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Abstract

Pericapsular nerve group (PENG) block is a novel ultrasound (US)-guided block that is primarily used for acute pain management in the hip
fractures. We report here a case where the PENG block was used for the chronic hip pain with adductor spasm due to hip osteoarthritis (OA).
The PENG block with a combination of local anaesthetic and steroids provided an effective pain relief, however, only for shorter duration. After
two attempts of the PENG block with local anaesthetic and steroids mixture, the pulsed radiofrequency (PRF) of the PENG was done, which
provided the long-lasting relief. This report suggests that US-guided PRF of the PENG provides effective and prolonged pain relief in chronic
hip pain of OA.
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Introduction

Pericapsular nerve group (PENG) block is a novel ultrasound (US)-guided block that is used to manage fractured
hip pain, for positioning in spinal anaesthesia or to provide postoperative analgesia in hip surgery.1 We report a
case where PENG block was used for chronic hip pain due to osteoarthritis (OA) of hip. PENG block with a mix-
ture of local anaesthetic and steroid provided effective pain relief, however, for shorter duration. After two such
attempts of PENG blocks at the interval of 2 weeks, pulsed radiofrequency (PRF) treatment of PENG was done,
which provided long-lasting relief.

Case Report

An 80-year-old male patient presented with right-sided hip pain, with complications of inability to walk and cord-
like swelling in the right groin. He was on daily dose of oral pregabalin 75 mg, amitriptyline 10 mg, and tramadol
37.5 mg þ paracetamol 325 mg twice daily. He often omitted the prescribed medicines due to dizziness and consti-
pation. On examination, straight leg raising was normal; however, active and passive movements were painful
more so on internal rotation and resisted hip abduction. There was persistent adductor muscle spasm that felt like
a cord in the groin on palpation. No area of hypo or hyperesthesia was present. X-ray and computerised tomogra-
phy scan of hip and spine showed bilateral hip joint OA, age-related degenerative changes in spine, and sacroiliac
joints (Figure 1A). The working diagnosis of hip OA resulting in hip pain and spasm of adductor muscles was
made. After obtaining an informed consent, the patient was taken to the procedure room. Intravenous access was
secured; monitors for noninvasive blood pressure, pulse and oximeter were connected. With due to aseptic prepa-
ration and sterile technique, needle entry point was infiltrated with 2 mL 1% lidocaine, and PENG block was given
with 20 mL 0.25% bupivacaine and 8 mg dexamethasone using the high-frequency (6-13 MHz) linear US probe
(SonoSite-M TurboVR ) and 100 mm 21G blunt tip needle (Stimuplex, B-Brown). After 30 minutes, patient reported
good relief, adductor spasm disappeared, and patient was able to walk on his own with little discomfort and some
residual pain. Good pain relief lasted for 10 days, and slowly over 3-5 days pain became of similar intensity.
A repeat PENG block was given after 2 weeks, which resulted in excellent relief of symptoms. Adductor spasm
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(cord-like feel in the groin) was disappeared. However, the
deep joint pain was continuing, which resulted in limitation
in walking and daily routine activity. Pulsed radiofrequency
of PENG was done on right side in anticipation of prolonged
relief of symptoms after 2 weeks from second injection. For
PRF, similar technique as was used for previous PENG
block was used. After skin infiltration with 2 mL 1% lido-
caine, 21G radiofrequency cannula was inserted in-plane
until it contacted the superior ramus near iliopectineal emi-
nence (Figure 1B and C). Congruent sensory stimulation
(crawling sensation with in the hip joint region) was noticed

Figure 1. (A) X-ray of hip and spine showed bilateral hip joint osteoarthritis, age-related degenerative changes in spine, and
sacroiliac joints. (B) 21G radiofrequency cannula was inserted in-plane using high-frequency linear ultrasound probe. (C)
Cannula inserted until it contacted the superior ramus near iliopectineal eminence. (D) Radiofrequency probe inserted in
cannula and PRF done after sensory stimulation. (E) Linear spread of local anaesthetic under the fascia of iliopsoas muscle.
FA, femoral artery; IPE, iliopubic eminence; IPT, iliopsoas tendon; SPR, superior pubic ramus; 2 local anaesthetic spread.

