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Progressive encephalomyelitis with rigidity and myoclonus (PERM), part of the spectrum of stiff-person syndrome (SPS), is a rare neurological disorder characterized by axial and limb rigidity, painful muscle spasms, hyperekplexia, brainstem signs, and autonomic dysfunction. Here, we present the case of a 44-year-old woman with a history of myasthenia gravis (MG) who had previously undergone a thymectomy. She presented with a 20-day history of startle-induced episodes of generalized rigidity and painful spasms affecting her face, trunk, and limbs. Her symptoms began gradually, initially with numbness and pain on the right side of her face, followed by sudden episodes of myoclonus and jerking, predominantly in axial muscles, triggered by auditory stimuli and light touch. Laboratory tests revealed positive serum and cerebrospinal fluid (CSF) antibodies, including glutamic acid decarboxylase (GAD65) antibodies (titer of 1:30), α1-subunit of the glycine receptor (GlyR) antibodies (titer of 1:10), acetylcholine receptor (AChR) antibodies (>20 nmol/L), and titin antibodies (18.6 U/mL). Extensive testing ruled out other autoantibodies and tumors, leading to a diagnosis of PERM. The patient was treated with intravenous methylprednisolone, oral clonazepam, and tacrolimus, which resulted in significant clinical improvement. A 2-year follow-up demonstrated sustained recovery, accompanied by a decrease in GAD65 antibody titers. In conclusion, PERM can occur in patients with MG, even after thymectomy. Given that most patients respond well to immunosuppressive therapies, timely diagnosis and intervention are crucial.
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Introduction

Stiff-person syndrome (SPS) is a neurological disorder characterized by fluctuating muscle rigidity and painful spasms, which can occur spontaneously or be triggered by various stimuli (1–3). The underlying immune mechanisms involve target proteins primarily expressed at inhibitory synapses. Six autoantigens have been identified, namely, glutamic acid decarboxylase (GAD65), the α1-subunit of the glycine receptor (GlyR), amphiphysin, gephyrin, dipeptidyl peptidase-like protein 6 (DPPX), and the γ-aminobutyric acid-A (GABA-A) receptor (GABAaR). In 1976, Whiteley et al. first reported two cases of encephalomyelitis characterized by muscular rigidity and stimulus-sensitive muscular spasms, distinguishing them from classic SPS (4). Progressive encephalomyelitis with rigidity and myoclonus (PERM) represents a more severe clinical spectrum of SPS, featuring hyperekplexia, myoclonus, and dysfunctions of the brainstem, pyramidal tracts, sensory system, and autonomic nervous system (5). Although PERM is primarily associated with GlyR antibodies, some patients also harbor anti-GAD antibodies or have a coexistence of GlyR and GAD antibodies. Herein, we present a case of PERM positive for both GlyR and GAD antibodies, occurring post-thymectomy in a patient with myasthenia gravis (MG).





Case description

A 44-year-old woman presented in December 2020 with a 20-day history of startle-induced episodes of generalized rigidity and painful spasms affecting her face, trunk, and limbs. Her symptoms began insidiously and progressed gradually. Initially, she experienced numbness and pain in the right side of her face, followed by sudden episodes of myoclonus and jerks, predominantly in axial muscles, triggered by auditory stimuli and light touch. Each paroxysmal episode lasted a few seconds, resolved spontaneously, and recurred dozens of times per day. Due to the frequency of these attacks, she was unable to walk independently. Her sleep was restless, and she preferred to keep her eyes closed due to diplopia. Additional symptoms included a weak voice, painful shoulder joints, and difficulty rolling over or combing her hair. Moreover, the patient experienced pronounced dry mouth and excessive sweating. No significant symptoms of urinary retention or constipation were reported. She had been hospitalized 8 months prior due to similar episodes, including numbness in the right side of her face, myoclonic jerks in her right face and limbs triggered by light touch, and leftward gaze deviation. At that time, her screening workup for infections [e.g., peripheral blood cell count, C-reactive protein, procalcitonin, erythrocyte sedimentation rate, cerebrospinal fluid (CSF) analysis, HIV, and venereal disease research laboratory testing), endocrine function (e.g., thyroid function tests), and metabolic parameters (e.g., blood glucose, lactic acid, uric acid) were all normal or negative. Autoantibodies associated with central nervous system demyelination [aquaporin-4 (AQP4), myelin oligodendrocyte glycoprotein (MOG), myelin basic protein (MBP)], encephalomyelitis/encephalitis (IgLON5, DPPX, DRD2, mGluR5, mGluR1, neurexin-3α, NMDA, AMPA1, AMPA2, LGI1, GABAb, CASPR2), and gangliosides (GM1, GM2, GM3, GM4, GD1a, GD1b, GD2, GD3, GQ1b, GT1a, GT1b, sulfatide) were not detected in either serum or CSF. Brain magnetic resonance imaging (MRI) performed in March 2020, including T1-weighted imaging (T1-WI), T2-weighted imaging (T2-WI), fluid-attenuated inversion recovery (FLAIR), contrast enhancement, and diffusion-weighted imaging (DWI), was normal. Symptoms had almost completely resolved with temporary corticosteroid treatment. The patient had a history of MG associated with thymoma, diagnosed 8 years ago. At the time of diagnosis, she presented with bilateral ptosis, diplopia, and generalized limb weakness, without evidence of bulbar palsy or respiratory distress. She underwent a thymectomy followed by chemotherapy and symptomatic treatment, leading to a gradual resolution of symptoms and eventual full recovery. Since then, she has been maintained on pyridostigmine bromide (60 mg/day). No family history of neurological diseases was reported.

