Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 10 Number 22 August 6, 2022

OPINION REVIEW
7620  Whipple's operation with a modified centralization concept: A model in low-volume Caribbean centers

Cawich SO, Pearce NW, Naraynsingh V, Shukla P, Deshpande RR

REVIEW
7631 Role of micronutrients in Alzheimer's disease: Review of available evidence

Fei HX, Qian CF, Wu XM, Wei YH, Huang JY, Wei LH

MINIREVIEWS
7642  Application of imaging techniques in pancreaticobiliary maljunction

Wang JY, Mu PY, Xu YK, Bai YY, Shen DH

7653  Update on gut microbiota in gastrointestinal diseases

Nishida A, Nishino K, Ohno M, Sakai K, Owaki Y, Noda Y, Imaeda H

7665  Vascular complications of pancreatitis

Kalas MA, Leon M, Chavez LO, Canalizo E, Surani S

ORIGINAL ARTICLE

Clinical and Translational Research

7674  Network pharmacology and molecular docking reveal zedoary turmeric-trisomes in Inflammatory bowel
disease with intestinal fibrosis

Zheng L, Ji YY, Dai YC, Wen XL, Wu SC

Case Control Study

7686  Comprehensive proteomic signature and identification of CDKN2A as a promising prognostic biomarker
and therapeutic target of colorectal cancer

Wang QQ, Zhou YC, Zhou Ge YJ, Qin G, Yin TF, Zhao DY, Tan C, Yao SK

Retrospective Cohort Study

7698  Is anoplasty superior to scar revision surgery for post-hemorrhoidectomy anal stenosis? Six years of
experience

Weng YT, Chu KJ, Lin KH, Chang CK, Kang JC, Chen CY, Hu JM, Pu TW

Retrospective Study

7708  Short- (30-90 days) and mid-term (1-3 years) outcomes and prognostic factors of patients with esophageal
cancer undergoing surgical treatments

Shi MK, Mei YO, Shi JL

WJCC | https://www.wjgnet.com I August 6,2022 | Volume10 | Issue22 |

Jaishideng®



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 22 August 6, 2022

7720  Effectiveness of pulsed radiofrequency on the medial cervical branches for cervical facet joint pain

Chang MC, Yang S

7728  Clinical performance evaluation of O-Ring Halcyon Linac: A real-world study

Wang GY, Zhu QZ, Zhu HL, Jiang LJ, Zhao N, Liu ZK, Zhang FQ

7738  Correlation between the warning symptoms and prognosis of cardiac arrest

Zheng K, Bai Y, Zhai OR, Du LF, Ge HX, Wang GX, Ma OB

7749 Serum ferritin levels in children with attention deficit hyperactivity disorder and tic disorder

Tang CY, Wen F

7760  Application of metagenomic next-generation sequencing in the diagnosis of infectious diseases of the
central nervous system after empirical treatment

Chen YY, Guo Y, Xue XH, Pang F

7772 Prognostic role of multiple abnormal genes in non-small-cell lung cancer
Yan LD, Yang L, Li N, Wang M, Zhang YH, Zhou W, Yu ZQ, Peng XC, Cai J

7785  Prospective single-center feasible study of innovative autorelease bile duct supporter to delay adverse
events after endoscopic papillectomy

Liu SZ, Chai NL, Li HK, Feng XX, Zhai YQ, Wang NJ, Gao Y, Gao F, Wang SS, Linghu EQ

Clinical Trials Study

7794  Performance of Dexcom G5 and FreeStyle Libre sensors tested simultaneously in people with type 1 or 2
diabetes and advanced chronic kidney disease

Olaﬁdo'm'r AF, Andelin M, Saeed A, Sofizadeh S, Hamoodi H, Jansson PA, Lind M

Observational Study

7808  Complications of chronic pancreatitis prior to and following surgical treatment: A proposal for
classification

Murruste M, Kirsimdgi U, Kase K, Versinina T, T alving P, Lepner U
7825  Effects of comprehensive nursing on postoperative complications, mental status and quality of life in
patients with glioma

