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ABSTRACT
Background: To alleviate pain related to hip surgeries, pericapsular nerve group block (PENG) 
is introduced as an innovative approach aims to improve analgesia without interfering with 
muscle motor activity. In this study, we compared the effectiveness and safety of PENG block to 
fascia iliaca compartment block (FICB) for managing acute pain related to hip operations.
Methods: Systematically looking through electronic databases, we only included randomized 
controlled trials (RCTs) involving hip surgeries. The perioperative pain scores at various time 
periods, postoperative narcotic demands in 24 h, the time of first opioid request, quality of 
patient positioning during spinal anesthesia (SA), patients’ satisfaction, and adverse event 
incidence between the two groups were obtained through the study.
Results: The analysis included nine RCTs with a total of 524 patients. Compared to the FICB, 
PENG significantly reduced the pain scores early at 30 min post-block during positioning for SA 
(SMD = −0.98, 95% CI: −1.76 to −0.20, P = 0.01), improved the quality of positioning, and 
enhanced patient satisfaction. However, no significant differences were observed between 
PENG and FICB regarding pain scores postoperatively at different time periods during rest and 
exercise. Patients in the FICB group had more narcotic demands at 24 h post-surgical 
(MD = −8.09, 95% CI: −14.25 to −1.93, P = 0.01). Otherwise, no differences were detected 
regarding the time of first opioid request, postoperative complications, or length of 
hospitalization.
Conclusions: PENG offered better benefits in terms of reducing pain, while the patient is being 
positioned for SA and minimizing narcotic consumption over the first 24 hours following hip 
surgeries.
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1. Introduction

Pain associated with hip surgery is a significant pro-
blem that needs to be addressed since it can result in 
a variety of complications, morbidities, and low levels 
of patient satisfaction [1]. Previous literature has linked 
persistent pain to poor patient outcomes because it 
puts the patient at an increased risk for anxiety, cogni-
tive impairment, and sleep disturbance [2]. 
Additionally, pain makes it difficult to recover physi-
cally and delays mobilization, which raises the risk of 
thrombo-embolic events, prolongs hospital stays, and 
raises the expenses of medical services [3].

Numerous analgesic techniques such as peripheral 
nerve blocks, epidural analgesia, and intravenous 
opioids have been suggested [4]. Unfortunately, they 
all have their drawbacks. Opioid systemic use has been 
linked to several unwanted side-effects including 
respiratory depression, nausea, vomiting, and itching 
[5]. Patients who received epidural analgesia were 
more likely to experience hypotension and urine reten-
tion than other techniques [6]. In lower extremity joint 
procedures, multimodal analgesia along with 

peripheral nerve block has been encouraged and is 
regarded as the gold standard for pain control [4].

It is challenging to deliver an effective perioperative 
nerve block in patients undergoing hip surgery 
because of the complexity of hip joint innervation. 
Histologically, the posterior hip capsule lacks sensory 
fibers and contains mostly mechanoreceptors, while 
the anterior capsule primarily contains nociceptors 
[4]. Anatomical research revealed that sensory supply 
of the hip joint anterior capsule consists of articular 
branches arising from obturator, accessory obturator, 
and femoral nerves. This means that all these nerves 
should be the primary targets for hip pain control [7].

The frequently used peripheral nerve blocks guided 
by ultrasound in the hip region are fascia iliaca com-
partment block (FICB), femoral nerve block (FNB), and 
3-in-1 block [8–10]. However, the literature implies that 
the articular sensory branches supplying the anterior 
hip capsule are unpredictably inhibited so the analge-
sic effect of these blocks is not always satisfactory [11].

The FICB is a widely used regional analgesia that is 
favored by many anesthesiologists as it provides 
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immediate and late postoperative analgesia in hip 
surgery [12]. Yet, it has been criticized for reducing 
the surgical limb muscle power, thus impeding post-
operative patient mobilization, and postponing dis-
charge following an outpatient hip arthroplasty [13]. 
Moreover, it has been reported that blocks, such as 
FICB, frequently fail to adequately block the obturator 
nerve, which contributes to the sensory supply of the 
anterior hip capsule [14].

A novel approach guided by ultrasound was 
introduced by Girón-Arango and colleagues in 
2018; it stated that the articular branches from 
obturator, accessory obturator, and femoral nerves 
could be blocked using pericapsular nerve group 
(PENG) technique in which local anesthetic was 
deposited in the musculo-fascial plane between the 
psoas muscle tendon and the pubic ramus [14]. It 
has been used successfully as a localized anesthetic 
technique to control hip surgery pain without 
impairing muscle motor power [15]. Numerous stu-
dies have focused on the utility of PENG block in 
managing hip fracture and post-surgical pain, how-
ever more investigation is still needed to confirm its 
role [16]. Recently, few randomized controlled trials 
(RCTs) with limited sample sizes have been pub-
lished to ascertain whether PENG block is equivalent 
to FICB block for analgesia in hip surgeries. 
Therefore, current meta-analysis was carried out to 
systemically collect and analyze results from these 
RCTs to verify the effectiveness and safety of PENG 
in comparison with FICB for perioperative pain con-
trol in hip surgical procedures.