On examination, she exhibited a painful facial expression and abnormal posture, with a crooked back due to back pain. She had a weak voice but no dysarthria. Gaze-evoked nystagmus was noted on lateral gaze, particularly rightward gaze. Paroxysmal limb rigidity was prominent, accompanied by a positive Babinski response. The patient exhibits significantly increased muscle tone in all four limbs and the trunk, accompanied by prominent pain. During episodes of myoclonus triggered by auditory or visual stimuli, the pain intensifies markedly, causing severe distress and a sense of impending doom. Tendon reflexes were normal, and finger-to-nose and heel-to-shin testing were unremarkable. The remainder of the neurological examination was unremarkable (Videos 1, 2).

Routine laboratory tests, including thyroid function, serum ammonia, lactic acid, creatine kinase, ceruloplasmin, and urine copper levels, were unremarkable. CD8-positive T-lymphocyte levels were elevated, while CD4-positive T lymphocytes were decreased. Repeated CSF white blood cell count, protein, glucose, and chloride levels were all within normal limits, with no evidence of infection. However, intrathecal synthesis of IgG was detected. Testing for acetylcholine receptor (AChR) antibodies and titin antibodies was strongly positive (>20.0 nmol/L and 18.6 U/mL, respectively). Tests for antithyroid peroxidase antibodies (32.9 IU/mL; normal: <60 IU/mL) and antithyroglobulin antibodies (<15 IU/mL; normal: <60 IU/mL) yielded negative results. Antineuronal antibodies (Hu, Yo, Ri, CV2, amphiphysin, Ma2/Ta) were negative. Repeated autoantibodies associated with central nervous system demyelination, encephalomyelitis/encephalitis, and gangliosides were not detected in either serum or CSF. Extensive tumor screening was performed, but no malignancies were found. Brain and spinal MRI (T1-WI, T2-WI, FLAIR, contrast enhancement, and DWI) showed no abnormalities. Moreover, imaging studies of the shoulder, thymus, chest, and abdomen, as well as electromyography (EMG), were all normal. Both anti-GAD65 (titer of 1:30) and anti-GlyR (titer of 1:10) antibodies were detected in both serum and CSF (Figure 1). No other autoantibodies associated with the SPS spectrum were identified. The patient was treated with intravenous immunoglobulin for 5 days (400 mg/kg/day) and intravenous methylprednisolone (1,000 mg/day) for 5 days followed by an oral prednisone taper, tacrolimus (3 mg/day), and clonazepam (7.5 mg/day). In the early post-discharge period, the patient’s increased muscle tone had not completely resolved. However, significant improvement was noted in diplopia and dizziness, and the patient’s mental state was positive, with a willingness to attempt walking. With the assistance of mobility aids and family support, the patient was able to walk slowly. As symptoms gradually improved, the patient’s gait became notably more stable. At the 9-month follow-up, the patient was observed to walk independently on flat ground with only the aid of a cane. At that time, serum GlyR antibodies were undetectable. However, serum and CSF anti-GAD65 antibodies (titer of 1:30) remained detectable. Over a 2-year follow-up period, she experienced no relapses and maintained a good recovery. Her gait had returned to near-normal. A repeat serum anti-GAD65 antibodies test showed a titer of 1:10. At the 4-year follow-up, serum anti-GAD65 antibodies had converted to negative. A timeline displaying relevant data on antibody titers and immunotherapy is shown in Figure 2. More information about antibody titers is displayed in Table 1.




Figure 1 | GAD65 (A, C) and GlyR (B, D) antibodies were assessed by immunofluorescence in both serum (A, B) and CSF (C, D) on admission (January 2021). CSF, cerebrospinal fluid.






Figure 2 | A timeline of events. +, positive; IVIG, intravenous immunoglobulin; CSF, cerebrospinal fluid.




