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A b s t r ac t
Background: This study aims to evaluate the use of popliteal sciatic nerve block (PSNB) on pain and functional outcome following hallux valgus
(HV) surgery.
Materials and methods: This retrospective review of 100 patients who underwent surgery by a single surgeon for symptomatic HV was
categorized into two groups: 50 who received general anesthesia (GA) while the other 50 received an ultrasound-guided PSNB. The following
outcome measures were then collected: visual analog scale (VAS), American Orthopaedic Foot and Ankle Society (AOFAS), and RAND 36-Item
Health Survey scores.
Results: The 24-hour postoperative VAS score for the PSNB group was significantly lower than the GA group (0.66 vs 1.04, p = 0.035). Similarly,
the average hourly VAS score in the immediate 6 hours after surgery for the PSNB group was significantly lower than the GA group (0.28 vs
0.49, p = 0.001). The VAS score for the PSNB group was significantly lower than the GA group at 6 months postoperatively (1.78 vs 0.50, p < 0.001).
Conclusion: The use of popliteal sciatic nerve block in hallux valgus surgery significantly reduces postoperative pain up to 6 months postsurgery
when compared to general anesthesia alone.
Clinical significance: Popliteal sciatic nerve block can improve patients’ postoperative pain and function while reducing the need for oral or
intravenous analgesics.
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Introduction
Hallux valgus (HV) is one of the most common forefoot deformities
resulting in pain and difficulty in shoe wear.1,2 While the majority
of patients are asymptomatic, surgery is recommended for
symptomatic patients refractory to conservative treatment.
However, studies have shown that foot and ankle surgeries cause
moderate postoperative pain that is difficult to control with oral
analgesics alone.3,4
In recent years, there has been a trend towards performing HV
surgery as a day procedure. This requires optimal perioperative
pain control, as well as managing the undesirable side effects of
opioids/sedative drugs such as nausea and vomiting.
Fortunately, the use of regional anesthesia (RA) for perioperative
pain control has been increasingly popular.5 Many studies have
demonstrated the benefit of RA in foot and ankle procedures.
It was often found that these patients had lower perioperative
analgesic requirements, higher satisfaction rates, and even shorter
duration of stay.6–10 In addition, the use of RA naturally decreases
the need for general anesthesia (GA) and thus potentially avoiding
its unwanted side effects.11,12
Among the modalities used in RA, popliteal sciatic nerve block
(PSNB) has been shown to have greater levels of success in foot
and ankle procedures.12–14 This procedure involves injecting a local
anesthetic just proximal to the branching of the sciatic nerve into
its tibial and common peroneal components within the popliteal
fossa. The duration of the block lasts up to 14 hours10 and can be
lengthened through the use of a catheter infusion method.15
However, the use of PSNB in HV surgery has not been widely
adopted due to the high technical expertise in performing the
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procedure and the additional time taken when compared with GA.
This study aims to evaluate the use of PSNB on pain and functional
outcome following HV surgery.

M at e r i a l s

and

Methods

Our study was approved by the hospital’s ethics committee, CIRB
Ref: 2018/2187, and carried out in accordance with the ethical
standards laid down in the 1964 Declaration of Helsinki.
Between January 2014 and January 2017, a retrospective
review of prospectively collected data of 100 patients who
underwent surgery for symptomatic HV was performed. All patients
underwent a scarf osteotomy with the osteotomy cuts fixed with
two cannulated, self-tapping, headless compression screws, and
no additional lesser toe procedures. All surgeries were performed
by a single fellowship trained foot and ankle surgeon.
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All patients either received GA or an ultrasound-guided PSNB
by a fellowship trained senior anesthesiologist. Patients who had
any allergies to local anesthetic drugs or preexisting peripheral
neuropathy were excluded from the RA group. Patients who
underwent revision HV surgery or bilateral HV surgery were also
excluded from the groups. Patients’ demographics such as age,
gender, ethnicity, BMI, and American Society of Anesthesiologists
(ASA) score were also recorded.
During the immediate postoperative period, patients were
placed on a forefoot off-loader shoe and allowed weight bearing
as tolerated. All patients were given questionnaires to chart their
pain on the visual analog scale (VAS) preoperatively, hourly for
the first 6 hours, and at 24 hours postoperatively. All patients
received the standard postoperative analgesia which consisted of
oral paracetamol 1 g given 4 times a day. Patients who required
additional analgesia were given oral tramadol 50 mg 3 times a day
with an anti-emetic cover. All patients were prospectively followed
up for 6 months. Two independent healthcare professionals
assessed the patients preoperatively, during the immediate
postoperative period, and at 6 months postoperatively. The
following outcome measures were then collected: VAS, AOFAS, and
RAND 36-Item Health Survey scores.
The VAS was used for the assessment of pain, with 0 being
no pain and 10 being the worst possible pain.16 This measure
was chosen because it demonstrated good validity and internal
consistency when assessing pain.17 Forefoot-specific outcome
measure utilized the American Orthopaedic Foot and Ankle Society
Hallux Metatarsophalangeal-Interphalangeal Scale (AOFAS Hallux
MTP-IP Scale).18 This score had also been shown to have high
reliability, validity, and responsiveness in clinical use and has been
shown to correlate with surgical outcomes after HV surgery.19–21 Out
of 100, 40 points were assigned to pain, 45 to function, and 15 to
alignment.
The quality of life of patients was assessed with the use of
RAND 36-Item Health Survey 1.0 (RAND Health, Santa Monica,
California, United States),22 which consisted of eight subscales:
physical functioning, physical role, bodily pain, general health,
vitality, social functioning, emotional role, and mental health. Two
higher-order summary scores: physical component score (PCS) and
mental component score (MCS) were developed to aggregate the
most highly correlated subscales and to simplify analyses without
substantial loss of information.23

