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Abstract
Stiff Person Syndrome (SPS) is an extremely rare neurological condition characterized by 
muscle stiffness and painful muscle spasms. The symptoms often progress slowly and can 
cause disability. Antibodies to glutamic acid decarboxylase (anti-GAD) have been reported in 
up to 80% of the classic type of SPS. Paraneoplastic syndrome comprises 5% of SPS cases. 
These patients present with different malignancies including lung, thymus, breast, colon, and 
lymph nodes. In this paper, we report a case of a 25-year-old Vietnamese female patient with 
SPS presenting with unusual clinical manifestations of sudden onset, rapidly progressive spi-
nal, abdominal, and lower limb rigidity accompanied by painful spasms, autonomic disorders, 
and severe, multiple bone fractures. Serologic tests detected high-titer anti-GAD, combined 
with anti-SOX1 antibodies, suggesting paraneoplastic SPS. Intravenous immunoglobulin has 
been employed as the main treatment therapy, and the patient has had a complete remission.
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Introduction

Stiff person syndrome (SPS) is considered one of the extremely rare diseases involving 
the neurologic system. It was first described in 1956 by Moersch and Woltman [1] in a study 
of 14 patients who presented with progressive rigidity of the back, abdominal, and thigh 
muscles associated with painful spasms. The spasms can be triggered by heightened sensi-
tivity to external stimuli [2]. SPS has been classified into three subtypes: classic SPS, para-
neoplastic SPS, and variants [3]. In the classic SPS, the affected muscles are those in the lower 
back, abdomen, and leg. The shoulder, neck, and hip muscles may also be affected. SPS has 
been reported to be associated with other immune diseases such as type 1 diabetes, thyroiditis, 
pernicious anemia, and vitiligo [1, 3, 4]. In SPS patients, several autoantibodies have been 
found in serum or cerebrospinal fluid (CSF), most commonly antibodies to glutamic acid 
decarboxylase (anti-GAD) and anti-amphiphysin antibodies [1, 5, 6].

SPS is a paraneoplastic syndrome in 5% of cases. Lung, thymus, breast, and colon malig-
nancies, and lymphoma have been implicated.

Anti-SOX1 is associated with small-cell lung cancer and is rarely accompanied by anti-GAD 
[7–12]. Diagnosis of SPS employs the Dalakas’ criteria of well-characterized clinical manifes-
tations, electromyography (EMG) findings, and positive serology for typical autoantibodies 
(Table 1). Treatment for SPS is a combination of symptomatic treatment and immunomodu-
latory therapy. Misdiagnosis or delayed treatment can cause significant disability or life-
threatening complications such as respiratory compromise and death in SPS patients. In this 
paper, we present a patient diagnosed with SPS who had both anti-GAD and anti-SOX1 anti-
bodies in whom intravenous immunoglobulin (IVIG) therapy elicited a complete response.

Case Presentation

A 25-year-old female patient with a previously unremarkable medical history presented 
with the sudden onset of severe vomiting, neck pain, and high fever. A few days later, she 
noted limb tremors lasting for 20–30 s occurring while she was awake. After the episodes, she 
felt tired and noted weakness and pain in her leg muscles sufficient to prevent her from being 
able to sit up unaided. There were many similar attacks during the day. Routine biochemistry 
and a full blood count were normal, as were sequential electroencephalograms. Magnetic 
resonance imaging (MRI) of the brain and cervical spine was normal. Her CSF results revealed 
white blood cells of 4/µL; protein of 0.2 g/L; and a negative Pandy’s test. CSF multiplex 
PCR for E. coli, H. influenzae, Listeria monocytogenes, Neisseria meningitidis, Streptococcus 
agalactiae, Streptococcus pneumoniae, Enterovirus, adenovirus, cytomegalovirus, mumps 