Table 1 | Antibody titers at different time points.







Discussion

PERM shares similarities with SPS, including rigidity, stimulus-sensitive spasms, myoclonus, hyperekplexia, and autonomic dysfunction. However, PERM is distinguished by additional brainstem or other neurological deficits (4, 5). Generally, PERM is more severe and progressive than SPS. Most patients present in their fifth or sixth decade of life with a gradual onset and a relapsing-remitting course, exhibiting prominent brainstem dysfunction and dysautonomia alongside SPS symptoms. While most PERM patients have autoantibodies targeting GlyR, some may also exhibit coexisting GlyR and GAD antibodies (5–7). In our case, blood and CSF tests revealed the presence of anti-GAD65 antibodies (titer of 1:30) and anti-GlyR antibodies (titer of 1:10) with no other autoantibodies associated with the SPS spectrum detected. The final clinical classification was primarily based on the criteria proposed by Meinck and Thompson (2002) and Espay and Chen (2006), which define PERM as involving brainstem dysfunction in addition to the typical axial or limb rigidity seen in various forms of SPS (1, 8).

GlyRs belong to the superfamily of ligand-gated ion channels and are pentameric proteins consisting of two α and three β subunits (9). Activation of GlyRs by glycine leads to chloride ion influx into neurons, resulting in membrane hyperpolarization and reduced excitation. The detection of GlyR antibodies aids in diagnosing patients presenting symptoms such as ocular motor and other brainstem dysfunctions, hyperekplexia, stiffness, rigidity, myoclonus, and spasms. In this case, anti-GlyR antibodies were detected in both serum and CSF. During follow-up, we observed that with the recovery of symptoms, the titer of anti-GlyR antibodies in blood decreased until it was undetectable, while the CSF GlyR antibody detection was not performed as the patient declined to undergo a lumbar puncture. Anti-GlyR antibodies are commonly associated with SPS, and their detection in serum or CSF provides further immunological evidence supporting an SPS diagnosis.

GlyR antibodies target cell surface antigens, whereas GAD65 antibodies target intracellular antigens. The coexistence of both GlyR and GAD antibodies suggests that neuronal surface antibodies, potentially targeting different sites, may influence the clinical phenotype of GAD-associated diseases. Compared to patients with GAD65 antibodies alone, those with GlyR antibodies tended to have better outcomes (10). In general, patients with both GAD65 and GlyR antibodies demonstrate favorable prognoses. In our case, the patient remained relapse-free following successful treatment.

Interestingly, PERM developed in this patient following thymectomy for MG. MG is frequently associated with other autoimmune conditions, including autoimmune thyroid disease, autoimmune encephalitis, inflammatory myopathies, Sjögren’s syndrome, and systemic lupus erythematosus (11, 12). Recent reports have documented cases of MG coexisting with SPS or PERM (13–17). To date, two cases of PERM and MG with anti-GlyR/GAD and anti-AChR antibodies associated with thymoma have been reported (15, 18), whose clinical characteristics and outcomes are summarized in Table 2. Given the strong association between MG, PERM, and thymomas, this finding is not unexpected. In thymoma patients, dysfunctional self-reactive T cells released from the thymus may persist long-term in both the central and peripheral nervous systems, potentially triggering these autoimmune disorders (19, 20). While thymectomy is a treatment for MG, it may also act as a trigger for PERM by disrupting T-cell regulatory activity. The management of both MG and PERM shares similarities, requiring steroids and immunosuppressants. However, the precise relationship between thymoma, MG, and PERM warrants further investigation.


Table 2 | Clinical characteristics and outcomes of previously reported cases and the present case.



The coexistence of PERM and MG was observed as a combination of central and peripheral symptoms, including systemic myoclonus and spasms, tachycardia, ptosis, diplopia, slurred speech, dysphasia, and respiratory failure. Given the patient’s history of MG and thymoma, her presentation with myoclonus and spasms during admission prompted further evaluation, as myoclonus is uncommon in MG. Clinicians should be aware that autoimmune diseases can present with overlapping features. If a patient experiences unexpected changes in their condition, exhibits a poor response to initial treatment, or develops new symptoms, the possibility of concurrent autoimmune diseases should be considered. Additionally, the presence of one autoimmune disorder should prompt screening for others to facilitate early diagnosis and intervention.

In conclusion, we report a case of PERM following thymectomy in a middle-aged woman with MG. Autoimmune encephalitis and systemic autoimmune diseases can coexist due to thymoma-induced immune dysregulation, leading to the involvement of multiple antibodies. When unexplained symptoms arise in patients with a history of thymoma, clinicians should consider the possibility of multiple antibody involvement. Further research is needed to clarify the relationship between PERM and MG to develop more comprehensive management strategies.
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