Dong H, Zhang XL, Deng CX, Luo B

Prospective Study
7832  Predictors of long-term anxiety and depression in discharged COVID-19 patients: A follow-up study

Boyraz RK, Sahan E, Boylu ME, Kirpinar I

META-ANALYSIS

7844  Same-day single-dose vs large-volume split-dose regimens of polyethylene glycol for bowel preparation: A
systematic review and meta-analysis

Pan H, Zheng XL, Fang CY, Liu LZ, Chen JS, Wang C, Chen YD, Huang JM, Zhou YS, He LP

Bishidenge WVJCC | https://www.wjgnet.com I August 6,2022 | Volume10 | Issue22 |



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 10 Number 22 August 6, 2022
7859  Rectal nonsteroidal anti-inflammatory drugs, glyceryl trinitrate, or combinations for prophylaxis of post-
endoscopic retrograde cholangiopancreatography pancreatitis: A network meta-analysis
Shi QQ, Huang GX, Li W, Yang JR, Ning XY
7872  Effect of celecoxib on improving depression: A systematic review and meta-analysis
Wang Z, Wu Q, Wang Q
CASE REPORT
7883  Rectal mature teratoma: A case report
Liu JL, Sun PL
7890  Antibiotic and glucocorticoid-induced recapitulated hematological remission in acute myeloid leukemia: A
case report and review of literature
Sun XY, Yang XD, Yang XQ, Ju B, Xiu NN, Xu J, Zhao XC
7899  Non-secretory multiple myeloma expressed as multiple extramedullary plasmacytoma with an
endobronchial lesion mimicking metastatic cancer: A case report
Lee SB, Park CY, Lee HJ, Hong R, Kim WS, Park SG
7906  Latamoxef-induced severe thrombocytopenia during the treatment of pulmonary infection: A case report
Zhang RY, Zhang JJ, Li JM, Xu YY, Xu YH, Cai XJ
7913  Multicentric reticulohistiocytosis with prominent skin lesions and arthritis: A case report
Xu XL, Liang XH, Liu J, Deng X, Zhang L, Wang ZG
7924  Brainstem abscesses caused by Listeria monocytogenes: A case report
Wang J, Li YC, Yang KY, Wang J, Dong Z
7931  Primary hypertension in a postoperative paraganglioma patient: A case report
Wei JH, Yan HL
7936  Long-term survival of gastric mixed neuroendocrine-non-neuroendocrine neoplasm: Two case reports
Woo LT, Ding YF, Mao CY, Qian J, Zhang XM, Xu N
7944  Percutaneous transforaminal endoscopic decompression combined with percutaneous vertebroplasty in
treatment of lumbar vertebral body metastases: A case report
Ran Q, Li T, Kuang ZP, Guo XH
7950  Atypical imaging features of the primary spinal cord glioblastoma: A case report
Liang XY, Chen YP, Li Q, Zhou ZW
7960  Resection with limb salvage in an Asian male adolescent with Ewing’s sarcoma: A case report
Lai CY, Chen KJ, Ho TY, Li LY, Kuo CC, Chen HT, Fong YC
7968  Early detection of circulating tumor DNA and successful treatment with osimertinib in thr790met-positive
leptomeningeal metastatic lung cancer: A case report
Xu LQ, Wang YJ, Shen SL, Wu Y, Duan HZ
Guieidenge WICC | https://www.wjgnet.com 111 August 6,2022 | Volume10 | Issue22 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 22 August 6, 2022

