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Background: Satoyoshi syndrome (also known as Komuragaeri disease ) is a rare

disorder of unknown etiology, with progressive muscle spasms, whole-body hair

loss, and diarrhea as its main symptoms, particularly progressive skeletal muscle

spasms and pain. Because of the lack of a clear etiology and pathogenesis of

Satoyoshi syndrome, Western medicine lacks established effective therapies, and

the long-term prognosis of the treatment of this disease is poor, unable to

improve multiple symptoms simultaneously and prevent the recurrence of the

disease. In recent years, acupuncture has been increasingly explored as a

complementary treatment for autoimmune diseases. It is believed to exert its

effects by modulating the neuroendocrine-immune network, enhancing

immune cell function, and restoring homeostatic pathways. These mechanisms

enable acupuncture to provide immune modulation, ultimately achieving a

holistic and bidirectional regulatory effect.

Case description: We report the case of a 54-year-old male police officer who

had Satoyoshi syndrome for more than five years. After six months of

acupuncture treatment, the patient’s chronic diarrhea completely disappeared,

and the occasional painful muscle cramps and insomnia significantly improved.

After six months of follow-up, the patient’s condition was stable.

Conclusion: In this study, we believe that acupuncture therapy is of great

significance for the improvement of diarrhea, immediate and long-term

analgesia, and stabilization of the Satoyoshi syndrome.
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1 Background

Satoyoshi syndrome (Ss), also known as Komuragaeri disease,

represents a rare autoimmune disorder first reported in 1967 by

Eijiro Satoyoshi and Kaneo Yamada. It is characterized by

progressive, intermittent myalgia with distinctive multisystem

manifestations (1, 2). The initial case report detailed a complex

clinical presentation involving concurrent neurological

impairments (3), endocrine dysfunction (4), skeletal abnormalities

(5),and gastrointestinal disturbances (1).One study suggests that

seventy-seven patients with Satoyoshi syndrome were identified

between 1967 and 2021. The incidence is low, most commonly in

young women (6), the onset is usually younger than 20 years of age,

and recovery is poor (7). There is no gold standard for the diagnosis

of Satoyoshi syndrome, which commonly presents as painful

muscle cramps, hair loss throughout the body, chronic diarrhea

(6), amenorrhea, and skeletal deformities in women (5, 8).

According to the available literature, current treatment methods

mainly include corticosteroids (9), immunosuppressants (10),

muscle relaxants (11), and anticonvulsants (9). However, the

effects of these drugs are limited and can only improve the

symptoms of patients with shortcomings, such as dependence and

adverse drug reactions (12, 13). Therefore, there is an urgent need

for safe, effective, and convenient nondrug therapies to

improve treatment.

Acupuncture has been used for thousands of years, spreading to

Europe and the United States from the 16th to 19th centuries (14).

In recent years, its clinical application in managing autoimmune

diseases remains in the exploratory phase (15). Existing studies

suggest that acupuncture, as a complementary means of

conventional treatment, is gradually being regarded as a

complementary and alternative treatment option for autoimmune

diseases, which can be characterized as a holistic and bi-directional

regulation by activating the human body’s immune cells, thereby

stimulating the body’s intrinsic regulatory system (16).

While some studies have reported positive outcomes, the

evidence remains limited. The mechanisms of action and

therapeutic value are still debated in the academic community,

and no clear or unified conclusion has yet been reached. Modern

scientific research suggests that acupuncture primarily maintains

human homeostasis by regulating the neuroendocrine-immune

network (17–19). Furthermore, in terms of immune regulation,

some studies hypothesize that acupuncture may exert an immune-

modulating effect by enhancing the functions of NK and CD8+ T

cells, as well as restoring the balance of Th1/Th2, Th17/Treg, and

M1/M2 pathways (17). Evidence shows that acupuncture has effects

in the treatment of multiple sclerosis (MS) (20), rheumatoid

arthritis (RA) (21), and other immune diseases (22, 23) however,

no studies have been conducted on the treatment of this disease

using traditional Chinese medicine. Here, we report a case of

Satoyoshi syndrome in which acupuncture improved painful

muscle spasms, chronic diarrhea, and other symptoms.
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2 Case presentation

A 54-year-old male police officer from China has been

diagnosed with Satoyoshi syndrome for more than five years, and

in early June 2023, the patient was admitted to the hospital due to a

paroxysmal muscle spasm. The exact cause of Satoyoshi syndrome

is unknown, but it is believed to have an autoimmune component.

