
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2022 October 26; 10(30): 10823-11213

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I October 26, 2022 Volume 10 Issue 30

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 10 Number 30 October 26, 2022

REVIEW

New insights into the interplay between intestinal flora and bile acids in inflammatory bowel disease10823

Zheng L

Role of visfatin in obesity-induced insulin resistance10840

Abdalla MMI

MINIREVIEWS

Hyperthermic intraperitoneal chemotherapy and colorectal cancer: From physiology to surgery10852

Ammerata G, Filippo R, Laface C, Memeo R, Solaini L, Cavaliere D, Navarra G, Ranieri G, Currò G, Ammendola M

New-onset diabetes secondary to acute pancreatitis: An update10862

Yu XQ, Zhu Q

Ketosis-prone diabetes mellitus: A phenotype that hospitalists need to understand10867

Boike S, Mir M, Rauf I, Jama AB, Sunesara S, Mushtaq H, Khedr A, Nitesh J, Surani S, Khan SA

2022 Monkeypox outbreak: Why is it a public health emergency of international concern? What can we do 
to control it?

10873

Ren SY, Li J, Gao RD

ORIGINAL ARTICLE

Retrospective Cohort Study

Clinical characteristics and prognosis of non-small cell lung cancer patients with liver metastasis: A 
population-based study

10882

Wang JF, Lu HD, Wang Y, Zhang R, Li X, Wang S

Retrospective Study

Prevalence and risk factors for Candida esophagitis among human immunodeficiency virus-negative 
individuals

10896

Chen YH, Jao TM, Shiue YL, Feng IJ, Hsu PI

Prognostic impact of number of examined lymph nodes on survival of patients with appendiceal 
neuroendocrine tumors

10906

Du R, Xiao JW

Observational Study

Clinical and epidemiological features of ulcerative colitis patients in Sardinia, Italy: Results from a 
multicenter study

10921

Magrì S, Demurtas M, Onidi MF, Picchio M, Elisei W, Marzo M, Miculan F, Manca R, Dore MP, Quarta Colosso BM, Cicu 
A, Cugia L, Carta M, Binaghi L, Usai P, Lai M, Chicco F, Fantini MC, Armuzzi A, Mocci G



WJCC https://www.wjgnet.com II October 26, 2022 Volume 10 Issue 30

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 30 October 26, 2022

Clinical observation of laparoscopic cholecystectomy combined with endoscopic retrograde 
cholangiopancreatography or common bile duct lithotripsy

10931

Niu H, Liu F, Tian YB

Prospective Study

Patient reported outcome measures in anterior cruciate ligament rupture and reconstruction: The 
significance of outcome score prediction

10939

Al-Dadah O, Shepstone L, Donell ST

SYSTEMATIC REVIEWS

Body mass index and outcomes of patients with cardiogenic shock: A systematic review and meta-analysis10956

Tao WX, Qian GY, Li HD, Su F, Wang Z

META-ANALYSIS

Impact of being underweight on peri-operative and post-operative outcomes of total knee or hip 
arthroplasty: A meta-analysis

10967

Ma YP, Shen Q

Branched-chain amino acids supplementation has beneficial effects on the progression of liver cirrhosis: A 
meta-analysis

10984

Du JY, Shu L, Zhou YT, Zhang L

CASE REPORT

Wells’ syndrome possibly caused by hematologic malignancy, influenza vaccination or ibrutinib: A case 
report

10997

Šajn M, Luzar B, Zver S

Giant cutaneous squamous cell carcinoma of the popliteal fossa skin: A case report11004

Wang K, Li Z, Chao SW, Wu XW

Right time to detect urine iodine during papillary thyroid carcinoma diagnosis and treatment: A case 
report

11010

Zhang SC, Yan CJ, Li YF, Cui T, Shen MP, Zhang JX

Two novel mutations in the VPS33B gene in a Chinese patient with arthrogryposis, renal dysfunction and 
cholestasis syndrome 1: A case report

11016

Yang H, Lin SZ, Guan SH, Wang WQ, Li JY, Yang GD, Zhang SL

Effect of electroacupuncture for Pisa syndrome in Parkinson’s disease: A case report11023

Lu WJ, Fan JQ, Yan MY, Mukaeda K, Zhuang LX, Wang LL

Neonatal Cri du chat syndrome with atypical facial appearance: A case report11031

