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Gerstmann-Straussler-Scheinker (GSS) disease is a rare hereditary prion disease which is clinically
characterized by a progressive cerebellar ataxia followed by cognitive impairment. We report a rare

case of GSS disease in a 39-year-old male patient who complained of a progressive gait disturbance

followed by dysarthria with cognitive impairment, after five months from the onset of initial symp-
tom. His brain MRI scan revealed multifocal symmetric diffusion restricted lesions with T2/FLAIR hy-
perintensities in bilateral cerebral cortices, basal ganglia, and thalami. His family members also mani-

fested similar symptoms in their 40-50s, suggesting the possibility of a genetic disease. Finally, he

was genetically diagnosed with GSS disease by real-time quaking-induced conversion and prion pro-

tein (PRNP) gene sequencing test.

Index terms Prion Disease; Gerstmann-Straussler-Scheinker Syndrome; Prion Protein;
Magnetic Resonance Imaging

INTRODUCTION

Gerstmann-Straussler-Scheinker disease (GSS) is a rare hereditary prion disease caused by

prion protein gene (PRNP) gene mutation on chromosome 20. The incidence is about 1-10

per 100 million per year, with clinical onset in the fifth decade. It is characterized by promi-

nent cerebellar ataxia and following gradually progressive cognitive impairment (1). Herein,

we report a case of GSS in a 39-year-old male patient.
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CASE REPORT

The patient was a 39-year-old-male who was referred to our hospital with a 7-month history
of rapidly progressive gait disturbance. After five months from the initial symptom onset,
dysarthria and cognitive impairment developed. He was on medication for diabetes mellitus.

Neurologic examination at our hospital revealed poor performance on the finger-to-nose
and rapid alternative tests with an ataxic gait. On Seoul Neuropsychological Screening Battery,
he showed severe impairments in all domains, including attention, frontal/executive func-
tion, memory, visuospatial function, and language.

Many family members exhibited similar symptoms in their early 40s, including his paternal
grandmother, father, three uncles and aunt, and female/male cousins (Fig. 1A). They all died
in their 40s to 50s, about 7 to 8 years from the symptom onset, without a definite diagnosis.

Routine laboratory tests at the outside hospital revealed no evidence of paraneoplastic dis-
orders, autoimmune thyroiditis, or systemic vasculitis. On laboratory examinations at the pre-
vious hospital, gene analyses for spinocerebellar ataxia (SCAL, 2, 3, 6, 7, 17) and Dentatorubro-
Pallidoluysian atrophy (DRPLA) were negative.

On brain MR imaging, there were multifocal symmetric diffusion-restricted lesions with T2/
FLAIR hyperintensities involving both cerebral cortex, basal ganglia, and thalami (Fig. 1B),
suggesting sporadic type Creutzfeldt-Jakob disease (CJD). Cerebellar atrophy was not definite.

Electroencephalogram (EEG) was non-specific, and periodic sharp wave complexes, which
are characteristic of CJD, were not shown. Routine CSF analysis was normal, but the Tau pro-
tein level was elevated (8798.4 pg/mL), and 14-3-3 protein was positive. Moreover, the RT-QuIC
assay on CSF also showed positivity. Finally, the PRNP gene test revealed proline-to-leucine
(P102L) mutation in codon 102, confirming the diagnosis of GSS (Fig. 1C).

This study was approved by the Institutional Review Board of Inje University Busan Paik
Hospital, and the requirement for written informed consent was waived (IRB No. 2022-04-035).

DISCUSSION

GSS is one of the familial prion diseases that account for 10%-15% of all human prion dis-
eases. According to their pathophysiologic characteristics, familial prion diseases are classi-
fied into Genetic CJD, Fatal familial insomnia, and GSS (2).

GSS was first described in an Austrian family in 1936, and later Kretzschmarv detected the
P102L mutation in the PRNP gene in 1991. PRNP gene mutation predisposes mutant PrPC to
convert spontaneously into misfolded pathogenic isoform (PrPSc) (3). This disease was known
to exhibit an autosomal inheritance pattern, but now it is understood that one-third of GSS
patients are de novo (1). Also, other than P102L mutation (wherein valine is replaced by leu-
cine), more than 30 sites of PRNP gene mutations have been reported. GSS is also well known
for its clinical heterogeneity according to various gene mutations and even within families
showing the same gene mutations.