Table 1. Dalakas’ criteria of SPS present in our patient

Criteria Dalakas’ criteria of SPS Our patient

1 Rigidity in limbs and trunk muscles, prominent in thoracolumbar and abdominal  
muscles

Fulfilled

2 Continuous contraction of agonist and antagonist muscles (clinically and on EMG) Clinically
3 Spasms precipitated by stimuli: noise, tactile, emotion Fulfilled
4 Absence of other neurologic disease explaining symptoms Fulfilled
5 Presence of anti-GAD65/anti-amphiphysin antibodies in serum Anti-GAD65  

antibodies

EMG, electromyography; GAD, glutamic acid decarboxylase.
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virus, parvovirus B19, Epstein-Barr virus, herpes simplex virus 1, 2, human herpesvirus 6, 7, 
human parechovirus, and vesicular stomatitis virus) were negative. Serology tests for auto-
immune encephalitis and antinuclear antibodies, screened by ELISA, were negative. She was 
transferred to our hospital after 10 days of treatment with antibiotics, and supportive therapy 
failed to result in any improvement.

During admission, she continued to have multiple daily episodes of limb tremors which 
lasted a few seconds to 2 min and were accompanied by sweating, tachypnea, and tachycardia 
(120 beats/min). It was also noted that she was anxious and easily startled by sounds (please 
refer to the video).

Clinical examination revealed an alert individual with no cranial nerve palsies or limb 
paralysis. Assessment of the patient’s lower extremities, deep tendon reflexes, and Babinski 
sign was impossible due to her hypersensitivity to touch. Muscle tone was normal. Fever 
spikes in the vicinity of 38°C were recorded. Her white blood cell count was elevated up to 
15 g/L. Blood and urine cultures grew no organisms. The patient’s serum was screened for 
antinuclear antibodies using an indirect immunofluorescence assay (Hep-2 cells; Euroimmun 
Medizinische Labordiagnostika AG, Lübeck, Germany), anti-phospholipid antibodies (anti-
phospholipid, anti-beta2 glycoprotein I) using ELISA and lupus anticoagulant. Results were 
negative. Complement 3 was at 157.9 mg/dL (normal range [NR] 90–180); C4 was elevated 
at 81.6 mg/dL [NR 10–40 mg/dL]); ferritin was elevated at 328 μg/L (NR 13–150 for female); 
and erythrocyte sedimentation rate was slightly elevated at 80 mm/h (NR 0–29 mm/h) after 
2 h. The patient was diagnosed with suspected conversion disorder and treated symptom-
atically with diazepam, valproate, and mirtazapine. These medications reduced the startle 
responses and the shaking of her extremities; however, these signs did not resolve 
completely. The patient could sit up and walk. After that, she was discharged and referred 
to a psychologist.

Three weeks later, the patient returned with urinary retention and numbness on both 
sides of the buttocks radiating down the right leg. Urinary catheterization was performed 
with a Foley catheter. The spasms of the whole body and limbs had not improved. However, 
after the spasms, we found abdominal, thigh, and neck rigidity. Spinal MRI with gadolinium 
contrast media was performed and demonstrated lumbar spinal dural sac and nerve root 
enhancement (shown in Fig. 1a, b). We also found edema of multiple pelvic muscles, bilateral 
paraspinal muscles with diffuse hyperintense STIR images (shown in Fig. 2a, b), and multiple 
thoracic vertebral bodies collapsed from T4-T7 (shown in Fig. 1e–h). Brain MRI was normal. 
Nerve conduction studies showed normal motor and sensory conduction velocities. Compound 
muscle action potentials and sensory nerve action potentials were also within NRs. It was 
impossible to measure the H-reflex and F wave because of muscle spasms caused by stimu-
lation. For the same reason, lumbar puncture and EMG were not able to be performed. Para-
neoplastic autoantibodies were tested, using the EUROLINE Paraneoplastic Neurologic 
Syndromes 12 Ag (IgG). Pulse therapy of corticosteroids at a dose of 1 mg/kg was commenced. 
Diazepam, gabapentin, and baclofen were administered for symptom relief, and slight 
improvement was observed. When anti-GAD antibodies with intensity of 91 (+++) and anti-
SOX1 antibodies with intensity of 38 (++) were detected, screening for systemic cancer was 
initiated. 18F-FDG PET/CT showed multiple fractures of the thoracic vertebral spinous 
process, ribs, sacrum, and pelvic bones (shown in Fig. 1c, d). Avid FDG metabolism was 
observed in multiple paraspinal and erector spinal muscles in the cervical, thoracic, and 
lumbar regions. No malignant lesion was detected. Further full blood counts, fasting glucose, 
and renal and liver function tests were normal. Thyroid hormones, parathyroid hormones, 
and calcium were within normal limits, except for a high titer of anti-TPO (23.7 IU/mL; NR 
<5.61 IU/mL) antibody. Protein electrophoresis was unremarkable. The patient refused a Dual 
Energy X-ray Absorptiometry (DEXA) scan. A multidisciplinary review by a rheumatologist, 
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oncologist, immunologist, endocrinologist, and neurologist determined that there was no 
evidence of cancer or bone disease.

