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INTRODUCTION

Severe pain associated with fractured hip often 
results in difficulty during positioning for spinal 
anaesthesia (SA).[1] Among many regional analgesic 
techniques, the fascia-iliaca compartment 
block (FICB) is popular among anaesthesiologists to 
provide immediate as well as postoperative analgesia 
in hip fractures.[2] Recently, the pericapsular nerve 
group (PENG) block has been proposed to provide 
effective analgesia in hip-fracture patients.[3-5] 
However, comparative studies between PENG and 

FICB are lacking. Therefore, we decided to conduct a 
prospective randomised double-blind study comparing 
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Background and Aims: Regional analgesic techniques such as supra‑inguinal fascia‑iliaca 
compartment block (S‑FICB) and pericapsular nerve group (PENG) block have been found to 
be effective in providing good pain relief in hip‑fracture patients. However, comparative studies 
between PENG and S‑FICB are lacking. The aim of this study was to compare the analgesic 
efficacy of S‑FICB and PENG block and assess their efficacy in optimal patient positioning for 
spinal anaesthesia. Methods: A prospective randomised double‑blind study was conducted in 
66 patients randomly divided to receive either S‑FICB or PENG block under ultrasound guidance. 
Primary outcome measures were numerical rating scale (NRS) pain score at rest and on passive 
15° limb lifting, 30 minutes after the block and ease of spinal positioning. The secondary outcome 
measures were NRS over 24 hours, amount of tramadol used (number of rescue doses), patients’ 
satisfaction and block‑related complications. The results were analysed using statistical software 
(MedCalc version 19.2.1). Continuous and categorical data were analysed using appropriate 
statistical analysis and P < 0.05 was considered significant. Results: Post‑block, the NRS score 
decreased significantly in PENG and S‑FICB groups at rest and movement (P < 0.0001). The EOSP 
score was significantly better in PENG group (P < 0.0001). First analgesic request and pain relief 
in the first 24‑hour period were similar between the groups (P = 0.524). Conclusion: PENG block 
provided better pain relief and ease of positing during SA in patients with fractured hip scheduled 
for hip surgery.
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ultrasound-guided supra-inguinal FICB (S-FICB) and 
PENG block in fractured hip patients. The objectives 
were to compare the immediate and postoperative 
analgesic efficacy of S-FICB and PENG block. The 
hypothesis was that PENG block will provide superior 
analgesia and thus ease of positioning during SA.

METHODS

This study was conducted from May 2019 to January 
2021 at a tertiary academic hospital. The permission to 
conduct this study was taken from the hospital ethical 
committee and the study was also registered with 
the Clinical Trial Registry - India. Informed written 
consent was taken and patients who gave the consent 
to participate in the study were included.

All the patients of 40 years and above with hip 
fracture (not older than 2 weeks) with persistent pain 
and scheduled for surgery under SA with an expected 
duration of 2.5 hours were included in this study.

The exclusion criteria were patient’s refusal to 
participate, any contraindications to SA or peripheral 
nerve blocks, history of ischaemic heart disease, 
patients on opioids for chronic pain and patients with 
significant cognitive impairment. Patients who had 
surgery on the hip or spine within 3 months or had 
no pain while sitting by themselves (resting pain less 
than 4 on NRS) for SA without any support were also 
excluded.

A total of 66 patients were randomly divided into two 
equal groups:
(1) S-FICB (n = 33, patients who received 

ultrasound-guided supra-inguinal fascia iliaca 
block)

(2) PENG (n = 33, patients who received 
ultrasound-guided pericapsular nerve group 
block).

Computer-generated random numbers and group 
assignment was done by sequentially numbered opaque 
envelopes. The envelope was opened just before the 
procedure by the anaesthesiologist performing the 
block. The observer (another anaesthesiologist) and 
patients were unaware of the group and procedure 
performed.

Patients were taken to the operating room and standard 
monitors such as electrocardiogram, non-invasive 
blood pressure and pulse oximetry were attached. 

Pre-procedure pain was assessed during rest as 
well as on movement (15° passive elevation) of the 
affected limb and recorded on numeric pain rating 
scale (NRS) [0 = no pain; 10 = worst imaginable 
pain]. The blocks were performed in supine position 
and strict sterile technique was followed. Both the 
blocks were performed as per the standard technique 
described earlier [Figure 1a-e].[3,6,7]

After the block, patients were continuously monitored 
by non-invasive blood pressure every 5 minutes, 
continuous ECG and pulse oximetry and for signs of 
local anaesthetic toxicity for 30 minutes.