7973 Delayed arterial symptomatic epidural hematoma on the 14" day after posterior lumbar interbody fusion:

A case report

Hao SS, Gao ZF, Li HK, Liu S, Dong SL, Chen HL, Zhang ZF

7982  Clinical and genetic analysis of nonketotic hyperglycinemia: A case report

Ning JJ, Li F, Li SO

7989  Ectopic Cushing's syndrome in a patient with metastatic Merkel cell carcinoma: A case report

Ishay A, Touma E, Vornicova O, Dodiuk-Gad R, Goldman T, Bisharat N

7994  Occurrence of MYD88L265P and CD79B mutations in diffuse large b cell lymphoma with bone marrow
infiltration: A case report

Huang WY, Weng ZY

8003  Rare case of compartment syndrome provoked by inhalation of polyurethane agent: A case report

Choi JH, Oh HM, Hwang JH, Kim KS, Lee SY

8009  Acute ischemic Stroke combined with Stanford type A aortic dissection: A case report and literature
review

He ZY, Yao LP, Wang XK, Chen NY, Zhao JJ, Zhou Q, Yang XF

8018  Compound-honeysuckle-induced drug eruption with special manifestations: A case report

Zhou LF, Lu R

8025  Spontaneous internal carotid artery pseudoaneurysm complicated with ischemic stroke in a young man: A
case report and review of literature

Zhong YL, Feng JP, Luo H, Gong XH, Wei ZH

8034  Microcystic adnexal carcinoma misdiagnosed as a “recurrent epidermal cyst”: A case report

Yang SX, Mou Y, Wang S, Hu X, Li FQ

8040  Accidental discovery of appendiceal carcinoma during gynecological surgery: A case report

Wang L, Dong Y, Chen YH, Wang YN, Sun L

8045  Intra-ampullary papillary-tubular neoplasm combined with ampullary neuroendocrine carcinoma: A case
report

Zavrtanik H, Luzar B, Tomazi¢ A

LETTER TO THE EDITOR
8054  Commentary on "Primary orbital monophasic synovial sarcoma with calcification: A case report"

Tokur O, Aydin S, Karavas E

Bishidenge WVJCC | https://www.wjgnet.com IX August 6,2022 | Volume10 | Issue22 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 22 August 6, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Bennete Aloysius Fernandes, MDS, Professor, Faculty of
Dentistry, SEGi University, Kota Damansara 47810, Selangor, Malaysia. drben17@yahoo.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®),
Journal Citation Reports/Science Edition, Current Contents®/Clinical Medicine, PubMed, PubMed Central,
Scopus, Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology
Journal Database, and Superstar Journals Database. The 2022 Edition of Journal Citation Reports® cites the 2021
impact factor (IF) for WJCC as 1.534; IF without journal self cites: 1.491; 5-year IF: 1.599; Journal Citation Indicator:
0.28; Ranking: 135 among 172 journals in medicine, general and internal; and Quartile category: Q4. The WJCC's
CiteScore for 2021 is 1.2 and Scopus CiteScore rank 2021: General Medicine is 443/826.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: X« Guo; Production Department Director: Xiang Ii; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https:/ /www.wignet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https:/ /www.wijgnet.com/bpg/Gerlnfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16,2013 https:/ /www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https:/ /www.wijgnet.com/bpg/Getlnfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja | https://www.wignet.com/bpg/gerinfo/208
Hyeon Ku

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/2307-8960/ editorialboard.htm https:/ /www.wjgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
August 6, 2022 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2022 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

Guieidenge WICC | https://www.wjgnet.com X August 6,2022 | Volume10 | Issue22 |


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wijcc.v10.i22.7720

World Journal of
Clinical Cases

World | Clin Cases 2022 August 6; 10(22): 7720-7727

ISSN 2307-8960 (online)

Retrospective Study

ORIGINAL ARTICLE

Effectiveness of pulsed radiofrequency on the medial cervical
branches for cervical facet joint pain

Min Cheol Chang, Seoyon Yang

Specialty type: Orthopedics

Provenance and peer review:
Unsolicited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): 0
Grade C (Good): C