Bai MM, Li W, Meng L, Sang YF, Cui YJ, Feng HY, Zong ZT, Zhang HB

Complete colonic duplication presenting as hip fistula in an adult with pelvic malformation: A case report11037

Cai X, Bi JT, Zheng ZX, Liu YQ



WJCC https://www.wjgnet.com III October 26, 2022 Volume 10 Issue 30

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 30 October 26, 2022

Autoimmune encephalitis with posterior reversible encephalopathy syndrome: A case report11044

Dai SJ, Yu QJ, Zhu XY, Shang QZ, Qu JB, Ai QL

Hypophysitis induced by anti-programmed cell death protein 1 immunotherapy in non-small cell lung 
cancer: Three case reports

11049

Zheng Y, Zhu CY, Lin J, Chen WS, Wang YJ, Fu HY, Zhao Q

Different intraoperative decisions for undiagnosed paraganglioma: Two case reports11059

Kang D, Kim BE, Hong M, Kim J, Jeong S, Lee S

Hepatic steatosis with mass effect: A case report11066

Hu N, Su SJ, Li JY, Zhao H, Liu SF, Wang LS, Gong RZ, Li CT

Bone marrow metastatic neuroendocrine carcinoma with unknown primary site: A case report and review 
of the literature

11074

Shi XB, Deng WX, Jin FX

Child with adenylosuccinate lyase deficiency caused by a novel complex heterozygous mutation in the 
ADSL gene: A case report

11082

Wang XC, Wang T, Liu RH, Jiang Y, Chen DD, Wang XY, Kong QX

Recovery of brachial plexus injury after bronchopleural fistula closure surgery based on electrodiagnostic 
study: A case report and review of literature

11090

Go YI, Kim DS, Kim GW, Won YH, Park SH, Ko MH, Seo JH

Severe Klebsiella pneumoniae pneumonia complicated by acute intra-abdominal multiple arterial thrombosis 
and bacterial embolism: A case report

11101

Bao XL, Tang N, Wang YZ

Spontaneous bilateral femur neck fracture secondary to grand mal seizure: A case report11111

Senocak E

Favorable response after radiation therapy for intraductal papillary mucinous neoplasms manifesting as 
acute recurrent pancreatitis: A case report

11116

Harigai A, Kume K, Takahashi N, Omata S, Umezawa R, Jingu K, Masamune A

Acute respiratory distress syndrome following multiple wasp stings treated with extracorporeal 
membrane oxygenation: A case report

11122

Cai ZY, Xu BP, Zhang WH, Peng HW, Xu Q, Yu HB, Chu QG, Zhou SS

Morphological and electrophysiological changes of retina after different light damage in three patients: 
Three case reports

11128

Zhang X, Luo T, Mou YR, Jiang W, Wu Y, Liu H, Ren YM, Long P, Han F

Perirectal epidermoid cyst in a patient with sacrococcygeal scoliosis and anal sinus: A case report11139

Ji ZX, Yan S, Gao XC, Lin LF, Li Q, Yao Q, Wang D



WJCC https://www.wjgnet.com IX October 26, 2022 Volume 10 Issue 30

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 30 October 26, 2022

Synchronous gastric cancer complicated with chronic myeloid leukemia (multiple primary cancers): A case 
report

11146

Zhao YX, Yang Z, Ma LB, Dang JY, Wang HY

Giant struma ovarii with pseudo-Meigs’syndrome and raised cancer antigen-125 levels: A case report11155

Liu Y, Tang GY, Liu L, Sun HM, Zhu HY

Longest survival with primary intracranial malignant melanoma: A case report and literature review11162

Wong TF, Chen YS, Zhang XH, Hu WM, Zhang XS, Lv YC, Huang DC, Deng ML, Chen ZP

Spontaneous remission of hepatic myelopathy in a patient with alcoholic cirrhosis: A case report11172

Chang CY, Liu C, Duan FF, Zhai H, Song SS, Yang S

Cauda equina syndrome caused by the application of DuraSealTM in a microlaminectomy surgery: A case 

report

11178

Yeh KL, Wu SH, Fuh CS, Huang YH, Chen CS, Wu SS

Bioceramics utilization for the repair of internal resorption of the root: A case report11185