Thirty minutes after the blocks, analgesia was 
measured by NRS at rest and on passive limb 
elevation. It was decided that, if any patient had 
NRS >5, intravenous (IV) fentanyl 20 µg will be given 
every 5 minutes till NRS score became 3, and then, 
they will be allowed for sitting position for SA. The 
ease of spinal positioning (EOSP) was assessed on the 
scale of 0–3 (0 = unable to position, 1 = patient had 
abnormal posturing due to pain and required support 
for positioning, 2 = mild discomfort but does not 

Figure 1: (a) Sonoanatomy of S‑FICB; (b) spread of local anaesthetic 
below the fascia iliaca; (c) deep circumflex iliac artery just above 
the fascia iliaca; (d) Sonoanatomy of PENG block, *showing local 
anaesthetic spread; (e) trajectory of needle and local anaesthetic 
spread between psoas tendon and pubic ramus. ASIS‑ anterior superior 
iliac spine, AIIS‑ anterior inferior iliac spine, A‑ deep circumflex iliac 
artery, FA‑ femoral artery, FI‑fascia iliaca, IOM‑internal oblique muscle, 
IPE‑ilio‑pectineal eminence, SM‑sartorius muscle, PT‑psoas tendon
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require support for positioning, 3 = optimal condition 
where the patient was able to position himself without 
pain). The amount of fentanyl used, NRS scores and 
scores for EOSP were recorded. All observations 
were done by another anaesthesiologist who was 
unaware of the regional block performed. Under 
strict aseptic precaution, SA was given with 1.8-ml 
bupivacaine (heavy) 0.5% and 0.4-ml fentanyl (20 µg) 
using a 26-gauge pencil-point needle. An infusion 
of dexmedetomidine (0.2–0.7  µg/kg/h) was used for 
sedation during surgery. No additional analgesia was 
used in the intraoperative period except 1-gm IV 
paracetamol at the end of the surgery. Postoperative 
analgesia was provided with IV paracetamol 1 gm 
every 8 h. The rescue analgesia was provided with 
50 mg tramadol on demand or when NRS was >4.[8] 
All patients were followed up postoperatively at 4, 6, 
8, 12 and 24 hours.

Primary outcome measures were NRS at rest and on 
passive 15° limb lifting, 30 minutes after the block and 
EOSP. The secondary outcome measures were NRS 
over 24 hours, amount of tramadol used (number of 
rescue doses), patients’ satisfaction and block-related 
complications.

The sample size was calculated based on the study 
of 20 patients where the EOSP score (mean ± SD) 
was 2.65 ± 0.67.[5] To detect the clinically significant 
difference in EOSP score of 0.5 between the means of 
two groups at 95% confidence interval and 80% power, 
56 patients were required at P < 0.05. To consider >10% 
attrition, 66 patients were finally included in the 
study. The formula used in the study was as follows: 
k = n2/n1 = 1, n1= (σ1

2+ σ2
2/K)(z1−	 α/2 + z1−β)

2/Δ2, 
n1= (0.672 + 0.672/1)(1.96 + 0.84)2/0.52, n1 = 28, n2 = K 
× n1 = 28 in each group.

Δ = [µ2−	 µ1] = absolute difference between two 
means; σ1, σ2 = variance of means; n1 = sample size of 
group 1; n2 = sample size of group 2; α = probability of 
type-1 error (0.05); β = probability of type-2 error (0.2); 
z = critical Z value for a given α or β; k = ratio of 
sample size for group 2 to group 1.

The results were analysed using the statistical 
software (MedCalc version 19.2.1.). Continuous 
data were assessed for normality using the 
Kolmogorov–Smirnov test of normality. Normally 
distributed data represented as mean ± standard 
deviation (SD) was assessed using the student’s 
t-test (two-tailed, unequal variances), and non-normally 

distributed data [represented as median (range)] was 
assessed using the Mann–Whitney U-test. Ordinal 
data were represented as median and interquartile 
range (IQR), and assessed using the Mann–Whitney 
U-test. The time to first analgesic request was assessed 
using the log-rank (Mantel–Cox) test. Chi-square 
statistic was used for categorical data. P < 0.05 was 
considered significant. The effect size was calculated 
either with Cohen’s D or Glass’s delta depending upon 
the values of standard deviation (SD) variability.