2. Materials and methods

According to PRISMA (the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses) statement, 
this meta-analysis was reported. No ethical approval or 
patient agreement was necessary because all analyzed 
data were collected from previously published trials.

2.1. Search strategy

Electronic databases used to identify the possibly 
related studies, included Web of Science, PubMed, 
SCOPUS, ScienceDirect, and the Cochrane Library. The 
search was conducted by using Boolean operators 
(AND/OR) to link the following keywords: “hip sur-
geries OR fracture OR arthroplasty,” “pericapsular 
nerve group block,”, and “fascia iliaca block,” 
Language was not constrained in any way. Most of 
the literature search was done in June 2022, and 
a second literature search was done in 
November 2022. To find more articles, manual cross- 
referencing of the collected trials and related publica-
tions was performed. The search process steps are 
described in Figure 1.

2.2. Eligibility criteria

Studies meeting the following criteria were included:
(1) Population: Adult patients who underwent elec-

tive hip arthroplasty or hip fracture surgeries.
(2) Interventions: Intervention group received peri-

capsular nerve group (PENG).
(3) Comparisons: Control group received fascia- 

iliaca compartment block (FICB).
(4) Outcomes: Pain scores, narcotic utilization, time 

to first rescue opioid, quality of positioning for spinal 
anesthesia, patients’ acceptance, and incidence of 
postoperative complications. The included study 
must have reported at least one of the mentioned 
results.

(5) Study design: Clinically randomized controlled 
trials (RCTs).

Studies that did not follow the previous criteria 
were excluded from current meta-analysis. Data 
reported in the form of conference abstracts, case 
reports, protocols, or reviews were also eliminated.

2.3. Selection criteria

After database search, the two reviewers checked the 
abstracts of the collected studies independently. Next, 
both reviewers checked the full text of eligible articles 
that matched the inclusion criteria, and a decision was 
made. Any disagreements over which studies to 
include were resolved by the senior author.

2.4. Data extraction

Data were extracted from the included papers by the 
two authors independently. The following information 
was extracted and documented in a worksheet: first 
author name, year of publication, country, sample 
sizes, surgery type, anesthesia method, intervention 
timing, type and dose of used local anesthetic, regi-
men of postoperative analgesia, and outcome para-
meters. The study primary outcomes included static 
and dynamic pain scores (assessed with visual analog 
scale (VAS) or numeric rating scale (NRS)) at 0–1, 4–6, 
8–12, and 24 hours after surgery. The secondary out-
comes included total opioid (oral morphine equivalent 
doses) intake during 24 hours after surgery, time to 
first rescue analgesia, quality of positioning during 
spinal anesthesia, patient satisfaction, length of hospi-
talization, and postoperative nausea and vomiting 
(PONV).

2.5. Quality assessment

The two reviewers evaluated the quality of each RCT 
using the Cochrane Handbook for Systematic Reviews 
of Interventions as a guide. A risk of bias table, pro-
vided in part-2, Chapter-8.5 of the handbook [17], was 
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employed. The table comprises seven main domains as 
follows: random-sequence generation, allocation- 
concealment generation, blinding of patients, blinding 
of physician, inadequate outcome data, selective out-
comes reporting, and other potential causes of bias. 
For each item: Yes, No, or Unclear was recorded.

2.6. Data analysis and statistical methods

The collected data were processed and analyzed 
using the RevMan5.3 (Cochrane Collaboration, 
Oxford, UK) software. For heterogeneity measure-
ment, the chi-square test was used to calculate 
P and I square values. No significant heterogeneity 
was identified if (P > 0.10) and (I2 < 50%), so a fixed- 
effect model for analysis of data was applied. When 
there was a significant heterogeneity, a random- 
effects model is applied. Continuous variables, such 
as pain scores, narcotic utilization, and quality of 
positioning, were pooled as mean difference (MD), 
or standard mean difference (SMD) with 95% confi-
dence intervals (CI) using the generic inverse var-
iance method. Meanwhile, dichotomous variables 
such as patient acceptance, PONV, and length of 

hospital stay were pooled as relative risks with 95% 
CI using the Mantel–Haenszel (M–H) method. 
P values below 0.05 were used to verify the statistical 
significance.