Grade D (Fair): 0

Grade E (Poor): 0

P-Reviewer: Bhatjiwale M, India
A-Editor: Lin FY, China

Received: September 29, 2021
Peer-review started: September 29,
2021

First decision: April 7, 2022
Revised: April 26, 2022

Accepted: June 16, 2022

Article in press: June 16, 2022
Published online: August 6, 2022

Jaishideng®

WJCC | https://www.wjgnet.com

Min Cheol Chang, Department of Physical Medicine and Rehabilitation, College of Medicine,
Yeungnam University, Taegu 42415, South Korea

Seoyon Yang, Department of Rehabilitation Medicine, School of Medicine, Ewha Woman's
University Seoul Hospital, Seoul 07804, South Korea

Corresponding author: Seoyon Yang, MD, PhD, Assistant Professor, Department of
Rehabilitation Medicine, School of Medicine, Ewha Woman's University Seoul Hospital, 260
Gonghang-daero, Gangseo-gu, Seoul 07804, South Korea. mssyang@ewha.ac.kr

Abstract

BACKGROUND

Cervical facet joint pain (CFP) is one of the most common causes of neck pain and
headache. Persistent CFP deteriorates the quality of life of patients and reduces
their productivity at work.

AIM
To investigate the effectiveness of pulsed radiofrequency (PRF) stimulation of
cervical medial branches in patients with chronic CFP.

METHODS

We retrospectively included 21 consecutive patients (age = 50.9 + 15.3 years, range
26-79 years; male: female = 8:13; pain duration = 7.7 £ 5.0 mo) with chronic CFP,
defined as > 4 on the numeric rating scale (NRS). We performed PRF stimulation
on the cervical medial branches. The outcomes of the PRF procedure were
evaluated by comparing the NRS scores for CFP before treatment and 1 and 3 mo
after treatment. Successful pain relief was defined as a = 50% reduction in the NRS
score at 3 mo when compared with the pretreatment NRS score.

RESULTS

No patient had immediate or late adverse effects following PRF. The average NRS
score for CFP decreased from 5.3 + 1.1 at pre-treatment to 2.4 + 0.6 at the 1 mo
follow-up, and 3.1 £ 1.1 at the 3 mo follow-up. Compared to the NRS scores before
PRF stimulation, those at 1 and 3 mo after PRF stimulation had significantly
decreased. Eleven of the 21 patients (52.4%) reported successful pain relief 3 mo
after the PRF procedure. PRF stimulation on cervical medial branches may be a
useful therapeutic option to control chronic CFP.
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CONCLUSION
PRF stimulation of the cervical medial branches may be used as an alternative treatment method in
patients with CFP. PRF can effectively alleviate CFP, and is safe to perform.

Key Words: Pulsed radiofrequency treatment; Zygapophyseal joint; Chronic pain; Pain; Neck pain; Pain
management

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This is a retrospective study to investigate the effectiveness of pulsed radiofrequency (PRF)
stimulation of cervical medial branches in patients with chronic cervical facet pain (CFP). Eleven of the 21
patients (52.4%) reported successful pain relief 3 mo after the PRF procedure. Compared to the numeric
rating scale scores for CFP before PRF stimulation, those at 1 and 3 mo after PRF stimulation had
significantly decreased after 1-month and 3-month follow-up. PRF stimulation on cervical medial
branches may be a useful therapeutic option to control chronic CFP.

Citation: Chang MC, Yang S. Effectiveness of pulsed radiofrequency on the medial cervical branches for cervical
facet joint pain. World J Clin Cases 2022; 10(22): 7720-7727

URL: https://www.wjgnet.com/2307-8960/full/v10/i22/7720.htm
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INTRODUCTION

Cervical facet joint pain (CFP) is one of the most common causes of neck pain and headachel[1,2].
Clinicians frequently encounter patients with CFP, the prevalence of which ranges from 36% to 55%][1].
If CFP persists and progresses to chronic pain, its management becomes difficult[3]. Persistent CFP
deteriorates the quality of life of patients and reduces their productivity at work[4]. Furthermore, it can
cause affective disorders, such as depression and anxiety, and sleep disturbance[5]. Therefore, clinicians
should actively control CFP.