RESULTS

A total of 70 patients were enroled; however, 66 
patients were finally included in the study [Figure 2]. 
The demographic variables were comparable between 
the two groups [Table 1]. The pre-block NRS in both 
the groups were comparable at rest and on movement 
(P = 0.214 and 0.872, respectively) [Table 2]. Thirty 
minutes post-block, the NRS score decreased 
significantly in PENG group mean (IQR), 6 (1) and 
9 (1.5) to 3 (2) and 4 (1) and, in S-FICB group 5 (1.5) 
and 8 (1) to 4 (1) and 5 (1) at rest and movement, 
respectively (P < 0.0001). The mean ± SD (95% CI) 
EOSP score in the S-FICB group was 1.39 ± 0.49 
(1.22–1.55) and in the PENG group 2.15 ± 0.6 
(95% CI, 1.94–2.35; P < 0.0001) [Table 3]. The 
mean ± SD doses of rescue analgesics (tramadol) 
were 1.3 ± 0.8 in the S-FICB group and 1.6 ± 0.86 
in the PENG group (P = 0.146) [Table 3]. Time 
to first analgesic request (in hours) mean ± SD 
(95% CI) was 11.8 ± 0.84 (10.21–13.54) and 
11.21 ± 0.70 (9.83–12.59) in the S-FICB and PENG 

Figure 2: CONSORT flow diagram for enrolment, group allocation, 
follow‑up and analysis
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groups, respectively (P = 0.524) [Table 3]. The 
median (IQR) NRS scores were assessed and recorded 
at rest and on movement at 4, 6, 12 and 24 hours in 
both the groups [Table 4]. In both the groups, 3% 
of patients were dissatisfied and 97% were highly 
satisfied or satisfied (P = 0.897). No patient needed 
any additional fentanyl boluses in both the groups. 
None of the patients reported any block-related 
complications.

DISCUSSION

In this study, both S-FICB and PENG block provided 
a significant reduction in NRS pain scores. However, 
immediate reduction in NRS pain scores was 
significantly better in the PENG block compared to FICB 
at rest. The better pain control possibly contributed to 
significantly higher EOSP scores in the PENG block. 
The pain scores at various time points were comparable 
in both the groups except, at 12 hours where NRS was 
lower in the PENG group at rest and higher at 24 hours 
during movement compared to the FICB group.

SA is preferred for surgery in hip fracture cases 
that are often elderly with additional medical 
co-morbidities.[9,10] Optimal sitting position is one 
of the prerequisites for smooth conduct of SA as the 
majority of hip-fracture patients experience severe 

pain and benefit from regional blocks.[1,11-13] Currently, 
FICB and PENG block are two commonly used 
regional techniques to provide analgesia during spinal 
positioning and for postoperative pain relief. Both the 
PENG and FICB techniques provide effective analgesia 
for patient positioning but the majority of the data from 
the PENG block are in the form of case series.[4,5,14-16] 
Similarly, S-FICB is a relatively new approach 
and comparative data is insufficient to draw any 
conclusion. The claimed advantage of FICB is that it is 
considered a 3-in-1 block involving femoral nerve (FN), 
lateral femoral cutaneous nerve (LFCN) and obturator 
nerve (ON). However, the results were inconsistent due 
to either variability in the volume of local anaesthetic 
or the technique of FICB. Shariat et al.[17] reported 
no significant difference in postoperative pain score 
and 24-hour opioid consumption between FICB with 
0.5% ropivacaine and sham block with 0.9% normal 
saline in THA. In their study, the proximal spreading 
of local anaesthetic (LA) was not achieved because 
the infra-inguinal technique and transverse plane 
were used rather than the longitudinal plane.[18,19] 
Supra-inguinal technique (S-FICB) blocks the three 
nerves more consistently than the infra-inguinal 
approach.[20] Kumar et al.[21] observed that S-FICB has 
a superior postoperative analgesic efficacy compared 
to infra-inguinal approach of FICB along with 
significantly less morphine consumption in the first 
24 hours.