General Anesthesia
All patients underwent a standard GA procedure which consisted
of inhalation anesthesia (N2O/sevoflurane) via a laryngeal mask
followed by induction with propofol 2–3 mg/kg, fentanyl 2–5 μg/kg,
midazolam 0.2 mg/kg, and rocuronium 0.6 mg/kg and maintained
with sevoflurane in air and oxygen to appropriate minimum alveolar
concentration.

Popliteal Sciatic Nerve Block (Figs 1 and 2)
Nerve block is usually performed under conscious sedation
with 1–3 mg midazolam and/or fentanyl 50–100 μg prior to the
administration of GA. All patients were placed in a supine or lateral
position with a 10-lb sandbag placed under the mid-calf to elevate
the leg and to internally rotate the lower limb. This accentuates the
biceps femoris tendon on the lateral side of the leg. Using a sterile
technique and ultrasound for guidance, a needle is then inserted at
the level of the superior pole of the patella, angled 45° cephalad and
directed just anterior to the biceps femoris. Once optimal position
S158

Fig. 1: Photograph of our anesthetist performing an ultrasound-guided

Fig. 2: Ultrasound image showing an in-plane approach of the sciatic
nerve block in the popliteal fossa

is achieved, aspiration is done to prevent injection intravascularly
and 20 mL of 0.5% bupivacaine is then injected.

Statistical Analysis
Statistical analysis was carried out using SPSS® 26.0 (IBM, Armonk,
New York, United States). Statistical significance was defined as a p
value of <0.05 in this study. The Student’s t-test was used to compare
quantitative variables while the Pearson Chi-squared test was used
for categorical variables (gender).

R e s u lts
Eighty-nine percent of the patients were female and the mean age
was 57.6. There were no significant differences in BMI, sex, age, and
ASA between the two groups.
The 24-hour postoperative VAS score for the PSNB group was
significantly lower than the GA group (0.66 vs 1.04, p = 0.035).
Similarly, the average hourly VAS score in the first 6 hours post
surgery for the PSNB group was significantly lower than the GA
group (0.28 vs 0.49, p = 0.001). There was no significant difference in
functional outcome between the two groups. Both groups showed
improvements in functional outcomes postoperatively. In addition,
the VAS score for the PSNB group was significantly lower than the
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Table 1: Preoperative characteristics and postoperative clinical outcomes
Overall: 100
Age (years)
Sex (female) (%)
(Male) (%)

General anesthesia, N = 50 Popliteal sciatic nerve block, N = 50
55.8
59.6
47
42
3
8

p value
0.634
0.001

BMI
ASA
VAS (preoperative)
VAS 6 hourly average
VAS (24 hours postoperative)
Anti-emetic doses (24 hour postoperative)
VAS (6 months)
AOFAS (preoperative)
AOFAS (6 months)
RAND PCS (preoperative)
RAND PCS (6 months)
RAND MCS (preoperative)

25.0
1.88
3.30
0.49
1.04
31
1.78
64.1
76.6
45.2
48.4
53.5

24.1
1.88
4.54
0.28
0.66
14
0.50
50.6
79.1
41.2
49.8
51.6

0.121
0.950
0.624
0.02
0.035
<0.001
<0.001
0.315
0.232
0.316
0.654
0.101

RAND MCS (6 months)

55.5

52.5

0.824

GA group at 6 months postoperatively (1.78 vs 0.50, p < 0.001). In
the GA group, 31 doses of postoperative intravenous antiemetics
(either metoclopramide or ondansetron) were administered
within the first 24 hours compared to 14 doses in the PSNB group
(p < 0.001) (Table 1).