Occupational exposure analysis indicated that the patient was

chronically high-stress (working an average of 60 hours/week and

frequent night shifts for 12 years), which may contribute to immune

dysregulation. The patient denied smoking or recreational drug use,

but reported moderate alcohol consumption (20 g/day) prior to

diagnosis and stopped drinking alcohol after diagnosis in 2018. It is

hypothesized that Satoyoshi syndrome has an autoimmune origin,

but its exact etiology remains unclear. In this case, occupational

stress and circadian rhythm disruption have been suggested as

potential moderators of neuroimmune axis dysfunction.

In this case, the patient presented with progressive limb muscle

spasms, hair loss and chronic diarrhea, consistent with the core

features of Satoyoshi syndrome. He was also differentiated from other

diseases: Neurogenic muscle weakness syndrome was excluded

because the patient tested negative for relevant muscle weakness-

specific antibodies (anti-acetylcholine receptor antibody, anti-

muscle-specific kinase antibody) were negative; autoimmune

encephalitis was negative for oligoclonal bands in cerebrospinal

fluid, and negative for anti-NMDAR and LGI1 antibodies;

endocrine metabolic disorders were normal for thyroid function,

cortisol, growth hormone and bone metabolism markers; hereditary

myopathies were ruled out by whole-exome Genetic myopathies

could be excluded by whole exome sequencing; tumor-associated

myasthenia gravis was negative on whole body PET-CT and serum

anti-Hu/Yo antibody screening.Combined with the significant

reduction in the frequency of muscle spasms (symptoms initially

suspected to be related to myasthenia gravis but later diagnosed as

part of Satoyoshi syndrome) in response to oral immunosuppression,

along with the secondary features of Satoyoshi syndrome such as

reduced bone mineral density at follow - up, the diagnosis of

Satoyoshi syndrome was confirmed.Treatment focuses on

managing symptoms and may include medications to reduce

muscle spasms and address other specific symptoms.

The patient’s symptoms began 12 years ago, with unexplained

back spasms and pain that lasted approximately 10–20 minutes

before disappearance. Since then, the symptoms have repeated

several times a month or even several times a day. The patient

recalled that since 2019, both upper limbs and lower legs began to

have spasms, pain, and stiffness at the same time, which occurred

more than 30 times a day, each time lasting approximately 10

minutes to relieve, and the nature of the pain was worse than before.

It is worth noting that the patient gradually experienced hair loss in

several locations, including the eyebrows, eyelashes, and hair, as

shown in Figure 1. In addition, the patient’s face loses its usual

luster, and the skin darkens. Since the onset of and repeated
frontiersin.org
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diarrhea,(characterized by loose, soft, and shapeless stool occurring

4–6 times a day), there was no significant change in weight.

Dysphagia, dyspnea, chest tightness, palpitations, and other

symptoms were absent.

At admission, physical examination: the patient’s vital signs

were normal (T 36.2°C, P 60 beats/min, R 18 breaths/min, BP 120/

78 mmHg), and cardiopulmonary examination showed no

abnormality. Skin examination showed that the face had lost its

luster, hair in the eyebrows had fallen out, and the hair quality was

sparse and soft. A neurological examination revealed that the

patient was conscious and fluent in speech. Abdominal wall

reflexes were present. The proximal and distal muscle strength of

both upper limbs was grade V,suggesting that the patient did not

have significant myasthenia gravis or motor neuron injury. The

proximal and distal muscle strength of both lower limbs was also

grade V. The biceps, triceps, and membrane reflexes of both upper

limbs were symmetrical (+). The knee and Achilles tendon reflexes

of both lower limbs were symmetrical (+), suggesting an intact

spinal reflex arc. No other abnormalities were found during the

clinical examination.

Routine blood results showed eosinophilia, which is common in

autoimmune diseases and allergic reactions. potassium (3.45 mmol/L)

and hemoglobin A1c levels were normal.

Immunohistochemical results revealed a flow cytometry of CD20

(a few positive lymphocytes) and CD3 (some positive lymphocytes),

suggesting an immune response with synergistic involvement of B-T

cells (8). Serum immunofixation electrophoresis showed increased

monoclonal immunoglobulin IgG, suggesting clonal proliferation of

plasma cells (9). klight chain, and b2 microglobulin 2.02 (mg/L),

whose elevation reflects lymphocyte activation or inflammatory state

and correlates with autoimmune disease activity. M (7.9%) and light

chain proteins in hematuria were normal,exclude plasma cell
Frontiers in Endocrinology 03
malignancies such as multiple myeloma and support the

nonmalignant immunodysregulatory nature of Satoyoshi’s

syndrome. Antibrain tissue, antiglutamate decarboxylase, and

antinuclear antibodies were not detected.