According to CDC’s diagnostic criteria for CJD in 2018, familial CJD can be diagnosed when
the patient and the first-degree relative of the patient have definite or probable CJD or the pa-

tient has a neuropsychiatric disorder and disease-specific PrP gene mutation. Our patient
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Fig. 1. A39-year-old male diagnosed with Gerstmann-Straussler-Scheinker disease.

A. Pedigree of the patient. Filled symbols refer to the affected patients, and diagonal lines refer to the de-
ceased. Circles stand for females, and squares stand for males.

B. Axial diffusion weighted imaging (1st row) and fluid attenuated inversion recovery (2nd row) images
show multifocal symmetric hyperintense lesions involving the bilateral cerebral cortex, basal ganglia, and
thalami. The T1 sagittal image (3rd row, first image) shows no definite cerebellar atrophy. The gradient echo
sequences images (3rd row, right three images) show no evidence of hemorrhage.

C. Western blot test confirming 14-3-3 protein positivity (left upper). RT-QuIC and sequencing result of PRNP
gene, proline replaced by leucine at codon 102 (P102L) (left lower and right).
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Patient

showed a positive P102L mutation, which is a disease-specific mutation for GSS. Therefore,
he could be diagnosed with GSS.
Typical clinical presentation of GSS patients is slowly progressing cerebellar ataxia at the

beginning, with cognitive decline that develops later, around 2 to 4 years from the initial onset
(4). Movement disorders, typically myoclonus and athetosis can also occur in the disease
course (5). The median survival time from symptom onset to death is reported to be two to ten

years, which is longer than in other prion diseases (6).
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Brain MR imaging of GSS patients is usually normal early in the course of the disease, and
then cortical and/or cerebellar atrophy follows later with disease progression. A recent study
reported that 42.9% of GSS patients only exhibited cortical or cerebellar atrophy. In 20.6% of
patients, high signal intensity appeared in the cortex, caudate nucleus, or putamen on DWI or
FLAIR images, which were similar to findings of sporadic CJD (7).

The cognitive decline of our patient had developed after five months from the first cerebel-
lar symptom onset, which is earlier than previous reports of GSS. This feature makes our pa-
tient fall into the CJD phenotype of P102L mutation patients.

Patients with P102L mutation can be clinically divided into two categories (8); 79% of pa-
tients show cerebellar symptoms in the early disease courses, so-called GSS phenotype, and
other 21% show rapidly developing dementia in the early disease courses, CJD phenotype.
Compared to the GSS type, the CJD type was less frequently accompanied by abnormalities in
brain MR imaging, EEG, and CSF study. However, our patient was CJD phenotype and did
show abnormal brain MR findings, with increased Tau protein level in CSF as well. There was
a case report of a CJD phenotype GSS patient in Korea, and that patient also showed diffuse
DWI/FLAIR high SI, similar to our patient (9). With sufficient cases, future studies may focus
on imaging differentiation of sporadic CJD and GSS using advanced techniques, such as volu-
metric analysis.

Our patient’s clinical presentation, brain MR imaging, and CSF studies, including increased
Tau protein and 14-3-3 protein positivity, could all suggest sporadic CJD. However, he had a
family history with distinctive symptoms, and P102L mutation could finally make the diagno-
sis of GSS.

To conclude, we present a rare case of GSS disease. GSS typically shows progressing cerebel-
lar ataxia at first, and following cognitive decline occurs later. GSS patients can exhibit a wide
range of MRI findings. Some appear normal or cortical/cerebellar atrophy, and others show
high signal intensity in the cortices and striatum, the same as in sporadic CJD patients. Al-
though GSS and sporadic CJD share the clinical and radiological findings, especially in specif-
ic phenotypes including our patient, family history could raise the possibility of familial dis-
eases, and additional gene tests could finally help differentiate GSS from sporadic CJD.
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