ISSN: 2155-6148

OPEN aACCESS Freely available online

Journal of Anesthesia & Clinical Research

Case Report

The Pericapsular Nerve Group Block for Hip Fracture Surgery: A

Prospective Case Report

Brigid Brown', D-Yin Lin!, Alex Saies?, Marthinus Vermeulen', Hidde M. Kroon®*, Job Doornberg?, Ruurd

Jaarsma?

'Department of Anesthesiology, Flinders University and Flinders Medical Centre, Bedford Park, Australia;’Department of Orthopedics,
Flinders University and Flinders Medical Centre, Bedford Park, Australia;’Department of Surgery, Royal Adelaide Hospital, Adelaide,
Australia;*Department of Health and Medical Science, University of Adelaide, Adelaide, Australia

ABSTRACT

complications.

randomised controlled trial.

Background:The Pericapsular Nerve Group (PENG) block is a regional analgesia technique of the hip. This
prospective case series investigated the PENG block in Neck of Femur (NOF) fracture surgery.

Methods: Consecutive patients undergoing surgical repair of neck of femur fractures receiving a PENG block were included.
This number was limited due to the few anesthesiologists trained in this novel block (DL, BB, MV). The primary outcome
was individual patient pain score reduction. Secondary outcomes were opiate use, patient satisfaction, and perioperative

Outcomes: Twenty eight patients were recruited from October 2019 to April 2020. There was a median reduction of 7
points [range -3 to 10] on an 11-point Verbal Numerical Rating Score (VNRS).

Conclusion: The PENG block provides effective pain relief in NOF surgery, and warrants further investigation by
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INTRODUCTION

Neck of Femur (NOF) fracture is a painful condition associated
with significant morbidity and mortality [1]. Femoral nerve
block is commonly performed as part of multimodal analgesia
[2-5]. However shows only modest reductions in pain scores and
opioid requirement and results in temporary quadriceps weakness,
contributing to delayed mobilization, prolonged hospital stay and

in-hospital falls [6-10].

An anatomical study exploring the sensory innervation of the hip
joint led to the development of the Pericapsular Nerve Group
(PENG) block. This technique suggests greater improvement in pain
scores and less motor weakness than the traditional femoral nerve
blocks. Current literature on PENG blocks is limited to small case
series and editorials only. This case series was designed to evaluate
the PENG in a larger patient cohort than previously studied with a
focus on pain score reduction in patients undergoing surgical NOF

fracture repair.

CASE STUDY
Study design

This is a single-center case series conducted at a large tertiary
trauma centre. A prospective cohort of patients undergoing
NOF fracture repair were enrolled and received a PENG block
prior to their operation. The study was approved by the local
ethics committee (AUD/19/SAC/197) in October 2019 and
written informed consent was obtained. The primary outcome
measure was individual patient pain score reduction. Secondary
outcome measures were opioid consumption for the first three
days postoperatively, complication rates, patient satisfaction and
duration of block effect.

Participants

Three consultant anesthesiologists were trained in performing the
PENG block (BB, DL, MV). Twenty-eight patients were recruited
between October 2019 and April 2020. Inclusion criteria were age
greater than 44 years, and planned NOF surgery. Exclusion criteria
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were contraindications to a regional nerve block, a distracting
second injury, and patient’s refusal of a regional nerve block.
Eligible patients were identified prospectively from these particular
anesthesiologists’ orthopaedic operating lists. Per patient, a pain
score difference was calculated by subtracting the maximum pain
score postoperatively in Recovery from the maximum pre-operative
pain score.

RESULTS

Twenty eight patients were included in this study. The median age
of patients was 78 years (range 59-99). Demographics are detailed
(Table 1). Preoperatively, three patients (14%) had no to mild pain
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Table 2: Postoperative outcomes.

PENG (n=28)

Duration of PENG block effect in
hours, median (range)

12.5(5.25 - 23)

Maximum postoperative pain score
in recovery), n (%)

None (0) 15 (65)
Mild (1-4) 5(22)
Moderate (5-7) 209)
Severe (8-10) 1(4)b

Pain score (VAS) reduction
preoperative to postoperative,

7 (-3 to 10)

(VNRS 0-4), seven had moderate pain (VNRS 5-7), and 12 patients median(range)
(54%) reported severe pain (VNRS 8-10). Complications, n (%)
Pneumonia 2
Table 1: Patient and preoperative characteristics. DVT 0
PENG (n=28) Wlo)fn d é
Age in years, median (range) 78(59-99) UTI 0
Gender, n (%) Anemia 3
Male 8(29) Reoperation 1
Female 20(71) Delirium 10
ASA score, n (%) Death 0
1 0 Other 6
II 7(25) Clavien-Dindo complications scale,
11 15 (54) n (%)
v 6 (21) 0 7(25)
Vv 0 I 6 (21)
Preoperative Mobility, n (%) Il 13 (46)
1 (Independent) 14 (50) [T 1(4)
2 (Stick/Crutch) 5(18) v 14)
3 (Walker/frame) 8 (28) Y 0
4 (Wheelchair/assisted) 1(4) Length of hospital stay in days, 6 (249)
Mental status, n (%) median (range)
0 (No impairment) 19 (67) 11 patients excluded from this subanalysis due to their inability to
1-3 (Cognitive impairment) 9 (33) recall;
Residence, n (%) b 5 unable to asses due to dementia
1 (Home) 18 (64)
2 (Assisted care) 2(7) Postoperative opioid use and patient satisfaction scores are reported
3 (Nursing home) 8(29) (Table 3). Every patient in this study required postoperative opioids
Fracture side, n (%) and use was relatively consistent across all three days of follow up.
1 (Left) 15 (54) The median duration of the PENG block was 12.5 hours (range
2 (Right) 13 (46) 5.25-23 hours) as recalled by 20 patients. All patients in this
Type of fracture, n (%) subanalysis (n=20) reported they were satisfied with the PENG
intracapsular 13 (46) block and would have it again.
extracapsular 15 (54)
Preoperative p?(i)/n)score (VAS), n L5 Table 3: Postoperative opiate use and patient satisfaction.
0
None 209) PENG (n=27)
Mild (1-4) 702) Postoperative opiate use in
Moderate (5-7) 12 (54)a morphine equivalents, median
Severe (8-10) (range)
Type of anaesthesia for surgery, n Day 1 30 (0-120)
(%) 15 (54) Day 2 23 (0-135)
General 13 (46) Day 3 15 (0-90)
Spinal Total 65 (8-301)
* 5 unable to assess due to dementia. ) )
Postoperative opiate use for
Postoperative outcomes are outlined (Table 2). At four hours Oplou,i users only, " morphine
. . . . . equivalents, median (range)
postoperative, patients reported a median decrease in preoperative Day 1
to postoperative pain of 7 points (range -3 to 10). 15 patients (65%) Day 2 30 (3-120)
reported a pain scale of zero at 4 hours postoperative. The median Day 3 27 (3-135)
. . 23 (590)
length of stay in hospital was 6 days (range 2-49). Total 65 (8-301)
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Number of patients using opioids,