3. Results

3.1. Literature search

Through the initial search, 167 studies were identified 
in total. Due to duplication, 63 studies were eliminated. 
Ninety papers could not be included after scanning the 
abstracts. Therefore, only 14 RCTs were remained, four 
of which were excluded. In the four excluded studies, 
two studies were published as conference abstracts 
without a subsequent full-text [18,19], and two studies 
combined Lateral Femoral Cutaneous Nerve Block with 
PENG block versus FICB in the procedure [20,21]. 
Another study was excluded from the quantitative 
analysis due to inadequate data reporting [22]. 
Finally, nine RCTs [](23,24,25,26,27,28,29,30,31) pub-
lished between 2020 and 2022 were involved in the 
current meta-analysis as shown in Figure 1. These trials 
included 266 patients in the intervention group (PENG) 

Figure 1. (PRISMA) flow chart representing the search and selection process.
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and 258 patients in the control group (FICB). All studies 
language was English, and no papers were extracted 
from gray literature.

3.2. Study characteristics

According to Table 1, the selected studies revealed 
both similarities and differences in several clinical 
aspects as follows: the sample sizes of all available 
literature were quite small, they ranged from 24 to 80 
patients. All papers evaluated the analgesic efficacy of 
PENG compared to FICB in hip arthroplasty or hip 
fracture surgeries. PENG was given to the experimental 
groups, while FICB was given to the control groups. 
The dose and type of local anesthetics varied between 
articles. Preoperative nerve block was applied in eight 
studies (22,23,25,26,27,29,30,31), postoperative nerve 
block was used in two studies (24,27), and intra- 
operative nerve block was applied in one study (28). 
Nine studies (22,23,24,25,26,27,29,30,31)used spinal 
anesthesia (SA), and only one study (28) employed 
the general anesthesia. Participates in five studies 
(24,27,28,29,31) received patient-controlled analgesia 
(PCA) with opioids for acute pain management, while 
the remaining participants received IV analgesics at 
fixed time intervals with additional rescue opioid 
doses as needed. Pain intensity was expressed as 
a visual analog score or numeric rating score at differ-
ent time points.

3.3. Risk of bias

To determine the probability of bias in RCTs, the 
Cochrane Handbook tool was used. All RCTs defined 
their randomization approach using computer software 
and offered clear inclusion and exclusion criteria. In seven 
studies, allocation concealment was achieved by sealed 
opaque envelopes. Blinding of both participants and out-
come assessors was reported in five RCTs (23,25,27,28,31), 
and the rest reported single blinding to the assessor 
except for one article [30] that did not attempt to blind 
the investigator. All RCTs offered a clear outcome data 
presentation except for one study [22] which was elimi-
nated from the quantitative analysis. The quality assess-
ment of the study’s methodology is summarized in 
Figure 2. The percentage of all included trials across 
every risk of bias item is presented in Figure 3.

3.4. Outcomes for meta-analysis

The remarkable finding, revealed by this meta-analysis, 
was that the PENG group demonstrated lower post-
operative opioid use than the FICB group within the 
first 24 h and better quality of positioning during spinal 
anesthesia. PENG also had comparable analgesic 
action to FICB in the first 24 h following surgery. No 

significant differences regarding PONV and length of 
hospital stay were identified. 

(1) Pain score during positioning for spinal anesthesia
[30 minutes post-block]: 

Five included studies reported the pain score during 
positioning (23,25,26,29,31). The total pooled results 
preferred PENG group regarding low pain scores dur-
ing spinal anesthesia placement (SMD = −0.98, 95% CI: 
−1.76 to −0.20, P = 0.01) as shown in Figure 4. 
A significant heterogeneity was detected among trials 
(x2 = 37.59, df = 4, I2 = 89%, P < 0.00001), so a random- 
effects model was applied. 

(2) Postoperative static pain scores at different time
periods: 

Information about postoperative pain scores at vari-
able time periods (0–1 h, 4–6 h, 8–12 h, 24 h) was 
available in all studies while at rest. Subgroup analysis 
was conducted to distinguish different time points of 
post-operative pain assessment at rest. The total 
pooled results of the subgroups revealed non- 
significant differences between PENG group and FICB 
group at the rest time points (0–1, 4–6, 8–12, 24 hrs) 
postoperatively (SMD = −0.10, 95% CI: −0.39 to 0.18, 
P = 0.48; SMD = 0.17, 95% CI: −0.03 to 0.37, P = 0.10; 
SMD = −0.24, 95% CI: −0.52 to 0.04, P = 0.09; 
SMD = 0.09, 95% CI: −0.24 to 0.42, P = 0.60 respec-
tively) as shown in Figure 5. A significant heterogeneity 
was detected in the pain scores at 24 h (x2 = 15.53, 
df = 6, I2 = 61%, P = 0.02), so a random-effects model 
was applied.