Riyahi AM

Fibrous hamartoma of infancy with bone destruction of the tibia: A case report11190

Qiao YJ, Yang WB, Chang YF, Zhang HQ, Yu XY, Zhou SH, Yang YY, Zhang LD

Accidental esophageal intubation via a large type C congenital tracheoesophageal fistula: A case report11198

Hwang SM, Kim MJ, Kim S, Kim S

Ventral hernia after high-intensity focused ultrasound ablation for uterine fibroids treatment: A case report11204

Park JW, Choi HY

LETTER TO THE EDITOR

C-Reactive protein role in assessing COVID-19 deceased geriatrics and survivors of severe and critical 
illness

11210

Nori W



WJCC https://www.wjgnet.com X October 26, 2022 Volume 10 Issue 30

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 30 October 26, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Rajeev Gurunath Redkar, FRCS, FRCS (Ed), FRCS (Gen 
Surg), MBBS, MCh, MS, Dean, Professor, Surgeon, Department of Pediatric Surgery, Lilavati Hospital and Research 
Centre, Mumbai 400050, Maharashtra, India. rajeev.redkar@gmail.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J 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: Ying-Yi Yuan; Production Department Director: Xu Guo; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

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

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/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.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja 
Hyeon Ku

https://www.wjgnet.com/bpg/gerinfo/208

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

October 26, 2022 https://www.wjgnet.com/bpg/GerInfo/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@wjgnet.com  https://www.wjgnet.com

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


WJCC https://www.wjgnet.com 11023 October 26, 2022 Volume 10 Issue 30

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2022 October 26; 10(30): 11023-11030

DOI: 10.12998/wjcc.v10.i30.11023 ISSN 2307-8960 (online)

CASE REPORT

Effect of electroacupuncture for Pisa syndrome in Parkinson’s 
disease: A case report

Wei-Jing Lu, Jing-Qi Fan, Ming-Yue Yan, Keiko Mukaeda, Li-Xing Zhuang, Li-Li Wang

Specialty type: Integrative and 
complementary medicine

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): D 
Grade E (Poor): 0

P-Reviewer: Adam CA, Romania; 
Shibata Y, Japan

Received: April 16, 2022 
Peer-review started: April 16, 2022 
First decision: August 4, 2022 
Revised: August 15, 2022 
Accepted: September 16, 2022 
Article in press: September 16, 2022 
Published online: October 26, 2022

Wei-Jing Lu, Jing-Qi Fan, Ming-Yue Yan, Clinical Medical College of Acupuncture Moxibustion 
and Rehabilitation, Guangzhou University of Chinese Medicine, Guangzhou 510006, 
Guangdong Province, China

Keiko Mukaeda, International College, Guangzhou University of Chinese Medicine, Guangzhou 
510006, Guangdong Province, China

Li-Xing Zhuang, Li-Li Wang, The Parkinson's Clinic, The First Affiliated Hospital of Guangzhou 
University of Chinese Medicine, Guangzhou 510405, Guangdong Province, China

Corresponding author: Li-Xing Zhuang, MD, Chief Doctor, The Parkinson's Clinic, The First 
Affiliated Hospital of Guangzhou University of Chinese Medicine, No. 16 Jichang Road, 
Baiyun District, Guangzhou 510405, Guangdong Province, China. zhuanglixing@163.com

Abstract
BACKGROUND 
Pisa syndrome (PS) refers to marked lateral flexion of the trunk with a Cobb angle 
greater than 10°, which is typically mobile and can be resolved by lying down. PS 
is one of the most common postural deformities secondary to Parkinson’s disease 
(PD) and can aggravate scoliosis in the advanced stages of PD.

CASE SUMMARY 
Here, we present the case of a 53-year-old woman who presented with lateral 
curvature for 6 mo. Full spine X-ray films in the correct position showed that the 
thoracolumbar spine was bent to the right without any rotation of the vertebrae. 
The patient was diagnosed with Pisa syndrome. After receiving a month’s 
treatment with electroacupuncture, the Cobb angle decreased from 18.14° to 
13.41°.

CONCLUSION 
This case demonstrates that electroacupuncture can effectively improve Pisa 
syndrome secondary to PD with few side effects and a low risk of recurrence. 
Additionally, early accurate diagnosis and timely intervention are meaningful for 
the prognosis of PS.