Several treatments, such as facet joint injection of corticosteroids, oral medication, and physical
therapy, have been used to control CFP[6-8]. However, despite these treatments, many patients
complain of persistent CFP. Conventional radiofrequency (CRF) stimulation of the cervical medial
branch has also been used to control CFP[9,10]. This involves continuous stimulation, which causes the
ablation of nerves and tissues by frictional heat from a catheter needle[6,7]. Due to this characteristic of
CRF, neuropathic pain following the ablation of nerves can occur, and electrical burns after the
procedure have been reported[10,11]. In contrast to CRF, pulsed radiofrequency (PRF) is a useful tool to
alleviate chronic pain. This uses a brief stimulation, followed by a long resting phase[12]. PRF exposes
the target nerves and tissues to an electric field, and rarely damages these structures[12]. Because of this
minimal tissue-destructive characteristic, PRF has been rapidly adopted in clinical practice for the
treatment of several types of pain, including neuralgia, joint pain, and myofascial pain[12-16]. Recently,
several studies have reported a positive effect of PRF on medial branches in the spine to manage facet
pain[17,18]. However, little is known about its effect on the cervical medial branch in the management
of CFP.

In the current study, we evaluated the effectiveness of PRF stimulation of cervical medial branches in
patients with chronic CFP.

MATERIALS AND METHODS
Study design

This study was conducted retrospectively. We consecutively recruited patients who received PRF
stimulation of the cervical medial branches under fluoroscopy in a pain clinic at a single university
hospital from January 2014 to December 2019. The inclusion criteria were as follows: (1) PRF stimulation
of cervical medial branches performed to control CFP; (2) Aged between 20 and 79 years; (3) 2 3 mo
history of axial cervical pain without radicular symptoms; (4) = 80% temporary pain relief following a
diagnostic cervical medial branch block with 0.5 mL of 1% lidocaine for each level prior to PRF
stimulation of cervical medical branches; (5) = 4 points on the Numeric Rating Scale (NRS, 0 = no pain,
10 = worst pain imaginable) prior to PRF stimulation of the cervical medial branches; and (6) No
procedure to treat CFP performed > 3 mo prior to the PRF stimulation. Each patient underwent cervical
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spine magnetic resonance imaging. We excluded patients who experienced cervical radicular pain due
to disc herniation or foraminal stenosis and neck pain due to cervical canal stenosis. We retrospectively
reviewed the medical records of 90 patients and included 21 patients (age = 50.9 + 15.3 years, range 26-
79 years; male: female = 8:13; pain duration = 7.7 + 5.0 mo) in the analysis. A putatively painful cervical
facet joint was selected on the basis of the distribution of pain and the location of tenderness[12]. All the
included patients agreed to undergo PRF stimulation of cervical medial branches prior to the procedure.
The Institutional Review Board of Yeungnam university hospital approved this study, and the need for
written informed consent was waived due to the retrospective design of the study.