Based on clinical manifestations and laboratory findings, the patient was diagnosed with 
SPS with a poor response to symptomatic treatment. Thus, we decided to give a 5-day course 
of IVIG (0.4 g/kg/day), followed by rehabilitation. After 3 weeks of treatment, the symptoms 
gradually improved. Her urinary catheter was able to be removed. Abdominal and thigh 
muscles were soft without noticeable spasms. The modified Rankin score at discharge was 2 
(modified Rankin score of 5 at admission).

After 1 month, the dosage of IVIG was reduced to 0.2 g/kg/day. A DEXA scan showed 
osteopenia with Z score values of −2.5 at the lumbar vertebrae and femoral necks. The spinal 
MRI showed an increase in kyphosis and vertebral body collapse but markedly reduced 
lumbar-pelvic muscle edema (shown in Fig. 2c, d). Treatment with zoledronic acid was recom-
mended and consideration to spinal surgery.

Discussion

SPS is a rare neurological autoimmune condition with an incidence of 1 per million 
[2, 3]. Main clinical symptoms include muscle rigidity and muscle spasms, which predom-
inantly affect muscles of the trunk and lower limbs. Here, we present a case of a female 
patient diagnosed with SPS. Her main symptoms were simultaneous activation of both 
agonist and antagonist muscles. The spasms were provoked by the unexpected noise, 
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d
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Fig. 1. a, b MRI lumbar spine with gadolinium-DTPA demonstrates caudal equine (thin arrow) and dural sac 
enhancement (thick arrow in A) on axial postcontrast T1W images. c Multiple rib and thoracic vertebral spi-
nous process fractures (arrows) on 3D-volume rendering MSCT images. d Bilateral multiple fractures at the 
pubic bone (arrows) on axial MSCT bone window. e, f Progressive thoracic spine scoliosis on 3D-volume 
rendering MSCT images: (e) October 2020 and (f) November 2020. g, h Progressive thoracic spine scoliosis 
on MSCT MPR sagittal images: (g) October 2020 and (h) November 2020.
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light touch, or sudden movement. Muscle rigidity affecting paraspinal, abdominal, and 
lower limb muscles was also noted. These symptoms are typical presenting symptoms for 
SPS (shown in Table 1).

Although our patient exhibited typical signs and symptoms of classical SPS, she had an 
unusually sudden onset and additional presenting symptoms of fever, vomiting, and neck 
stiffness, suggesting infection or a diagnosis of progressive encephalomyelitis with rigidity 
and myoclonus; however, brainstem symptoms did not appear in this patient. In addition, 
anti-SOX1 was detected in the serum, indicating the patient should be having neoplasia 
excluded, to rule out paraneoplastic SPS.

Sudden death and paroxysmal autonomic dysfunction are uncommon neurological 
symptoms in patients with SPS. Mitsumoto et al. [13] have reported sudden death in two 
women with typical SPS who developed increasingly frequent attacks of muscle spasms 
accompanied by severe paroxysmal autonomic dysfunction such as transient hyperpyrexia, 
diaphoresis, tachypnea, tachycardia, pupillary dilation, and arterial hypertension [14]. 
Anti-GAD antibodies were identified in the serum of both patients and in the CSF of one. Misra 
et al. [15] reported a patient who initially suffered from hiccups and vomiting that responded 
to diazepam. Our patient also had frequent muscle spasms with severe paroxysmal auto-
nomic dysfunction which responded to diazepam, suggesting an underlying autonomic 
neurological disorder.