(3) Postoperative dynamic pain scores at different
time Points:

Information about postoperative pain scores at vari-
able time periods (4–6 h, 8–12 h, 24 h) was available in 
five studies (24,25,27,28,29) during movement. 
Subgroup analysis was conducted to distinguish differ-
ent time points of postoperative pain assessment with 
movement. The total pooled results of the subgroups 
revealed non-significant differences between PENG 
group and FICB group at the rest time points (4–6, 8– 
12, 24 hrs) postoperatively (SMD = −0.41, 95% CI: −0.84 
to 0.03, P = 0.07; SMD = 0.15, 95% CI: −0.13 to 0.44, 
P = 0.28; SMD = −0.16, 95% CI: −0.59 to 0.27, P = 0.48, 
respectively) as shown in Figure 6. A random-effects 
model was applied due to the existence of a significant 
heterogeneity in the pain score at 4–6 h and 24 h (x-
2 = 11.53, df = 4, I2 = 65%, P = 0.02 and x2 = 11.45, 
df = 4, I2 = 65%, P = 0.02, retrospectively. 

(4) Opioids consumption for 24 hours postoperative: 
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Five included studies (24,27,28,29,31) reported 
cumulative 24 h opioids (oral morphine equivalent) 
consumption. The pooled results revealed 
a significant reduction regarding post-operative narco-
tic usage in PENG compared to FICB (MD = −8.09, 95% 
CI: −14.25 to −1.93, P = 0.01) as shown in Figure 7. 
A significant heterogeneity was detected among trials 
(x2 = 14.25, df = 4, I2 = 72%, P = 0.007), so random- 
effects model was applied. Because most of the studies 
employed different analgesic regimens for postopera-
tive pain control, heterogeneity was considerable. 

(5) Time to first rescue analgesic delivery: 

Four included studies (23,25,30,31) reported the 
time of first rescue opioid demand. The total pooled 
results revealed no significant differences preferring 
any group (MD = 0.27, 95% CI: −0.35, 0.89, P = 0.40) 
as presented in Figure 8. A significant heterogeneity 
was detected among trials (x2 = 24.61, df = 3, I2 = 88%, 
P < 0.0001), so random-effects model was applied. 

(6) Quality of positioning during spinal anesthesia: 

Four included studies [23,25,27,30] reported the qual-
ity of positioning during spinal anesthesia using the ease 
of spinal positioning (EOSP) scale. The pooled results 
revealed a significantly higher quality of positioning in 
PENG group than FICB group (MD = 0.57, 95% CI: 0.12 to 

Figure 2. Risk of bias summary according to the Cochrane risk 
of bias assessment tool; risk of bias domains includes mainly 
(selection bias, performance bias, detection bias, attrition bias, 
and reporting bias).

Figure 3. Risk of bias graph for included studies.

Figure 4. Forest plot for pain scores during patient positioning for spinal anesthesia.
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1.01, P = 0.01) as presented in Figure 9. A significant 
heterogeneity was detected among trials (x2 = 28.06, 
df = 3, I2 = 89%, P < 0.00001), so random-effects model 
was applied.

(7) Patients’ satisfaction:
Four included studies (23,25,26,30)reported the inci-

dence of patients’ satisfaction. The pooled results 
revealed lower incidence of patient dissatisfaction in 
PENG group than FICB (RR = 0.26, 95% CI: 0.15 to 0.47, 
P < 0.001) as shown in Figure 10. A fixed-effects model 
was applied since the pooled studies were homoge-
neous (x2 = 3.68, df = 3, I2 = 18%, P = 0.30). 

(8) Postoperative nausea and vomiting (PONV): 

Two included studies [24,28] reported the incidence 
of PONV. The pooled results revealed no significant 
differences preferring any group (RR = 1.73, 95% CI: 
0.67 to 4.47, P = 0.26) as shown in Figure 11. A fixed- 
effects model was applied since the pooled studies 

were homogeneous (x2 = 0.65, df = 1, I2 = 0%, P = 0.42). 

(9) Length of hospital stay: 

Two included studies [24,28] reported the length of 
hospitalization. The pooled results did not prefer either 
PENG or FICB (MD = 0.01, 95% CI: −0.09 to 0.11, 
P = 0.86) as shown in Figure 12. A fixed-effects model 
was used since the pooled studies were homogeneous 
(X2 = 0.82, df = 1, I2 = 0%, P = 0.37).