Procedure

An aseptic technique was adopted for PRF stimulation of the cervical medial branches using a posterior
approach. For the procedure, patients were placed in a prone position, with the chest supported by a
pillow, and the head slightly bent. Under the guidance of C-arm fluoroscopy (Siemens), a 22-gauge
cannula (SMK Pole needle, 100 mm with a 10 mm active tip, Cotop International BV) was inserted in a
posterior to anterior direction, and its tip was placed around the cervical medial branches, just lateral to
the posteroanterior center of the C2-3 facet joint for the superficial medial branch of the third cervical
spinal dorsal ramus (third occipital nerve), waists of the articular pillars of C3-C6 for C3-6 medial
branches, and the apex of the superior articular process of C7 for the C7 medial branch (Figure 1). PRF
stimulation of the superficial medial branch of the third cervical spinal dorsal ramus was conducted to
control the C2-3 facet joint pain (third occipital nerve). For C3-4, C4-5, and C6-7 facet joint pain, the two
vertically adjacent spinal medial branches, the C3 (deep medial branch of the third cervical spinal dorsal
ramus) and C4, C4 and C5, and C6 and C7 medial branches were stimulated, respectively (Table 1)[19].
Once the needle tip was at the target site of the medial cervical branch, the needle was repositioned until
the patient reported pain or a pressure sensation similar to the pain they usually experienced at less
than 0.5 V to confirm the proximity to the medial cervical branch. An electrode was connected to the
cannula, and the thoracic medial branch was stimulated (G4 radiofrequency generator; Cosman Medical
Inc., Burlington, MA, United States). PRF treatment was administered at 5 Hz, with a 5-millisecond
pulsed width for 360 s at 45 V under the condition that the electrode tip temperature did not exceed 42
°C.

Outcome measures

Pain intensities were assessed using the NRS pain scores before and 1 and 3 mo after PRF treatment.
Successful pain relief was defined as = 50% reduction in the NRS score at 3 mo as compared with the
pretreatment NRS score. Changes in NRS scores were also calculated as the difference between the
pretreatment and 3 mo post treatment scores, to validate the degree of change in pain reduction [change
in NRS (%) = (pretreatment score - scores at 3 mo post treatment)/ pretreatment score x 100]. After 3
mo, the patient global perceived effect (GPE) was assessed using a 7-point Likert scale (Table 2)[20,21].
Patients reporting very good (score = 7) or good results (score = 6) were considered to be satisfied with
the procedure.

Statistical analysis

Statistical analysis was performed with SPSS, version 23.0 (IBM Corporation, Armonk, NY, United
States) for Windows (Microsoft Corporation, Redmond, WA, United States). The overall change in NRS
scores over time was evaluated using a repeated-measures one-factor analysis. Multiple comparison
results were obtained with Bonferroni correction. Statistical significance was set at P < 0.05.

RESULTS

None of the patients presented immediate or late adverse effects following the PRF procedure. The
average NRS score for CFP declined from 5.3 + 1.1 at pre-treatment to 2.4 + 0.6 at the 1 mo follow-up
and 3.1 + 1.1 at the 3 mo follow-up. The NRS scores significantly changed over time (P < 0.001; Figure 2).
Compared to the NRS scores before PRF stimulation, those at 1 and 3 mo after PRF stimulation were
significantly decreased (P < 0.001). Eleven of the 21 patients (52.4%) reported successful pain relief (=
50%) at 3 mo after PRF stimulation.

On the 7-point Likert scale, Good (score = 6) and fairly good results (score = 5) were observed in 11
(52.4%) and 5 patients (23.8%), respectively. However, no change in results (score = 4) was observed in 5
patients (23.8%). Accordingly, 11 patients (52.4%) were satisfied with the results 3 mo after the PRF
procedure. Very good (score =7), fairly bad (score = 3), bad (score = 2), and very bad (score = 1) scores
were not reported. These findings demonstrated that PRF stimulation was effective at alleviating CFP,
and more than half of patients who received the treatment were satisfied with the results of this
treatment.
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Table 1 The cervical medial branches on which pulsed radiofrequency was applied

Patient Stimulated level
1 Lt.C4,5,6

2 Rt. C4,5, 6

3 Rt. TON, C3, 4, 5
4 Both C3, 4,5

5 Rt. C3, 4

6 Rt. TON, C3, 4

7 Lt.C3,4,5

8 Rt. C3,4,5

9 Rt. TON, C3, 4,5
10 Lt.C3,4,5

6 Rt. TON, C3, 4

7 Lt.C3,4,5

8 Rt. C3,4,5

9 Rt. TON, C3, 4, 5
10 Lt.C3,4,5

1 Rt. TON, C3, 4, 5, 6
12 Lt. C5,6,7

TON: Third occipital nerve.