n (%)
Day 1 26 (93)
Day 2 23 (82)
Day 3 23 (82)
Total 27 (100)
Patient satisfaction, n (%)
Unsatisfied 0
Satisfied 20 (74)
Unable to assess 7 (26)

DISCUSSION

This case series found a significant reduction in pain scores in
patients undergoing surgical repair of a NOF fracture who received
a PENG block. This technique was developed to target the high
articular sensory branches of the obturator, accessory obturator, and
femoral nerves using ultrasound guidance [11,12]. This case series is
the largest PENG cohort to date and demonstrates that PENG may
improve analgesia for patients undergoing surgical NOF fracture
repair with a median pain score reduction of 7 on the VNRS,
consistent with previous smaller case series [13,14]. An improved
pain score after NOF surgery is important as it results in reduced
opioid use, reduced postoperative delirium, better participation in
postoperative mobility and rehabilitation. Furthermore, this study
is the first to note the duration of the PENG block at a median of
12.5 hours. All eligible patients reported they were satisfied with
the PENG block and would be happy to have it again.

CONCLUSION

This PENG block case series demonstrates some potential
advantages compared with the conventional nerve blocks used for
analgesia in NOF fracture patients, however, further studies are
required. This cohort study supports future randomised prospective
trials in a larger patient group.

ACKNOWLEDGEMENTS

None

REFERENCES

1. Morrison R, Siu A. Hip fracture in adults: Epidemiology and medical
management. UpToDate. 2020.

2. Ritcey B, Pageau P, Woo MY, Perry JJ. Regional nerve blocks for hip and
femoral neck fractures in the emergency department: A systematic review.

CJEM. 2016;18(1):37-47.

] Anesth Clin Res, Vol.12 Iss.4 No::1000999

10.

11.

12

13

14.

OPEN aACCESS Freely available online

Riddell M, Ospina M, Holroyd-Leduc JM. Use of Femoral Nerve Blocks
to Manage Hip Fracture Pain among Older Adults in the Emergency
Department: A Systematic Review. CJEM. 2016;18(4):245-252.

Hartmann FV, Novaes MR, de Carvalho MR. Femoral nerve block versus
intravenous fentanyl in adult patients with hip fractures - a systematic

review. Braz ] Anesthesiol. 2017;67(1):67-71.

Unneby A, Svensson O, Gustafson Y, Olofsson B. Femoral nerve block in
a representative sample of elderly people with hip fracture: A randomised

controlled trial. Injury. 2017;48(7):1542-1549.

Guay ], Parker M]J, Giriffiths R, Kopp S. Peripheral nerve blocks for hip
fractures. Cochrane Database Syst Rev. 2017;5(5):1155- 1159.

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: 844-854.
Atkinson HDE, Hamid I, Gupte CM, Russell RC, Handy JM. Postoperative

fall after the use of the 3-in-1femoral nerve block for knee surgery: a report

of four cases. ] Orthopaedic Surgery. 2008;16(3):381-384.

Krych A, Arutyunyan G, Kuzma S, Levy B, Dahm D, Stuart M. Adverse
effect of femoral nerve blockade on quadriceps strength and function after

ACL reconstruction. ] Knee Surg. 2015;28(1):83-88.
Short AJ, Barnett JJG, Gofeld M, Baig E, Lam K, Agur AMR, et al.

Anatomic study of innervation of the anterior hip capsule: implication

for image-guided intervention. Reg Anesth Pain Med. 2018;43(6):186-192.

Giron-Arango L, Peng PWH, Chin KJ, Brull R, Perlas A. Pericapsular
nerve group (PENG) block for hip fracture. Reg Anesth Pain Med.
2018;43(8):859-863.

. Morrison C, Brown B, Lin D-Y. Analgesia and anesthesia using the

pericapsular nerve group block in hip surgery and hip fracture: a scoping

review. Reg Anesth Pain Med. 2021;46(2):169-175.

. Ueshima H, Otake H. Clinical experiences of pericapsular nerve group

(PENG) block for hip surgery. J Clin Anesth. 2018;51(6):60-61.

Bilal B, Oksuz G, Boran OF, Topak D, Dogar F. High volume pericapsular
nerve group (PENG) block for acetabular fracture surgery. A new horizon
for a novel block. J Clin Anesth. 2020;62(1):109668-109702.



