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


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 electroacupuncture 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 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.

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, 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-pharmacological 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 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 neurodegenerative 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]. Simultaneously, 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 simultaneously treating the symptoms and disease. Therefore, electroacupuncture may be an effective and beneficial treatment option for patients with PS.
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Figure 1 Picture before treatment in erect position.
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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.
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Figure 3 Picture during electroacupuncture treatment.
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Figure 4 Picture after treatment in erect position.
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Figure 5 Patient's post-treatment full spine X-ray examination.
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