Main Points

• Osteoarthritis (OA) is one of the leading causes of hip pain.

• Radiofrequency treatment of articular branches of hip joint provides
long-term pain relief in OA.

• Pericapsular nerve group (PENG) block is primarily being used to
manage acute pain from hip joint.

• Ultrasound-guided pulsed radiofrequency (PRF) of pericapsular
nerve group (PENG) provides long-term pain relief in osteoarthritic
pain from hip joint.
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at 0.6 mA. PRF was done with three cycles of 180 seconds
each, and after each cycle, cannula was moved a
mm medially (to cover large area/lesion size) keeping needle
in contact with bone. After PRF, a 10 mL 0.25% bupiva-
caine mixed with 20 mg triamcinolone was injected
(Figure 1D and E). Cannula was removed, and puncture site
was cleaned and dressed. Patient was discharged after 1 hour
of observation. On numeric score of 0-10 (0 ¼ no pain and
10 ¼ severe pain), patient reported 0/10 pain on rest and 2/
10 on walking. Analgesic drugs, pregabalin, and tramadol
were continued for 2 weeks. Patient was contacted over
phone after 1 week, 3 weeks, and after 6 weeks. Patient
reported excellent relief of symptoms and is still symptom
free. He did not require prescribed medications and con-
sumed only six tablets of ultracet (tramadol þ paracetamol)
over 6 weeks period.

Discussion

OA of hip joint is one of the leading causes of hip pain in old
age patients.2 Nerve blocks and radiofrequency treatment
(radiofrequency ablation and PRF) of the nerves suppling the
joint (articular branches) have been used to provide pain
relief in chronic hip pain of OA.3–5 These minimally invasive
interventions provide short-term to long-term pain relief in
the situation where surgery is not feasible.6,7 Previously, the
fluoroscopic-guided approach was a commonly used tech-
nique; however, now, US is becoming popular as it is devoid
of harmful radiation.8 A combination of fluoroscopy and US
increases the safety and efficacy, where relatively large size
cannulas are used to create larger lesioning.9 In the present
case, we used PENG block with local anaesthetic and steroid
twice before PRF. The pericapsular branches can easily be
blocked by local anaesthetic solution during PENG block.
However, as previous cadaveric research has shown that the
nerves are consistently present at almost fixed anatomical
area, we used PRF to provide prolonged relief.10 The loca-
tion of nerves can further be confirmed by sensory stimula-
tion before PRF.3–7 PRF is a non-neurolytic lesioning
method for pain relief and can relieve pain without evidence
of neural damage.10,11 Many theories have been proposed
about PRF to provide prolonged pain relief. A popular
theory is that the rapidly changing electric fields produced by
PRF alter the transmission of pain signals via a pathway
involving c-fos gene expression.12,13 This expressed c-fos
gene encourages the formation of preprodynorphin and
results in an increased production of endorphin that modu-
lates analgesic action, which may cause a prolonged analge-
sic effect.14 However, the exact mechanism that how PRF
provides prolonged pain relief is still not well understood.12

Groin and medial thigh pain often arise from the articular
branches of the obturator nerve. The pain-relieving interven-
tions for hip also target obturator nerves.5,6 However, we
only performed PRF for branches of femoral and accessory
obturator nerves. Because adductor spasm was disappeared

after injection of local anaesthetic and steroid mixture during
previous PENG blocks.15 To conclude, PENG block using
local anaesthetic and steroid can be used to manage the
chronic hip pain for short duration. PRF of the articular
branches during PENG block provided prolonged pain relief
in chronic hip pain due to OA.

Informed Consent: Verbal informed consent was obtained from all partic-
ipants who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept, design, supervision, resources, materials,
data collection and/or processing, analysis and/or interpretation, literature
search, writing manuscript, critical review - A.J.

Conflict of Interest: The authors have no conflicts of interest to declare.

Financial Disclosure: The authors declared that this study has received
no financial support.