Some reports have described myositis in patients with SPS [2, 14, 16]. Dalakas et al. [2] 
reported 5 of 20 SPS patients with mild creatine kinase elevations. Maramattom [17] and No 

a

b

c d

Fig. 2. a, b MRI shows multiple muscular edema pre-IVIG treatment at bilateral obturator internus muscles 
on axial STIR images (arrows in a) and at bilateral paraspinal muscles on coronal STIR images (arrows in b). 
c, d Muscular edema markedly resolved following by IVIG treatment (arrows in c, d).
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and colleagues [14] reported marked hyperintensities in the muscles of SPS patients. These 
authors speculated that muscle edematous change (rhabdomyolysis) may be related to a 
sustained contraction episode [17, 18]. Similarly, the spinal MRI and PET/CT of our patient 
showed muscle edema most likely related to fluctuating muscle rigidity.

Fractures and dislocations are the main complications of SPS [19]. There have been 
several reports of fractures in SPS patients [18, 20, 21]. Podobinski et al., and Dubow [22] 
and Jamil et al. [21] reported cases with bilateral hip, scaphoid, or femoral neck fracture. 
Our patient presented with multiple fractures of ribs, vertebrae, sacrum, and pelvic girdle. 
The thoracic spine MRI showed vertebral collapse from T4-T7. Osteopenia was seen on the 
DEXA scan (after 1 month of corticosteroids) with a Z score of −2.5 to −2.6. Thus, the 
multiple fractures in this patient were likely due to a combination of prolonged, frequent 
muscle contractions and osteopenia, as CT and PET-CT imaging showed no evidence of 
specific bone pathology. In addition, thyroid and parathyroid hormones and renal function 
were normal.

Dumitrascu et al. [23] and Barker et al. [24] reported some SPS patients presenting 
with urinary retention, but normal lumbar MRI. Our patient also had urinary retention; 
however, the MRI with contrast showed spinal dura and nerve root enhancement in the 
lumbar and sacral regions. Therefore, in this case, urinary retention is most likely due to 
nerve root damage. According to the literature, patients with anti-SOX1 antibodies can have 
concomitant neurological disorders, including neuropathy, in about 8.2% [25–27]. However, 
no case of SPS has been reported with nerve root and dural lesions [27]. Sun et al. [25] in 
their review of paraneoplastic neurological syndrome found that most patients had anti-
SOX1 antibodies identified in their serum, while some patients showed positive anti-SOX1 
antibody reactivity in the CSF. Although we were unable to perform a spinal fluid tap or the 
H-reflex, based on MRI scans and clinical manifestations, we hypothesized there may be 
anti-SOX1/anti-GAD antibodies in the patient’s CSF responsible for the inflammation of the 
nerve roots and dura.

Anti-SOX1 antibodies are classified as onco-neuronal autoantibodies. Cancers were 
identified in 93.5% of 520 patients with anti-SOX1 antibodies [25], but 6.5% of those 
patients developed neurological symptoms without an underlying tumor, even after years 
of follow-up [25]. 245 patients (47.1%) showed the coexistence of multiple onco-neuronal 
and cell surface autoantibodies. However, only 4 patients (1.9%) had anti-GAD antibodies 
[25]. Zhang et al. reported a patient with both anti-GAD antibodies and anti-SOX1 anti-
bodies in serum, but the clinical presentation was as Lambert-Eaton myasthenic syndrome 
[28, 29]. Hardy-Werbi et al. [11] reported 2 cases with both anti-GAD and anti-SOX1 anti-
bodies in serum presenting with small-cell lung cancer, but no neurological presentations. 
Our patient with clinical SPS also had serum anti-GAD and anti-SOX1 but had no tumor 
detected.

The treatment of SPS includes GABAergic drugs and IVIG. Our patient did not respond 
well to first-line treatment but had remarkable improvement in her symptoms after IVIG.

Conclusion

We have described a case of a young, female patient with the sudden onset of SPS and 
rapid progression of lumbar nerve root damage, multiple fractures, and accompanying auto-
nomic neurological disorders, which responded well to IVIG. The coexistence of anti-GAD and 
anti-SOX1 antibodies in our patient is very rare, especially when presenting with clinical 
neurological symptoms of SPS. Considering our patient’s response, IVIG may be an appro-
priate option when treating other SPS patients with various coexisting autoantibodies.
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