Whole-body bone imaging showed a concentration of

radioactivity in the upper and lower mandibles and the left

sacroiliac joint, and the radioactivity in the left upper bone was

reduced, It may reflect abnormal bone metabolism or localized

inflammation, which correlates with skeletal malformations (e.g.,

premature epiphyseal closure) reported in the literature for

Satoyoshi syndrome (24).

Neuroimaging indicated prolonged latency of the bilateral tibial

nerve H-reflex,suggesting decreased excitability of spinal alpha motor

neurons (25). Neuromuscular electrogram (EMG) suggested that

there was strong electrical activity in the left tibialis anterior. For

details, see Figures 2A, B. The muscle biopsy Pathological

examination of the biopsy tissues revealed mild myogenic lesions,

mild neurogenic atrophy, myofibrillar destruction, and a slight

increase in mitochondria. In addition, bone marrow biopsy results

suggested eosinophilic infiltration.

During hospitalization, the patient was treated with intravenous

injections of rituximab (100 mg), carbamazepine (0.2 g, twice daily,

and baclofen (10 mg, twice daily) (2, 4, 26, 27). Eleven days after

hospitalization, the pain and spasmodic symptoms were relieved

and the frequency of attacks was reduced. After discharge, the

patient changed to oxamazepine (0.3 g, twice daily owing to self-

reported memory loss. The patient continued to take baclofen (10

mg twice daily) to alleviate the painful cramps. One week prior to

the patient visiting a Traditional Chinese Medicine (TCM) Clinic

on July 4, 2023, The patient experienced severe pain and severe

contraction of the lower extremities, accompanied by insomnia,

diarrhea, elevated blood pressure, and other symptoms. Despite
FIGURE 1

Patient’s eyebrow and hair loss diagram.
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having stopped drinking alcohol in 2018, the patient had recently

relapsed. Given the patient’s pre-existing Satoyoshi syndrome, the

frequent alcohol consumption likely exacerbated these symptoms.

Alcohol can interfere with muscle function, irritate the

gastrointestinal tract, and affect blood pressure, which may have

contributed to the observed exacerbation of his condition.

After the patient’s first visit to the clinic, an experienced

acupuncturist performed a detailed TCM diagnosis and found

that the patient had a dull complexion and loss of facial eyebrows.

The patient self-reported muscle aches and pain in his limbs,

especially after exertion and in rainy weather, accompanied by a

feeling of muscle stiffness. His diet was fine, but she had loose stools

4-6 times a day. Her tongue was pale and fat, with teeth marks on

the sides, white and greasy moss, and moist and slow pulse. After

our detailed traditional Chinese medicine(TCM) dialectical

diagnosis, we found that this disease belongs to the syndrome of

“myobi” described in the ancient TCM book “Huangdi Neijing”.At

the same time, the acupuncturist made a treatment plan for the

patient and instructed the patient to undergo acupuncture twice a

week for three months. Oxamazepine and baclofen were continued

to stabilize the patient during the treatment period. In acupuncture
Frontiers in Endocrinology 04
treatment, the procedure was performed by a licensed acupuncturist

with at least 5 years of professional qualification. The acupuncturist

determined the acupoints in strict accordance with the National

Standard for Acupoint Positioning.

Disposable sterile stainless- steel acupuncture needles of the Hanyi

brand (specification: 0.35 mm×40 mm) were used. These acupoints

included Baihui (GV20), Fengchi (GB20), Fengfu (GV16), Dazhui

(GV14), Geshu (BL17), Jinsuo (GV8), Mingmen (GV4), Shenshu

(BL23), Weizhong (BL40), Chengshan (BL57), and Kunlun (BL60),

specific acupoints are shown in Figures 3A, B.

The patient was placed in the prone position. The acupuncturist

used a standardized technique of “twisting flat tonic and cathartic” to

insert the needles. Each time, the needles were left in place for 30

minutes, and the treatment was administered 2 times a week for a

total of 14 times. The entire treatment process was conducted in a

quiet environment with a constant temperature of (25 ± 2)°C. After

14 acupuncture treatments, the patient’s diarrhea, muscle pain, and

spasm episodes were significantly reduced, and sleep and mood

improved; however, the hair shed did not grow temporarily. The

patient was asked to discontinue baclofen and take oxcarbamazepine

(0.3 g, once daily at a reduced dose. The patient was advised to
FIGURE 2

(A) The latency of bilateral tibial nerve H reflex is prolonged. (B) Neuromuscular electrogram (EMG) suggested that there was strong electrical activity
in the left tibialis anterior.
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continue treatment once a week for three months to stabilize his