4. Discussion

In adult patients undergoing hip surgical procedures, 
there is a growing belief that application of enhanced 
recovery after surgery (ERAS) approaches can minimize 
hospitalization length, reduce morbidities, and be rela-
tively economic [32]. Peripheral nerve block is 
a recommended technique in ERAS protocol, as it can 
alleviate pain, speed up mobilization and reduce the 

Figure 5. Forest plot for static pain scores measured at different time points postoperatively.
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Figure 6. Forest plot for dynamic pain scores measured at different time points postoperatively.

Figure 7. Forest plot for accumulated opioid consumption (equivalent morphine dose by mg) within 24 hours postoperatively.

Figure 8. Forest plot for time to first rescue analgesia request postoperatively.

Figure 9. Forest plot for quality of positioning during spinal anesthesia.
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usage of opioids and its associated negative outcomes 
in the early postoperative period when compared to 
traditional IV opioids [33].

PENG blockade was originally created for pain 
reduction and analgesia supplementation to those 
who had hip fractures. The block is applied in the 
supine position, which is appropriate for individuals 
suffering from acute or persistent pain after hip frac-
tures; this is one of the technique key benefits. It also 
has a motor-sparing action since it only affects the 
sensory branches of the accessory obturator nerve 
and femoral nerve [14].

The current meta-analysis primary finding is the 
significant increase in analgesic effect produced by 
PENG compared to FICB at the early stage following 
the block and during patient placement for SA. 
Subsequently, higher quality of positioning during SA 
administration was detected in PENG group. However, 
pain scores measured at different time periods after 
surgery were comparable between both groups at rest 
and during movements. However, dynamic pain scores 
in the early postoperative period (4–6 h) were signifi-
cantly higher, favoring the PENG group. Our results are 
consistent with the findings of all involved papers 
except for two papers (26,31). Both papers reported 

no difference between PENG and FICB groups regard-
ing pain scores observed early during positioning for 
SA, and one of them [26] reported insignificant differ-
ence regarding the quality of positioning between 
both groups.

In Del Buono et al. review, the PENG block was 
referred as an opioid-sparing analgesic approach for 
hip pain relief [16]. Current meta-analysis findings also 
revealed a significant decline in cumulative opioid 
doses, used in the first 24 h postoperative, supporting 
PENG group with mean difference of 8.09 mg mor-
phine equivalent dose (p = 0.01). However, no statis-
tical difference was noted regarding the time to first 
analgesic request between both groups. Our results 
are consistent with the findings of all included papers, 
apart from three papers (24,25,29) reported no differ-
ence between both groups regarding 24 h postopera-
tive opioid consumption. Still, these variations may not 
indicate inferiority of the PENG technique.

This clinical variation can be attributed to the neu-
roanatomical features of both interventions. There is 
a debate over the exact articular branches that the FICB 
approach targets and how well it relieves pain [34]. 
A previous anatomical study of hip innervation claimed 
that the analgesic impact of the FICB was overstated in 

Figure 10. Forest plot for incidence of patient dissatisfaction.

Figure 11. Forest plot for incidence of PONV.

Figure 12. Forest plot for length of hospital stay in days.
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earlier studies [35]. According to MRI results, the diffu-
sion of local anesthetics after the FICB technique did 
not cover the obturator nerve, suggesting that this 
block may not result in effective analgesia [14,34]. 
The PENG is an interfacial plane blockade designed to 
inhibit the articular sensory branches from the obtura-
tor, accessory obturator, and femoral nerves [14]. When 
the dye was injected by PENG technique in cadaveric 
research, the anterior hip capsule region associated to 
the sensory branches of the mentioned nerves was all 
stained [36]. As, PENG block reaches more articular 
nerves of hip joint than FICB, it appears that this tech-
nique can produce superior analgesia.

To our knowledge, three meta–analysis studies 
(37,38,39) have discussed the efficiency and safety of 
PENG technique for pain management following hip 
surgeries. Each study compared PENG blocks against 
a number of different comparators, either control 
group (no block) or another block. In contrast, current 
meta-analysis identifies only one comparator (FICB) to 
match against PENG block. Two meta–analysis studies 
have (37,38) reported that PENG block is superior to 
other pain control strategies in lowering postoperative 
opioid usage and early pain. As a result, patients 
receiving PENG block declared more satisfaction with 
the outcome. However, PENG block effect diminishes 
over time, which implies that the way of LA injection 
needs to be modified. A successful example of an 
extended analgesic action was accomplished by 
PENG block for 3 days utilizing a catheter, according 
to a recent case report by Singh et al. (40). Further 
research is still required to assure the analgesic efficacy 
of continuous or multi-dose PENG block.