The FICB is a compartmental block and high volumes 
of LA (40–60 ml) have been used for successful block 
in infra-inguinal approach.[22] However, the studies on 
the S-FICB approach have offered differing opinions 
about the effective/ideal volume. One cadaveric study 
of S-FICB based on computed tomography (CT) scan 
and dissection findings suggested that 40 ml of injectate 
can reach the FN, ON, and LFCN.[23] Other clinical 
studies have suggested that effective block can be 

Table 2: Comparison of pre‑block and 30 min post‑block 
NRS in the S‑FICB and PENG group patients

Group Pre‑block NRS 
Median (IQR)

Post‑block NRS 
Median (IQR)

Rest Movement Rest Movement
S‑FICB (n=33) 5 (1.5) 8 (1) 4 (1) 5 (1)
PENG (n=33) 6 (1) 9 (1.5) 3 (2) 4 (1)
P 0.214 0.872 0.000* 0.004*
Data is represented as median (IQR).*P<0.05 (significant) Mann-
Whitney’s U‑test, NRS ‑ Numeric rating scale, IQR ‑ Interquartile range, 
S‑FICB ‑ supra‑inguinal fascia iliaca compartment block, PENG ‑ Pericapsular 
nerve group

Table 1: Demographic variables, site of fractures and co‑morbidities in both the groups
Variable S‑FICB (n=33) PENG (n=33) P*
Age (years) 67.87±13.12 70.39±11.45 0.41†

Male/Female (numbers) 14/19 13/20 0.80‡

ASA 1/2/3 5/24/4 5/23/5 0.76‡

Site of Fracture (numbers): IT/IC/ST 24/7/2 21/12/0 0.39‡

Height (cm) 155.4±8.39 154.92±10.14 0.811†

Weight (kg) 70.98±8.23 71.78±6.24 0.605†

BMI (kg/m2) 29.5±3.67 30.15±3.76 0.409†

Co‑morbidities:
HT/DM/HT + DM/HT + HPT/HT + DM + HPT 6/3/13/8/3 6/7/13/4/3 0.56‡

Data is represented as either the number of patients or as mean±SD. *P>0.05 (Not significant), †student t‑Test, ‡Chi‑Square test, ASA ‑ American Society of 
Anesthesiologists, IC ‑ Intra Capsular, IT ‑ Inter‑trochanteric, ST ‑ Sub‑Trochanteric, SD ‑ Standard deviation, S‑FICB ‑ Supra‑inguinal fascia iliaca compartment 
block, PENG - Pericapsular nerve group, HT - Hypertension, DM - Diabetes Mellitus, HPT-Hypothyroidism
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achieved with lower volumes. Yamada et al.[24] studied 
the minimum effective volume of LA in S-FICB. They 
found that the EV50 and EV95 of 0.25% ropivacaine 
for S-FICB were 15.01 ml and 26.99 ml, respectively. 
Bhattacharya et al.[25] compared S-FICB and PENG 
block by using 20 ml of 0.25% levobupivacaine in 
both the groups and found it to be effective. We 
used a 25-ml mixture of 0.25% bupivacaine and 
dexamethasone (8 mg) in both the groups and found it 
clinically effective as no patient required an additional 
dose of fentanyl and all the patients had a significant 
reduction in the NRS after block.

The PENG block is a recently described regional 
analgesic technique that targets the articular branches 
to the anterior hip joint with a single injection based 
on the cadaveric study that showed a significant 
contribution of the accessory obturator nerve 
(in addition to femoral and obturator nerves) towards 
anterior hip joint innervations. Hence, it is supposed to 
be motor sparing and that is the major difference from 
FICB. Following the initial description of PENG block, 
there have been a significant number of publications of 
case reports and case series highlighting the excellent 
analgesic benefit for perioperative analgesia in hip 
surgery.[3-5,14-16,26,27] The initially suggested technique 
was an in-plane technique; however, out-of-plane 

and landmark-based techniques have also been 
suggested.[28] Very few studies comparing PENG 
block with FICB or similar other regional analgesia 
techniques have been published in the literature.

In a randomised comparative study by Bhattacharya 
et al.,[25] 50 patients with fractured neck of femur 
received either PENG or S-FICB. The PENG group had 
a significantly quicker onset of action (signified by a 
reduction of pain score by 5) compared to the S-FICB 
group (average of 13.6 and 22 minutes, respectively). 
The average duration of action was almost similar 
between the two groups (9.9 hours in PENG and 
10.32 hours in the S-FICB group).[25] We did not 
focus on the onset of block; rather, we observed the 
pain relief after 30 minutes expecting the complete 
action as observed by other studies. In our study, the 
duration of analgesia was assessed by the time to first 
analgesic request. The duration was not significantly 
different between the S-FICB and PENG groups 
(the mean in FICB was 11.8 hours and 11.21 hours 
in PENG) (P = 0.524). In another double-blinded 
randomised comparative study by Shankar et al.,[14] 
the duration of block was comparable between the 
FICB and PENG (7.85 and 8.16 hours, respectively).