condition. In the week after the first acupuncture session, muscle

spasms only occurred twice, pain relief was no longer necessary to

rely on painkillers to alleviate the condition, and the frequency of

loose stools was reduced to 1-3 times a day. After three months of

continuous treatment, the chronic diarrhea had disappeared entirely,

with occasional painful muscle cramps; another strange phenomenon

is that the patient’s body weight also decreased by 5 kg. After six

months of follow-up, the patient’s condition stabilized, and no

adverse events were observed. The timelines of the interventions

and specific treatment effects are shown in Figure 4. Patients were

asked to review regularly. The results of a review in April 2024

indicated that there were no apparent abnormalities in routine blood,

urine, stool, liver, or kidney function. Neuromuscular electrogram

(EMG) suggested that the amplitude in both lower limbs was normal,

with reasonable repeatability and a normal incubation period. No

neurogenic or myogenic damage was observed in the patient’s

neuromuscular limbs. Neuroimaging showed that the bilateral tibial

nerve H reflex was normal.For details, see Figures 5A, B. M protein

(6.5%). The bone marrow cell morphology was not abnormal. Flow

cytometry analysis revealed the proportion of mature cells.
Frontiers in Endocrinology 05
3 Discussion

Acupuncture is an important component of traditional Chinese

medicine. In recent years, acupuncture has become increasingly

popular worldwide in recent years (28, 29). This case report is the

first to describe the use of acupuncture for the treatment of

Satoyoshi syndrome, with impressive results. The patient’s painful

muscle spasms were not well controlled by traditional analgesics

during previous treatment. However, our patient successfully

relieved the pain symptoms after the first acupuncture treatment.

Subsequently, we observed a significant reduction in the number of

episodes of muscle spasms, the disappearance of diarrhea, and the

improvement or disappearance of many symptoms, such as muscle

rigidity. During the follow-up period of 6 months, the patient’s

condition remained stable. There is no doubt that our study

preliminarily confirmed the immediate and long-term therapeutic

effect of acupuncture on this disease.

A previous review showed a significant association between

Satoyoshi syndrome and autoimmune factors (7). Immunological

tests have shown that patients are usually positive for serum

antinuclear antibodies (30, 31), anti-acetylcholine receptor
FIGURE 3

(A) Photos of patients undergoing acupuncture treatment. (B) Software generated 3D-body image showing the selected acupoints for treatment.
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antibodies (32), glutamate decarboxylase antibodies (33), and anti-

DNA antibodies (12). Other studies have shown a tendency towards

higher levels of immunoglobulin IgG (9), IgE (34), IgM (32), or

anti-olysin antibodies (35). IgG antibodies were detected in the

serum of patients; therefore, it is presumed that an immune

disorder is the leading cause of the disease. Histopathological

examination of the gastrointestinal tract has revealed

inflammatory lymphocyte infiltration (8), and histopathological

studies of scalp biopsy specimens have shown similar results (9).

The exact cause of Satoyoshi syndrome is unknown, although

autoimmune factors have been speculated to be the likely cause.

Recent studies have confirmed that neuromyography is an essential

tool for detecting the cause of muscle contractions (36). Our patient

was primarily affected by involuntary muscle contractions.

Therefore, we performed neuromyography to clarify the

electrophysiological characteristics of the disease. Evidence from

animal experiments and clinical trials shows that acupuncture as a

safe and effective nondrug therapy for the regulation of the immune

system has gradually been widely recognized, including allergic

diseases (37), autoimmune diseases (23), and immune deficiency

syndrome (38). For example, acupuncture at Zusanli can increase

the gene content of tissue repair growth factor and the gene

expression of anti-inflammatory cytokines and mobilize the

immune response mechanism to promote tissue healing in

rheumatoid arthritis (RA) (39). In addition, we found that

acupuncture could prevent suppurative organ damage by

inhibiting excessive inflammatory responses and resisting

oxidative stress, improving the immunosuppressive state of

patients with sepsis, and maintaining immune homeostasis (40).

Several other systems, including the nervous, gastrointestinal,

and skin systems, were involved, in addition to the immune system.

After the initial treatment, the severity of pain and the number of
Frontiers in Endocrinology 06
seizures were significantly reduced. Clinical studies have shown that

acupuncture is effective in relieving the pain associated with

multiple sclerosis (MS), reducing extremity spasticity, and

restoring mobility (20). We believe that the improvement in

neurological symptoms in these patients may be related to the

anti-inflammatory and analgesic effects of acupuncture.