On the contrary, one meta–analysis study (39) sta-
ted that PENG block approach only demonstrated 
a non-inferior effect and did not outperform the con-
trol group when it came to pain-related outcomes 
including postoperative pain scores and opioid use. 
However, the evidence quality in this study was low 
to very low that suggests uncertain conclusions.

Even though Girón-Arango et al. [14] claimed that 
using PENG block resulted in maintenance of quadri-
ceps muscle power in the postoperative phase, the 
extracted data related to quadriceps muscle weakness 
were unsuitable for meta-analysis as different mea-
surement scales were applied to identify the results. 
Four included papers (24,27,28,29)evaluated the quad-
riceps femoris muscle strength or the incidence of 
muscle weakness after the blocks, and all results stated 
that muscle weakness was less in PENG than FICB.

Patients’ satisfaction was assessed in six studies 
(23,25,26,28,29,30) and all of them preferred PENG 
technique, apart from two studies [25,28] that revealed 
equal patient satisfaction results in both groups. 
Despite being a subjective outcome, it reflects the 
potency of the technique analgesic action. None of 
the included studies, which comprised 524 

participants, revealed any negative intervention- 
related side effects, such as puncture site infections 
or hematomas, which strongly suggests that PENG 
block use is just as safe as FICB block. However, anti-
septic measurements should be applied carefully to 
avoid infection because the PENG approach targets 
a region near to the hip joint.

Postoperative complications were also reported and 
analyzed as follows; PONV was mentioned in two stu-
dies [24,28], and current meta-analysis revealed no sta-
tistically significant results preferring any group 
regarding the lower incidence of PONV. Similarly, prur-
itus was reported in one study [24]; urine retention was 
reported in another study [28]; and none of them 
revealed any significant difference between PENG and 
FICB groups. Otherwise, no significant differences 
regarding the length of hospitalization were observed.

5. Limitations

The limited sample sizes of the included trials may have 
resulted in a high degree of inaccuracy regarding many 
findings. Additionally, there were several clinical differ-
ences across the included studies, such as the timing of 
block applications, the types and dosages of local anes-
thetics, the timing of outcome evaluation, analgesic 
regimens for postoperative pain control, and the kind 
of rescue opioids. Thus, a significant chance of random 
error might occur. Another drawback of the meta- 
analysis is that operative factors, including the nature 
of hip surgery, the duration of the procedure, and the 
existence of intraoperative problems, may also cause an 
impact on the level of pain. Finally, because of the brief 
duration of follow-up, complications can be underesti-
mated. Therefore, it is important to take these aspects 
into account for future research on the best application 
of the PENG approach in hip procedures.

6. Conclusion

The present meta-analysis revealed that PENG block 
technique can offer superior analgesic effect in the 
early post-block stage, resulting in better quality of 
patient positioning and less 24 h opioid intakes than 
FICB approach. Patients undergoing PENG block con-
sequently report higher levels of overall satisfaction. 
However, PENG block seems to lose its superiority with 
time, consequently similar degrees of pain were 
detected postoperatively in both groups. The ambula-
tion is better than the FICB approach since there is less 
possibility of motor block. In all other respects, the 
length of the hospital stays and the duration until the 
first opioid request were similar. Both groups reported 
having a low incidence of postoperative complications. 
To effectively compare PENG with FICB, higher-quality 
RCTs with larger sample sizes are needed.

194 S. R. AMIN AND F. AHMED



Financial support and sponsorship

Nil.

Disclosure statement

There are no conflicts of interest.

References

[1] Morrison RS, Magaziner J, McLaughlin MA, et al. The 
impact of post-operative pain on outcomes following 
Hip fracture. Pain. 2003;103(3):303–311.

[2] Chen Y-R, Chen Y-L, Chen W-Y, et al. Evidence based 
nursing care of older adult patient with postoperative 
delirium and Hip fracture. Hu Li Za Zhi. 2021;68 
(1):90–96.

[3] Guerra ML, Singh PJ, Taylor NF. Early mobilization of 
patients who have had a Hip or knee joint replacement 
reduces length of stay in hospital: a systematic review. 
Clin Rehabil. 2015;29(9):844–854.

[4] Bugada D, Bellini V, Lorini LF, et al. Update on selective 
regional analgesia for Hip surgery patients. 
Anesthesiol Clin. 2018;36:403–415.

[5] Looke TD, Kluth CT. Effect of preoperative intravenous 
methocarbamol and intravenous Acetaminophen on 
opioid use after primary total Hip and knee 
replacement. Orthopedics. 2013;36(2):25–32.