As far as reduction in the pain score after PENG block 
is concerned, most of the studies have found a mean 
reduction of 5–7 in the NRS pain scores.[3-5] We also 
observed a similar reduction in NRS scores at rest as 
well as on movement. The reduction of the NRS in 
the PENG block group was significantly more than 
the S-FICB. During positioning for SA, patients of the 
PENG group were significantly more comfortable than 
S-FICB. The mean EOSP score in the FICB group was 
1.39 and in the PENG block group, it was 2.15, which 
was similar to previously reported studies.[4,13]

The patients’ satisfaction about pain relief after the 
blocks was assessed by a feedback questionnaire 
before discharge and their response was recorded as 
dissatisfied, satisfied or highly satisfied. In both the 

Table 3: Comparison of EOSP, doses and time to first request of rescue analgesic in S‑FICB and PENG group patients
EOSP score, Mean±SD (95% CI)

S‑FICB (n=33) PENG (n=33) P Glass’s 𝛿
1.39±0.49 (1.22‑1.53) 2.15±0.6 (1.94‑2.35) <0.0001* 1.55†

Number of doses of rescue analgesic (Tramadol) in 24 h, Mean±SD
1.3±0.8 1.6±0.86 0.146 0.36‡

Time to first analgesic request (in hours) Mean±SD (95% CI)
11.8±0.84 (10.21‑13.54) 11.21±0.70 (9.83‑12.59) 0.524 (Log-Rank, Mantel-Cox test)
Data is represented as mean (±SD) (95% CI),* Glass’s 𝛿- effect size calculation, *P<0.05 (significant) Student’s t‑test, †(High effect size), ‡(low effect size), EOSP - ease 
of spinal positioning, SD - Standard deviation, CI - Confidence interval, S-FICB - supra-inguinal fascia iliaca compartment block, PENG - Pericapsular nerve group

Table 4: Comparison of NRS in the S‑FICB and PENG 
group patients at various time points

Time points S‑FICB 
(n=33)

PENG 
(n=33)

P

NRS (at Rest) Median (IQR)
4 h 0 (1) 0 (1) 0.764
6 h 1 (2) 1 (2) 0.952
12 h 3 (2) 2 (1) 0.046*
24 h 2 (1) 2 (2) 0.067

NRS (on movement) Median (IQR)
4 h 1 (2) 1 (1) 0.078
6 h 1 (2) 1 (2) 0.477
12 h 3 (1.5) 4 (0) 0.58
24 h 2 (1) 3 (1.5) 0.000*

Data is represented as median (IQR). *P<0.05 (significant) Mann-Whitney’s 
U‑test, NRS ‑ Numeric rating scale, IQR ‑ Interquartile range, S‑FICB ‑ supra‑ 
inguinal fascia iliaca compartment block, PENG ‑ Pericapsular nerve group
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groups, 3% of patients were dissatisfied and 97% were 
highly satisfied or satisfied. Our results were similar to 
other studies that have reported high satisfaction with 
PENG block[4,5,29] as well as FICB.[30] No patient reported 
any LA toxicity or block-related complication.

We observed that in patients with hip fracture scheduled 
for open surgery, PENG block provided significantly 
superior analgesia than S-FICB 30 minutes after the 
block and during positioning for SA. The NRS scores 
at rest and on movement were comparable except at 12 
and 24 hours. The duration of analgesia, the doses of 
rescue analgesic (tramadol) and patient’s satisfaction 
were comparable.

This study has few limitations. First, the use of 
patient-controlled analgesia would have been better 
to get an idea of 24-hour opioids consumption than 
the request for demand analgesia. However, this was 
compensated by keeping patients in high-dependency 
units following surgery with adequate nursing 
support. Second, assessment of motor functions in 
the postoperative period would have given us an idea 
of whether PENG block is truly motor sparing. Finally, 
whether an additional LFCN block in the PENG group 
would have made any difference in the NRS pain 
scores postoperatively needs further study.[29] We 
observed that PENG block was an effective and safe 
technique and provided better pain relief and better 
sitting comfort during SA than S-FICB.

CONCLUSION

To conclude, PENG block provided better pain relief 
and ease of positing during SA in patients with 
fractured hip scheduled for hip surgery.
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