Key Words: Pisa syndrome; Scoliosis; Parkinson disease; Electroacupuncture; Postural 
deformities; Case report
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Core Tip: Pisa syndrome is common in Parkinson’s disease (PD) patients, can progress to scoliosis and 
may even be disabling. Currently, there is still a lack of effective treatments without side effects. We 
propose a new method, electroacupuncture, which may improve lateral curvature by relaxing the 
paraspinous muscles and modulating brain metabolism. This can ameliorate Pisa syndrome and delay the 
progression of PD by simultaneously treating the symptoms and disease. Thus, electroacupuncture may be 
an effective and beneficial treatment option for patients with Pisa syndrome.

Citation: Lu WJ, Fan JQ, Yan MY, Mukaeda K, Zhuang LX, Wang LL. Effect of electroacupuncture for Pisa 
syndrome in Parkinson’s disease: A case report. World J Clin Cases 2022; 10(30): 11023-11030
URL: https://www.wjgnet.com/2307-8960/full/v10/i30/11023.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i30.11023

INTRODUCTION
Parkinson’s disease (PD) is the second most common neurodegenerative disease and is characterized by 
resting tremor, bradykinesia, muscle rigidity and postural instability[1]. When PD is in the moderate or 
late stages, postural instability can progress to postural deformities which are a disabling complication 
in patients with PD. Approximately 33.33% of patients with PD experience postural deformities, 
including bell deformity, anterior cervical deformity, Pisa syndrome (PS) and scoliosis[2]. PS is one of 
the most common postural deformities and in the advanced stages of PD, it aggravates scoliosis[3]. The 
pathogenesis of PS is indeterminate, probably multifactorial and may be associated with central and 
peripheral pathogeneses[4]. As PS is reversible and its aggravation might decrease the quality of life of 
patients with PD, clinicians should recognize this condition and correct the curvature as early as 
possible.

Therapeutic measures for PS are limited because patients with PD generally have high muscle tension 
and low bone quality making conventional treatments for spinal deformity unsuitable for patients with 
PD[5]. However, electroacupuncture is also effective in the treatment of myotonia and spinal diseases.

Here, we report the case of a patient diagnosed with PS secondary to PD and treated with electroacu-
puncture who experienced a favorable result with no side effects. Her Cobb angle decreased from 18.14° 
to 13.41° after 1 mo, with other motor symptoms further improving.

CASE PRESENTATION
Chief complaints
A 53-year-old woman with a 4-year history of PD and lateral curvature for 6 mo presented to the 
acupuncture department in July 2021.

History of present illness
The patient was diagnosed with PD in January 2017. In January 2021, she experienced low back pain, 
stiff waist muscles and tremors. Stiffness tended to occur more frequently and seriously, and the spine 
could not remain upright and bent to the right. Her medication comprised of 125 mg of levodopa and 
benserazide tablets four times a day, pramipexole 0.375 mg once daily, piribedil 50 mg three times a 
day, amantadine 100 mg once a day and entacapone 100 mg four times per day.

History of past illness
The patient had a medical history of PD for 4 years and did not have diabetes, hypertension or other 
underlying diseases.

Personal and family history
The patient denied any family history of PD.

Physical examination
The patient's hands trembled and she walked slowly. The patient’s head and lower limbs shook 
involuntarily. The spine was bent to the right (Figure 1), but this bending was alleviated when the 
patient adopted the supine position. Her Unified Parkinson's Disease Rating Scale (UPDRS) score was 
43, UPDRS III (motor function) score was 19 and Hoehn Yahr stage was 2.5. The muscle on the right side 

https://www.wjgnet.com/2307-8960/full/v10/i30/11023.htm
https://dx.doi.org/10.12998/wjcc.v10.i30.11023
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Figure 1 Picture before treatment in erect position.

of her lower back was taut and rigid. The muscle tone of the right limb was slightly strengthened, and 
the tendon reflex of the limbs and Ashworth scale scores were 3.

Laboratory examinations
The patient’s laboratory examination results were unremarkable.

Imaging examinations
The erect position full-spine X-ray films showed that the thoracolumbar spine was bent to the right, the 
density of the vertebral body was decreased, the T10 vertebral body was suspicious of wedge-shaped 
changes and the full spine was degenerative. The Cobb angle at presentation was 18.14° (Figure 2A). 
Supine position full spine X-ray films showed that the T10 vertebral body was wedge shaped. In this 
position, the Cobb angle was 9.05° (Figure 2B).

