘3-in-1 nerve 
block’ for blockade of the femoral, obturator, and lat-
eral femoral cutaneous nerve. However, several stud-
ies have demonstrated that this approach does not 
consistently block the obturator nerve.16–18 The lack of 
appropriate assessment of the obturator nerve block 
by motor testing might contribute to the misconcep-
tion of femoral ‘3-in-1 nerve block’, as there is no 
cutaneous contribution of the obturator nerve in many 
cases.19,20 In our study, we did not examine whether or 
not obturator nerve block was successful, since sen-
sory testing assessed by the expected cutaneous distri-
bution is potentially confusing and motor testing is 
fairly complicated. If motor testing is needed as an 
accurate method to assess the  consequence of  obturator 
nerve block, the strength of adduction must be mea-
sured with a mercury sphygmomanomemeter, as 
described by Lang et al18 Meanwhile, when evaluated 
by pinprick test, the success rates of FNB and the 
 anterior approach of sciatic nerve block were 100% 
and 88%, respectively. Although we used only ultra-
sound guidance without nerve stimulation, these data 
were comparable with previous studies,21 which sug-
gests the high quality of peripheral nerve block in both 
groups in this study. Thus we believe that the success 
rate of obturator nerve block in this study was high.

The question can be asked which extent effective 
continuous FNB alone is. Wang et al22 reported that 
total morphine consumption within 48 hours after 
TKA was 17.6 ± 48 mg (mean ± SD) using continu-
ous FNB and intravenous morphine PCA system as 
postoperative analgesia. Their protocol of continuous 
FNB and intravenous morphine PCA system were 
similar as that in our study.

This study has some limitations. First of all, this study 
was designed in a retrospective manner and might have 
a strong selection bias. Second, we did not assess whether 
or not the obturator nerve block was successful, as noted 
above. Nevertheless, this study is worthwhile, since 
there has been no randomized controlled trial to directly 
compare these two methods of analgesia.

In conclusion, sciatic nerve block is likely to be 
superior to obturator nerve block when added to 
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 continuous FNB for analgesia after TKA on the day of 
the surgery. However, the similar VAS scores in both 
groups on postoperative days one to three, along with 
similar morphine consumption, suggest the need for 
continuous sciatic nerve block with continuous FNB.
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