References

1. Girón-Arango L, Peng PW, Chin KJ, Brull R, Perlas A. Peri-
capsular nerve group (PENG) block for hip fracture. Reg Anesth

Pain Med. 2018;43:859-863.
2. Battaglia PD, Angelo K, Kettner N. Posterior, lateral, and

anterior hip pain due to musculoskeletal origin: A narrative
literature review of history, physical examination, and
diagnostic imaging. J Chiropractic Med. 2016;15:281-293.
[CrossRef]

3. Tinnirello A, Todeschini M, Pezzola D, Barbieri S. Pulsed
radiofrequency application on femoral and obturator nerves
for hip joint pain: Retrospective analysis with 12-month follow-
up results. Pain Phys. 2018;1:407-414. [CrossRef]

4. Gupta G, Radhakrishna M, Etheridge P, Besemann M, Finlay-
son RJ. Radiofrequency denervation of the hip joint for pain
management: Case report and literature review. US Army Med

Dep J. 2014;41-51.
5. Chye CL, Liang CL, Lu K, Chen YW, Liliang PC. Pulsed

radiofrequency treatment of articular branches of femoral and
obturator nerves for chronic hip pain. Clin Interv Aging.
2015;10:569-574. [CrossRef]

6. Malik A, Simopolous T, Elkersh M, Aner M, Bajwa ZH. Per-
cutaneous radiofrequency lesioning of sensory branches of the
obturator and femoral nerves for the treatment of nonoperable
hip pain. Pain Phys. 2003;6:499-502. [CrossRef]

7. Rivera F, Mariconda C, Annaratone G. Percutaneous radio-
frequency denervation in patients with contraindications for
total hip arthroplasty. Orthopedics. 2012;35:E302-E305.
[CrossRef]

8. Yoshida T, Nakamoto T, Kamibayashi T. Ultrasound-guided
obturator nerve block: A focused review on anatomy
and updated techniques. Biomed Res Int. 2017;2017:1-9.
[CrossRef]

9. Kapural L, Jolly S, Mantoan J, Badhey H, Ptacek T. Cooled
radiofrequency neurotomy of the articular sensory branches of

Turk J Anaesthesiol Reanim 2021;49(6):490-493 Jadon, PRF of PENG in Chronic Hip Pain

492

https://doi.org/10.1016/j.jcm.2016.08.004
https://doi.org/10.36076/ppj.2018.4.407
https://doi.org/10.2147/CIA.S79961
https://doi.org/10.36076/ppj.2003/6/499
https://doi.org/10.3928/01477447-20120222-19
https://doi.org/10.1155/2017/7023750


the obturator and femoral nerves—Combined approach using
fluoroscopy and ultrasound guidance: Technical report, and
observational study on safety and efficacy. Pain Phys.
2018;1:279-284. [CrossRef]

10. 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;43:186-192.
[CrossRef]

11. Munglani R. The longer-term effect of pulsed radiofrequency
for neuropathic pain. Pain. 1999;80:437-439. [CrossRef]

12. Byrd D, Mackey S. Pulsed radiofrequency for chronic pain.
Curr Sci Inc. 2008;12:37-41. [CrossRef]

13. van Zundert J, de Louw AJ, Joosten EA, et al. Pulsed and con-
tinuous radiofrequency current adjacent to the cervical dorsal
root ganglion of the rat induces late cellular activity in the
dorsal horn. Anesthesiology. 2005;102:125-131. [CrossRef]

14. Hunter JC, Woodburn VL, Durieux C, Pettersson EK, Poat
JA, Hughes J. c-fos antisense oligodeoxynucleotide increases
formalin induced nociception and regulates preprodynorphin
expression. Neuroscience. 1995;65:485-492. [CrossRef]

15. Ahiskalioglu A, Aydin ME, Ozkaya F, Ahiskalioglu EO,
Adanur S. A novel indication of pericapsular nerve group
(PENG) block: Prevention of adductor muscle spasm. J Clin

Anesth. 2020; 60:51-52. [CrossRef]

493

Jadon, PRF of PENG in Chronic Hip Pain Turk J Anaesthesiol Reanim 2021;49(6):490-493

https://doi.org/10.36076/ppj.2018.3.279
https://doi.org/10.1097/AAP.0000000000000701
https://doi.org/10.1016/S0304-3959(98)00183-3
https://doi.org/10.1007/s11916-008-0008-3
https://doi.org/10.1097/00000542-200501000-00021
https://doi.org/10.1016/0306-4522(94)00500-5
https://doi.org/10.1016/j.jclinane.2019.08.034