FINAL DIAGNOSIS
Pisa syndrome secondary to PD.

TREATMENT
The patient underwent electroacupuncture on July 15, 2021. Along the center of the spine, 1.5-inch (0.30 
mm × 40 mm) acupuncture needles were used, punctured from the twelfth thoracic vertebra to the fifth 
lumbar vertebra (Dumai). The needle feeding angle was 15° and the needle feeding depth was 30 mm. 
Six needles were evenly spaced and the feeding position of each needle was connected to the tip of the 
needle. Sanjiao Shu (BL 22), Shen Shu (BL 23), Qihai Shu (BL 24), and Dachang Shu (BL 25) were 
targeted at the right-side straight-needle (Figure 3). After acupuncture, a g-6850 electroacupuncture 
therapeutic instrument was used to connect the lumbar acupoints. A density wave was used and the 
current intensity was based on the patient's tolerance. The needle was maintained for 30 minutes and 
the treatment was performed three times per week for 4 wk.

OUTCOME AND FOLLOW-UP
After 4 wk of treatment, the problems with leaning forward and bending to the right -side during 
walking significantly improved (Figure 4). Walking was more flexible than before and the patient 
experienced no special discomfort. Radiography of the whole spine revealed that the amplitude of 
lumbar scoliosis was lower than that in the anterior position. Her Cobb angle had decreased to 13.41° 
(Figure 5) and the UPDRS-Ⅲ (motor function) score was 9 points. After 1 mo of follow-up, no 
aggravation of scoliosis was observed.
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Figure 2 Patient's pretherapy full spine X-ray examination. A: Erect position full spine X-ray; B: Supine position full spine X-ray.

Figure 3 Picture during electroacupuncture treatment.

DISCUSSION
PS refers to a marked lateral flexion of the trunk with a Cobb angle greater than 10°[5]. Patients are 
typically mobile and their condition can be resolved by lying down[5]. At presentation, the patient’s 
Cobb angle was 18.14° which decreased in the supine position. Radiography of the entire spine did not 
show any rotation of the vertebrae which confirmed the diagnosis of PS. PS may be a precursor to the 
development of scoliosis in PD[6]; thus, it is necessary to distinguish between PS and scoliosis. Scoliosis 
is defined as a lateral curve of the spine with a Cobb angle of ≥ 10° in the coronal plane, usually 
combined with rotation of the vertebrae[7]. A previous study showed that scoliosis and Pisa syndrome 
were not the same, as PS is not always structural and may be caused by intrinsic muscle and soft tissue 
changes while scoliosis usually involves rotation and collapse of the vertebrae[6].

The mechanisms of PS are likely multifactorial and may be associated with dopamine, basal ganglia, 
sensorimotor dysfunction, body schema, perception and cognition, and trunk muscles[3]. Studies have 
shown that PS is correlated with the initiation or change in the dose of dopamine agonists in patients 
with PD[8,9]. According to movement disorders, central hypotheses play a key role in the pathogenesis 
of PS, particularly asymmetry in basal ganglia output and altered sensorimotor integration[4]. Tinazzi et 
al[10] found two different EMG patterns in the trunk muscles of parkinsonian patients under both static 
and dynamic conditions. The first pattern was characterized by hyperactivity of the lumbar paraspinal 
muscles contralateral to the leaning side, and the second pattern was thoracic paraspinal hyperactivity, 
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Figure 4 Picture after treatment in erect position.

Figure 5 Patient's post-treatment full spine X-ray examination.

which was contralateral in all the patients. Both patterns indicated that there were bilateral spinal 
muscle imbalances[10].