Table 2 Global perceived effect according to a Likert scale

Score % Change Description

7 275 improvement Very good

6 50-74 improvement Good

5 25-49 improvement Fairly good

4 0-24 improvement or worse Same as before

3 25-49 worse Fairly bad

2 50-74 worse Bad

1 275 worse Very bad
DISCUSSION

In the current study, we found that PRF simulation of the cervical medical branches could effectively
control chronic CFP. After undergoing PRF stimulation of the cervical medial branch, significant pain
relief was observed in patients with CFP, and approximately half of the patients reported successful
pain relief (= 50% pain reduction); this effect lasted for at least 3 mo. Furthermore, about half of the
patients reported successful pain relief and satisfaction with the results following PRF stimulation.

Facet joints are true synovial joints. It is assumed that the production of inflammatory cytokines and
matrix-degrading enzymes disturbs chondrocyte metabolism, leading to cartilage degradation, as in
other osteoarthritic joints[22]. Repetitive chemical and mechanical stress on cervical facet joints causes
inflammation and narrowing of the capsule, resulting in osteoarthritis and chronic CFP[23].
Additionally, facet joint injury can occur due to whiplash injury following a sudden acceleration-
deceleration force, which is a common cause of chronic CFP[19].

Medial branch nerves are very small nerve branches that carry pain signals from facet joints to the
brain. There are various treatment methods for CFP. Physical therapy, manipulation, mobilization, oral
medication, and cognitive behavioral therapy may all be applied, but their pain-reducing effect is
controversial[24]. Three types of interventions for the treatment of CFP include intraarticular facet
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Figure 1 Under fluoroscopic guidance, the catheters were inserted for pulsed radiofrequency stimulation of the Lt. C5, 6, and 7 medial
branches. The catheter tips were placed around the Lt. C5, 6, and 7 cervical medial branches. A: Posterior-anterior view; B: Lateral view.
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Figure 2 Changes in numeric rating scale score for cervical facet joint pain over the assessment period. The numeric rating scale scores
significantly reduced from 5.3 prior to treatment to 2.4 at 1 mo, and 3.1 at 3 mo after pulsed radiofrequency treatment. 2P < 0.05 indicate a significant result. NRS:
Numeric rating scale.
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injections, medial branch blocks (MBBs), and neurolysis of medial branch nerves using radiofrequency
[25]. The MBB is performed with corticosteroids and local anesthetics to reduce CFP. This may provide
pain relief by suppressing nociceptive discharges and blocking the axonal transport and sympathetic
reflex arc, thereby exerting anti-inflammatory effects[17]. However, local anesthetics can cause various
adverse effects, such as hypotension, dizziness, nausea, seizures, and cardiac arrest[26]. Moreover,
repeated corticosteroid injections can cause hyperglycemia, suppression of the hypothalamic-pituitary-
adrenal axis, and osteoporosis[27]. To avoid the side effects of local anesthetics and corticosteroids, PRF
stimulation was suggested as an alternative treatment method for CFP. No previous study has yet
directly compared the effect of PRF stimulation to the cervical medial branches with other treatment
methods for non-traumatic facet pain. Therefore, this study aimed to investigate whether PRF
stimulation was effective in the management of chronic CFP.

PRF stimulation is a minimally neuro-destructive treatment applied in clinical practice to treat pain
related to the facet joint, without inducing any significant complications[9]. The main advantages of PRF
stimulation are that the procedure is painless and does not induce thermal damage to the tissues. PRF
produces an electric field, which exerts a local or regional effect on immune cells, thus preventing
progression to chronic pain[28,29]. The nociceptive inputs may be reduced along the pain pathways,
and the electrical fields produced by PRF may alter the synaptic signal transmission[12]. Furthermore,
PRF stimulation is reported to decrease microglia activity in the spinal dorsal horn[28]. Because
microglia release several cytokines and chemokines that are associated with progression to chronic pain,
the down-regulation of microglia activity can control pain[28]. Additionally, PRF stimulation may cause
microscopic damage to unmyelinated C fibers that transfer the pain sensation[30].