Surprisingly, after six months of treatment, the patient’s

diarrhea completely disappeared. A recent study showed that

acupuncture can regulate the expression of AQP1, AQP3, AQP8,

and TJs, restoring water metabolism and intestinal permeability

balance in IBS-D to relieve diarrhea symptoms in rats (41). A

systematic review also showed that acupuncture therapy

significantly reduced the number of stools per week in patients

with IBS-D (42). More importantly, this is consistent with the

“holistic concept” of traditional Chinese medicine, in which

acupuncture can regulate the imbalance of the nervous,

gastrointestinal, and skin systems caused by the disease and

improve the overall symptoms of patients.

When treating this patient, we chose acupuncture points on

“Governor Vessel (GV)” and “Bladder Meridian of Foot-Taiyang

(BL)” and took “dispelling wind and dispelling evil, resolving

muscle and clearing collaterals” as the treatment principle.

Previous studies have shown that acupuncture at the Baihui,

Fengchi, and Dazhui points can be widely used for the treatment

of nervous system or immune diseases (21, 37, 43, 44). Multiple

studies have confirmed that acupuncture at the Weizhong,

Chengshan, and Kunlun points can reduce the pain threshold and

effectively relieve chronic pain in the lower limbs (45–47).

In this case, medication adjustments (especially oxcarbazepine

dose changes with baclofen discontinuation) and alcohol

consumption were the main confounders, which may have bi-

directionally interfered with the assessment of acupuncture
FIGURE 4

Flowchart of patient’s time to treatment.
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efficacy. In this case, wet weather (the patient reported worsening of

symptoms on rainy days) may have exacerbated the muscle pain;

alcohol may increase the release of inflammatory factors and

exacerbate muscle spasm.

However, owing to the lack of case reports and randomized

controlled trials on acupuncture in the treatment of Satoyoshi

syndrome, we cannot speculate on the specific mechanism of

action of acupuncture in the treatment of this disease. In the

future, we will pay close attention to hair growth in patients;

therefore, more clinical evidence or Long-term clinical efficacy

and safety of this treatment.
4 Conclusion

In conclusion, our case report demonstrates that acupuncture, as

a non-pharmacological treatment can significantly alleviate a wide

range of symptoms, including muscle spasms, chronic diarrhea, and

insomnia, while reducing the dosage of Western medications.

Notably, acupuncture not only mitigated adverse reactions to
Frontiers in Endocrinology 07
Western drugs but also compensated for their single-target effects.

For rare diseases like Satoyoshi syndrome, which affects the neuro -

digestive-immune system and lacks effective Western medical

treatments, acupuncture can modulate the neuroendocrine -

immune network. This modulation improves multi - system

symptoms and lessens patients’ dependence on medications such as

baclofen and oxcarbazepine. Therefore, clinicians should consider

incorporate acupuncture as an adjunctive therapy in the treatment of

rare diseases, refractory diseases, and diseases involving multiple

systems. For patients with chronic immune diseases who

experience adverse drug reactions, acupuncture not only optimizes

the safety of treatment but also exerts holistic regulatory effects,

thereby enhancing overall therapeutic outcomes.

Additionally, acupuncture can be explored as an adjunctive

intervention to a comprehensive treatment strategy for immune

system disorders, offering a complementary option to the current

standard regimen for Satoyoshi syndrome. This approach

may improve overall outcomes and prognosis for patients

with immune disorders. Finally, it is worth noting that we need

to carry out long-term follow-up monitoring of patients, extend
FIGURE 5

(A) H reflex of bilateral tibial nerve is normal. (B) Electromyography (EMG) showed that there was no abnormal discharge in the right extensor
digitorum communis and the left tibialis anterior, and no neurogenic or myogenic damage was found.
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the follow-up period, and regularly recommend patients to

undergo comprehensive examinations(e.g., neuromuscular

electromyography) and assessments. Through long-term follow-

up, observe the changes of disease symptoms, monitor disease

recurrence, and assess the long-term efficacy and safety of

acupuncture treatment. Data on patients’ functional status in

daily life, such as mobility and self-care ability, are collected to

reflect more comprehensively the long-term impact of acupuncture

treatment on patients’ quality of life.We believe that acupuncture

therapy is of great significance for immediate and long-term

analgesia and improvement of diarrhea and stability in patients

with Satoyoshi syndrome. However, further clinical evidence is

required to confirm the mechanism and efficacy of acupuncture.
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