There are no specific guidelines for the treatment of patients with PS; therefore, some challenges 
remain. One study recommended that Parkinson’s drug revision and adjustment should be considered 
as the first-line intervention. Second-line interventions may include pharmacological, non-pharmaco-
logical and surgical strategies[3]. PS has been associated with the initiation and dose changes of anti-
Parkinsonian medication[8]; thus, adjusting the administration of medication may be effective. 
However, there is uncertainty regarding the adjustment of anti-parkinsonian medication, as levodopa 
may not only reduce Pisa symptoms[11] but can also possibly induce dyskinesias[12]. Current studies 
have suggested that botulinum toxin injections are effective in small cohorts as a pharmacological 
treatment for PS[13,14]; however, the effectiveness of botulinum toxin injections for PS is inconsistent 
between patients and lacks large and multicenter randomized clinical evidence[3,15]. Bartolo et al[16] 
observed improvements in axial posture and trunk mobility through a 4-wk rehabilitation program; 
however, trials of this treatment have only been performed in small cohorts and data on the long-term 
effects are inconsistent[3]. Surgical treatment is the last choice for PS. Currently, effective surgeries 
include deep brain stimulation (DBS) and spinal realignment surgery[3]. Only a few studies have 
addressed the effects of DBS on posture because dystonia is the underlying mechanism, but PS is not 
always related to dystonia; therefore, no definitive studies have yet proven that DBS is efficient for PS
[17]. When a PS patient suffers from severe impairment in daily life, surgical intervention can be 
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considered[18]. However, spine surgery should accept the possibility of high rates of complications and 
reoperations due to muscle dystonia and poor bone quality[19]. In terms of cost, surgical treatment 
requires a large monetary investment of thousands of dollars which may cause enormous economic 
burden on patients. In this case, the patient was advised to undergo DBS surgery but refused because of 
the cost and concerns regarding surgical risks. Therefore, the patient was advised to undergo 
acupuncture.

No report of acupuncture treatment for PS has yet been published; however, some studies have 
suggested that acupuncture may be helpful in the management of scoliosis. Liu reported a case treated 
with acupuncture that achieved a 10° reduction in the Cobb angle[20]. Weiss et al[21] found that 
acupuncture could influence the deformity of patients with scoliosis by no more than 35 degrees. Both 
chose the Backshu acupoints to condition the zang-fu and relax the spinal muscles, similar to our study. 
Additionally, researchers found that acupuncture may reduce neurodegeneration in dopaminergic 
neurons and regulate the balance of the dopaminergic circuit to delay the progression of PD[22]. As the 
mechanisms of PS are strongly associated with dopaminergic neural circuits[8], acupuncture may 
promote the lateral curvature of PS. In addition, acupuncture may ameliorate back pain and tightness 
by relaxing the paraspinous muscles[23], thus reducing bending. Previous studies have shown that α-
synuclein plays critical roles in PD pathogenesis[24]. Researchers have investigated the effect of 
electroacupuncture on abnormal neurochemical changes and motor symptoms in a mouse neurodegen-
erative disease model and concluded that electroacupuncture can enhance both anti-inflammatory and 
antioxidant activities, regulate neuronal autophagy, suppress aberrant glial activation in the diseased 
sites of the brain and possesses the ability to ameliorate motor abnormalities[1,25]. Based on the results 
of previous studies[20,21,25], we chose electroacupuncture aimed at the Backshu and Dumai acupoints 
on the back. The patient received a 4-wk treatment, reducing the Cobb angle by nearly 5°, which cost 
less than 200 dollars and induced no discomfort. After treatment, her back pain and tightness decreased, 
and her body movements became more flexible and gradually returned to a normal rhythm. During 
treatment, there were no adverse events, such as needle fainting and stagnation.

In this case, electroacupuncture improved the lateral curvature by relaxing the paraspinous muscles 
and balancing the dopaminergic circuit, thus preventing the curvature from developing into scoliosis 
which may cause disability or being bed-bound. The most important advantage of electroacupuncture is 
that it not only improves the lateral curvature but also delays the progression of PD[22]. Simultan-
eously, the cost of electroacupuncture is low and the manipulation is simple, reducing the economic 
burden on patients. The curvature was well maintained when she visited our clinic for postoperative 
review 1 mo after the end of treatment.

CONCLUSION
In conclusion, Pisa syndrome is common in patients with PD, can progress to scoliosis and can even be 
disabling. Currently, there is a lack of effective treatments without side effects. We propose a new 
method, electroacupuncture, which may improve lateral curvature by relaxing the paraspinous muscles 
and modulating brain metabolism. This can ameliorate PS and delay the progression of PD by simultan-
eously treating the symptoms and disease. Therefore, electroacupuncture may be an effective and 
beneficial treatment option for patients with PS.
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