The effect of PRF stimulation on the management of patients with CFP was documented in two
studies. Mikeladze et al[30] investigated the effect of PRF on patients with cervical or lumbar facet joint
pain. More than half of the patients (68 out of 114 patients) reported pain relief of 50% or more after PRF
stimulation at 42 °C for 120 s. Liliang ef al[31] enrolled patients with whiplash-related chronic CFP, and
showed that PRF stimulation of the cervical medial branches relieved pain and reduced medication
requirement. Our study included patients with only CFP, and the enrolled patients were not confined to
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those with a history of trauma. In line with these previous studies, the results of our study support the
fact that PRF stimulation is safe and might effectively relieve CFP. In our study, PRF simulation was
performed by a single physician with approximately 20 years of spinal intervention experience.
Therefore, the risk of operator bias is low. Five patients in our study showed no improvement in CFP
after PRF stimulation. This may be due to different underlying mechanisms involved in the deve-
lopment of chronic pain, which may be varied and complex[32]. Individualized treatment plans are
required for the appropriate management of CFP.

However, there are several limitations to this study. First, the sample size was small. Second, this
study lacked a placebo-controlled group. However, there are ethical considerations regarding the use of
placebo in a controlled trial with patients who suffer from moderate to severe pain. Third, this study
was conducted retrospectively. Fourth, the level of the origin of CFP was determined on the basis of
distribution of pain, potentially adding a subjective component to our study. Fifth, we did not measure
a beneficial effect on the quality of life. Further studies, including randomized controlled trials, are
needed to compensate for these limitations. Authors should discuss the results and how they can be
interpreted from the perspective of previous studies and of the working hypotheses. The findings and
their implications should be discussed in the broadest context possible. Future research directions may
also be highlighted.

CONCLUSION

In conclusion, we found that CFP was significantly reduced at 1 and 3 mo after PRF stimulation. The
rate of successful pain relief and patient satisfaction at 3 mo after PRF stimulation was found to be
52.4%. In the current study, we showed that PRF stimulation of the cervical medial branches may be
used as an alternative treatment method in patients with CFP. PRF may alleviate CFP effectively and is
safe to perform.

ARTICLE HIGHLIGHTS

Research background
Cervical facet joint pain (CFP) is one of the most common causes of neck pain and headache. Persistent
CFP deteriorates the quality of life of patients and reduces their productivity at work.

Research motivation
In order to investigate the effectiveness of pulsed radiofrequency (PRF) stimulation of cervical medial
branches in patients with chronic CFP.

Research objectives
The authors aim to investigate the effectiveness of PRF stimulation of cervical medial branches in
patients with chronic CFP.

Research methods

The authors retrospectively included 21 consecutive patients (age = 50.9 * 15.3 years, range 26-79 years;
male: female = 8:13; pain duration = 7.7 + 5.0 mo) with chronic CFP, defined as > 4 on the numeric rating
scale (NRS). The authors performed PRF stimulation on the cervical medial branches.

Research results

The outcomes of the PRF procedure were evaluated by comparing the NRS scores for CFP before
treatment and 1 and 3 mo after treatment. Successful pain relief was defined as a = 50% reduction in the
NRS score at 3 mo when compared with the pretreatment NRS score.

Research conclusions
PRF stimulation of the cervical medial branches may be used as an alternative treatment method in
patients with CFP. PRF can effectively alleviate CFP, and is safe to perform.

Research perspectives
PRF stimulation on cervical medial branches may be a useful therapeutic option to control chronic CFP.
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