[6] Liu SS, Bae JJ, Bieltz M, et al. A prospective survey of 
patient-controlled epidural analgesia with bupiva-
caine and clonidine after total Hip replacement: a 
pre- and postchange comparison with bupivacaine 
and hydromorphone in 1,000 patients. Anesth Analg. 
2011;113(5):1213–1217.

[7] Short AJ, Barnett JJG, Gofeld M, et al. Anatomic study 
of innervation of the anterior Hip capsule: implication 
for image-guided intervention. Reg Anesth Pain Med. 
2018;43(2):186–192.

[8] Haines L, Dickman E, Ayvazyan S, et al. Ultrasound- 
guided fascia iliaca compartment block for Hip frac-
tures in the emergency department. J Emerg Med. 
2012;43(4):692–697.

[9] Unneby A, Svensson O, Gustafson Y, et al. Femoral 
nerve block in a representative sample of elderly peo-
ple with Hip fracture: a randomised controlled trial. 
Injury. 2017;48(7):1542–1549.

[10] Beaudoin FL, Haran JP, Liebmann O. A comparison of 
ultrasound-guided three-in-one femoral nerve block 
versus parenteral opioids alone for analgesia in emer-
gency department patients with Hip fractures: 
a randomized controlled trial. Acad Emerg Med. 
2013;20:584–591.

[11] Guay J, Parker MJ, Griffiths R, et al. Peripheral nerve 
blocks for Hip fractures: a Cochrane review. Anesth 
Analg. 2018;126(5):1695–1704.

[12] Kumar D, Hooda S, Kiran S, et al. Analgesic efficacy of 
ultrasound guided FICB in patients with Hip fracture. 
J Clin Diagn Res. 2016;10:13‑6.

[13] Dawson-Bowling SJ, Jha S, Chettiar KK, et al. 
A multidisciplinary enhanced recovery programme 
allows discharge within two days of total Hip replace-
ment; three-to five-year results of 100 patients. Hip Int. 
2014;24(2):167–174.

[14] Girón-Arango L, Peng PWH, Chin KJ, et al. Pericapsular 
Nerve Group (PENG) Block for Hip Fracture. Reg Anesth 
Pain Med. 2018;43(8):859–863.

[15] Pascarella G, Costa F, Del Buono R, et al. Impact of the 
pericapsular nerve group (PENG) block on postopera-
tive analgesia and functional recovery following total 
Hip arthroplasty: a randomised, observer-masked, con-
trolled trial. Anaesthesia. 2021 Nov;76(11):1492–1498.

[16] Del Buono R, Padua E, Pascarella G, et al. Pericapsular 
Nerve Group (PENG) block: an overview. Minerva 
Anestesiol. 2021;87(4):458–466.

[17] Higgins JPT, Thomas J, Chandler J, Cumpston , M, Li , T, 
Page , MJ, et al. Cochrane Handbook for Systematic 
Reviews of Interventions version 6.3 (John Wiley & 
Sons). Cochrane, 2019. Available from .

[18] Vamshi C, Kumar DA, Sinha DC, et al. 142 Comparing the 
efficacy of Pericapsular Nerve Group Block (PENG) block 
versus supra-inguinal Fascia Iliaca Block (FIB) in Hip 
arthroplasty. Reg Anesth Pain Med. 2021;70:A75–A75.

[19] Carella M, Beck F, Piette N, et al. B64 Comparison of 
suprainguinal fascia iliaca and peng blocks on post-
operative pain and functional recovery after total Hip 
arthroplasty: preliminary results of a non-inferiority 
trial. Reg Anesth Pain Med. 2022;47:A116–A117.

[20] Shalaby S, Ramzy E, Hasheesh M, et al. Efficacy of 
Combined Lateral Femoral Cutaneous Nerve Block 
with Pericapsular Nerve Group Block Versus Fascia 
Iliaca Block in Proximal Femoral Fractures. Egypt 
J Hosp Med. 2022;89(1):4802–4810.

[21] H YIN, Zhang W, SHAN T, et al. Comparison of efficacy 
of pericapsular nerve group block combined with lat-
eral femoral cutaneous nerve block versus fascia iliaca 
compartment block in elderly patients undergoing 
total Hip arthroplasty under general anesthesia. Chin 
J Anesthesiol. 2021;23. 567–570.

[22] Natrajan P, Bhat RR, Remadevi R, et al. Comparative 
study to evaluate the effect of ultrasound-guided peri-
capsular nerve group block versus fascia iliaca com-
partment block on the postoperative analgesic effect 
in patients undergoing surgeries for Hip fracture 
under spinal anesthesia. Anesth Essays Res. 2021;15 
(3):285–289.