Discussion
This was the first study to evaluate the role of PSNB on functional
outcomes in Asian populations undergoing HV surgery. Our
study demonstrated that patients in the PSNB group reported
significantly lower postoperative pain scores with lower analgesic
requirements while having a comparable functional outcome at
6 months postoperatively. Our findings suggest that PSNB should
be adopted as a routine procedure in HV surgery.
A review of the current literature showed that foot and ankle
procedures cause moderate pain that is difficult to address with
oral analgesics alone. 3,4 Several modalities have been described
to control pain following foot and ankle surgery. These include
patient-controlled analgesia (PCA), non-steroidal anti-inflammatory
drugs (NSAIDs), parenteral, and oral opioids. However, NSAIDs
are often contraindicated in elderly patients with preexisting
cardiovascular and renal conditions. Opioids are often used
but fraught with side effects that include nausea and vomiting,
respiratory depression, urinary retention, and constipation. These
side effects often translate into a prolonged postoperative length
of stay and contribute to rising healthcare costs.11,12
The role of RA is increasingly expanding due to the several
advantages conferred by this technique. Studies have shown that
RA often leads to less opioid administration perioperatively, shorter
length of hospital stay, and quicker recovery periods.6,9,12 Of these
modalities, ankle blocks and PSNB have gained popularity in foot
and ankle procedures. However, there has been no consensus
on the most effective method to manage postoperative pain. A
review article by Pearce and Hamilton showed that some studies
report long-lasting analgesia following PSNB when compared with
ankle block.24,25 Conversely, other studies found that there was no
difference in patient satisfaction and functional outcome between

the two.13 It was also established that using ankle block for forefoot
surgery showed favorable postoperative functional outcomes and
was effective in pain control.26,27
For our study, a PSNB was preferred because the ankle block
does not offer long-lasting analgesia and tends to wear off a few
hours following surgery.28 In our study, the duration of the PSNB
lasted between 14–20 hours and was shown to be effective in
postoperative pain control.
Regional anesthesia is not without its associated risks
such as localized hematoma over the injection site, infection,
systemic toxicity, and neurological injury. 29 Transient nerve
injury following peripheral nerve blocks have been reported to
be between 3% and 4.9%. 30 Other studies have demonstrated
the use of nerve simulator devices to limit the amount of
intraneural injection and hence lower the risk of neurological
injury. Fortunately, nerve injuries that occur following peripheral
nerve blocks are often transient and can be mitigated with
careful administration of the nerve block. In our study, there
were no reports of nerve injury after PSNB. For our study, the
use of ultrasound guided the administration of the nerve block
and the use of ultrasound is considered the standard of care
as it improves success rate, efficacy and duration of action of
nerve block.
Management of acute postoperative pain was not only
important for reducing hospital stay but to reduce the incidence
of chronic postsurgical pain (CPSP). Chronic postsurgical pain was
defined as persistent pain for >2 months in the absence of local
complications. 31 It was found that 10–50% of acute postsurgical
pain develops into CPSP. 31 Remérand et al. also found that the
risk factor for chronic foot pain at 1 year after surgery was the
presence of moderate to severe pain in the first postoperative
night.32 Similarly, in another study evaluating ankle blocks in HV
surgery, it was found that those patients not only had a significantly
lower postoperative VAS score on day 1, but on 3, 6, and 12 months
after surgery.26 In our study, it was demonstrated that the PSNB
group had lower VAS scores during the immediate postoperative
period. This translated into a lower overall VAS score when these
patients were evaluated 6 months later.
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Our findings echo that of Hyun et al. who did a comparative
study of 20 patients who underwent spinal anesthesia against
20 patients who underwent PSNB for HV surgery. It was reported
that the PSNB group was associated with a lower incidence of
anesthesia-related complications, a high patient satisfaction rate,
and effective postoperative pain control. However, it was noted
that the PSNB group took a longer duration to administer the
anesthesia.29
The strength of our study is that it is a single surgeon series
with consistent surgical technique and peripheral nerve block
procedure. This reduces potential bias from surgeons who may
have different clinical approaches and techniques, which could
affect overall functional outcomes. Similarly, the success rate of
the PSNB hinges on the experience level and technical expertise
of the anesthesiologist. Having an experienced anesthesiologist
will result in consistent and reproducible results.
The main limitation of our study is that it is an observational
study using data from a single hospital. The presence of observation
bias and confounding factors could influence the results of the
study. Future multicenter randomized controlled trials should
ideally be conducted. Another limitation is the lack of reporting on
the duration of the PSNB. One of the major concerns with the PSNB
was the additional time taken for the procedure when compared
with GA. However, the anesthesiologist in this study was highly
experienced and had years of experience with PSNB.
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C o n c lu s i o n
The use of popliteal sciatic nerve block in hallux valgus surgery
significantly reduces postoperative pain up to 6 months post
surgery when compared to general anesthesia alone.

16.

Clinical Significance
Popliteal sciatic nerve block should be considered for hallux valgus
surgery as it is effective in controlling perioperative pain and
reducing incidence of chronic pain. Improved patient pain control
allows for faster mobilization, discharge and reduces the need for
oral or intravenous analgesics.
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