[23] Shankar K, Srinivasan R, Ashwin AB, et al. Comparative 
study of ultrasound guided PENG [Pericapsular Nerve 
Group] block and FIB [Fascia Iliaca Block] for position-
ing and postoperative analgesia prior to spinal anaes-
thesia for Hip surgeries: prospective randomised 
comparative clinical study. Indian J Anesth Analg. 
2020;7:798–803.

[24] Aliste J, Layera S, Bravo D, et al. Randomized compar-
ison between pericapsular nerve group (PENG) block 
and suprainguinal fascia iliaca block for total Hip 
arthroplasty. Reg Anesth Pain Med. 2021;46 
(10):874–878.

[25] Jadon A, Mohsin K, Sahoo RK, et al. Comparison of 
supra-inguinal fascia iliaca versus pericapsular nerve 
block for ease of positioning during spinal anaesthe-
sia: a randomised double-blinded trial. Indian J Anesth. 
2021;65:572–578.

[26] Kulkarni PB, Ghodki PS, Prabhu AV. Pericapsular Nerve 
Group Block (PENG) and Fascia Iliaca Compartment 
Block (FICB) for Positioning Patients with Hip 
Fractures for Spinal Anaesthesia: a Comparative 
Study between The Two Blocks. Arch Anesthesiol 
Critical Care. 2022;8:123–128.

[27] Senthil KS, Kumar P, Ramakrishnan L. Comparison of 
pericapsular nerve group block versus fascia iliaca 
compartment block as postoperative pain manage-
ment in Hip fracture surgeries. Anesth Essays Res. 
2021;15(4):352–356.

EGYPTIAN JOURNAL OF ANAESTHESIA 195



[28] Choi YS, Park KK, Lee B, et al. Pericapsular Nerve Group 
(PENG) Block versus Supra-Inguinal Fascia Iliaca 
Compartment Block for Total Hip Arthroplasty: 
a Randomized Clinical Trial. J Pers Med. 2022;12:408.

[29] Hua H, Xu Y, Jiang M, et al. Evaluation of Pericapsular 
Nerve Group (PENG) Block for Analgesic Effect in 
Elderly Patients with Femoral Neck Fracture 
Undergoing Hip Arthroplasty. J Healthc Eng. 
2022;2022:1–7.

[30] Krishnamurty P, Girish MN, Dileep PK. Ultrasound 
guided Fascia Iliaca Block versus Pericapsular Nerve 
Group for Postoperative Analgesia Prior to Spinal 
Anaesthesia for Hip Surgeries. Int J Health Sci 
(Qassim). 2022;6:5084–5092.

[31] Mosaffa F, Taheri M, Rasi AM, et al. Comparison of 
pericapsular nerve group (PENG) block with fascia 
iliaca compartment block (FICB) for pain control in 
Hip fractures: a double-blind prospective randomized 
controlled clinical trial. Orthop Traumatol Surg Res. 
2022;108(1):103135.

[32] Picart B, Lecoeur B, Rochcongar G, et al. 
Implementation and results of an enhanced recovery 
(fast-track) program in total knee replacement 
patients at a French University hospital. Orthop 
Traumatol Surg Res. 2021;107(3):102851.

[33] Park HJ, Park KK, Park JY, et al. Peripheral Nerve Block 
for Pain Management after Total Hip Arthroplasty: 
a Retrospective Study with Propensity Score 
Matching. J Clin Med. 2022;11:5456.

[34] Tran J, Agur A, Peng P. Is pericapsular nerve group 
(PENG) block a true pericapsular block? Reg Anesth 
Pain Med. 2019;44(2):257–260.

[35] Acharya U, Lamsal R. Pericapsular nerve group block: 
an excellent option for analgesia for positional pain in 
Hip fractures. Case Rep Anesthesiol. 2020;2020. 
DOI:10.1155/2020/1830136

[36] Gerhardt M, Johnson K, Atkinson R, et al. 
Characterisation and classification of the neural anat-
omy in the human Hip joint. Hip Int. 2012;22 
(1):75–81.

196 S. R. AMIN AND F. AHMED

https://doi.org/10.1155/2020/1830136

	Abstract
	1. Introduction
	2. Materials and methods
	2.1. Search strategy
	2.2. Eligibility criteria
	2.3. Selection criteria
	2.4. Data extraction
	2.5. Quality assessment
	2.6. Data analysis and statistical methods

	3. Results
	3.1. Literature search
	3.2. Study characteristics
	3.3. Risk of bias
	3.4. Outcomes for meta-analysis

	4. Discussion
	5. Limitations
	6. Conclusion
	Financial support and sponsorship
	Disclosure statement
	References

