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INTRODUCTION

Neurosyphilis develops in patients with syphilis due to the 
invasion of the central nerve system by Treponema pallidum. 
Due to its varied clinical presentations, the diagnosis is occa-
sionally difficult. Early form includes asymptomatic presenta-
tion and meningitis, while the late form can be meningovascu-
lar, paretic and tabetic neurosyphilis.1 General paresis or 
paretic neurosyphilis usually develops more than 15 years after 
infection, with associated clinical manifestations such as be-
havioural changes, cognitive impairment, psychiatric features 
as well as dysarthria, myoclonus, intention tremor, hyperre-
flexia, seizure and Argyll Robertson pupils.2 Creutzfeldt-Jakob 
disease (CJD) is a fatal prion disease characterized by rapidly 

progressive dementia (RPD), myoclonus, pyramidal and ex-
trapyramidal signs, visual field defect, and cerebellar symp-
toms.3 Due to these extensively varied clinical manifestations, 
general paresis and CJD may have overlapping clinical symp-
toms. We herein report a patient with RPD, whose initial clini-
cal presentation was memory loss, and was misdiagnosed as 
CJD.

CASE REPORT

A 57-year-old man transferred to the neurocognitive behav-
ior center of Seoul National University Bundang Hospital in 
2012, from other university hospital. He presented with a 
three-month history of rapidly progressive memory loss and 
behavioral changes. Although previously a healthy man, he 
was unable to recollect the place for the tools, and his process-
ing speed had decreased substantially while working as a car-
penter, due to which his boss suggested he should quit his job. 
He experienced tremors in the upper and lower extremities, 
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especially when targeting objects such as tools or shoes; he 
sometimes also experienced jerky movement. Previously of a 
meek and mild disposition, he had recent episodes of short-
temper with emotional incontinence.

Neurological examination showed increased deep tendon 
reflex (DTR) at biceps, knees and ankles, with Hoffmann sign 
and ankle clonus at the four extremities. Dysmetria at finger to 
nose and heel to shin test, dysdiadochokinesia at rapid alter-
nating movement, and bilateral sway at tandem gait, were no-
ticed. Postural tremor at the upper extremities, and myoclonic 
jerky movement at the right big toe were also observed. Mag-
netic resonance imaging (MRI) and electoroencephalography 
(EEG) were unremarkable (Fig. 1). The Korean version of 
Mini Mental Status Examination score was 29/30 (normal), 
whereas the comprehensive neuropsychological test showed 
decreased memory at immediate, delayed recall as well as rec-
ognition, and scores on stroop test fell below normal limits 
(Table 1). Before being transferred to our clinic, he underwent 
cerebrospinal fluid (CSF) tapping with mild pleocytosis (100 
leukocyte/mm3, mainly lymphocyte) and hyperproteinorra-
chia (134 md/dL), as well as tested 14-3-3 positivity on West-
ern blot. After confirmation of CSF study, he was transferred 
to our hospital as a suspected CJD, due to the subacute pro-
gressive cognitive impairment, tremor, myoclonus, increased 
DTR, pathologic reflex, cerebellar ataxia and 14-3-3 protein 
positivity in CSF.

Initial assessment included infectious disease, CJD, paraneo-
plastic syndrome and toxic-metabolic disease. Further labora-
tory studies were performed after transfer. Tumor markers, 
thyroid function test, vitamin B12, anti-nuclear antigen, and 
anti-HIV test were all negative, but serum RPR level was in-
creased up to 33.2 (normal range as 0−1 RU). This was fol-
lowed by venereal disease research laboratory positivity (1:64) 
and fluorescent treponemal antibody-absorption reactivity in 
CSF. Additional history was taken, and his wife revealed that 
the patient had an ulcerative lesion with discharge on his penis 
about 15 years ago, but he was reluctant to get regular treat-
ment from a hospital. Thereafter, the diagnosis was changed to 
general paresis by neurosyphilis, and the patient was treated 
with aqueous Penicillin G 24 million units a day intravenously 
for 2 weeks. Two weeks after treatment, neurological examina-
tion revealed partial recovery of gait and limb ataxia, whereas 
cognitive dysfunction persisted in the memory domain, in ad-
dition to visuospatial and frontal executive domains, according 
to the follow-up study after 1 year (Table 1).

DISCUSSION

RPD with behavioral changes is a common presentation of 
general paresis, and includes disturbances such as neuropsychi-
atric symptoms, memory impairment, hallucination, delusion 
and delirium. Less frequent clinical manifestations include 
stroke, seizures, cranial nerve and brain stem dysfunction.4 Our 
patient showed behavior change, pyramidal signs, cerebellar 
signs and subacute dementia, which were consistent with pre-
vious studies.5,6 He was initially diagnosed as CJD since his 
clinical symptoms and positive CSF 14-3-3 protein were com-
patible with probable sporadic CJD (sCJD) according to diag-
nostic criteria from national CJD surveillance unit.7

In neurosyphilis, CSF examination reveals lymphocytic and 
monocytic pleocytosis and hyperproteinorrachia,1 and such a 
pattern was observed in our patient. In addition, the 14-3-3 
protein was also positive, due to which this patient was misdi-
agnosed as sCJD. CSF 14-3-3 protein reveals a low specificity 
at 68%,8 because it can show false positive results in other dis-
eases such as hypoxic brain damage, paraneoplastic syndrome, 
metabolic syndrome, herpes simplex encephalitis or brain me-
tastasis.9 Hence, some laboratories use other CSF markers such 
as S100b protein or tau protein in combination with CSF 14-3-
3 protein, as markers of injured brain tissue other than CJD.10 
Among the CSF 14-3-3 protein positive referred cases to the 
Korea Centers For Disease Control and Prevention, the ratio 
of confirmed CJD is about a fourth, with remaining cases hav-
ing a final diagnosis of other diseases, including toxic-meta-
bolic disease, epileptic disorder, tumor or infectious disease.11

Fig. 1. Brain MRI. No significant abnormality was found on brain 
image.
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To exclude other diseases that clinically mimic neurosyphi-
lis, such as sCJD, autoimmune/inflammatory, malignancy or 
toxic-metabolic diseases, brain MRI is helpful, although there 
is no specific pattern.4 According to a previous study, diffuse or 
focal atrophy as well as white matter changes and infarcts are 
described.12 Since our patient revealed no significant abnor-
mality in brain MRI, we conclude that the disease course 
might not be enough to induce cortical atrophy. Brain MRI 
findings of sCJD has higher sensitivity and specificity (96% 
and 93%, respectively), and diffusion-weighted imaging (DWI) 
may reflect disease stage-dependent difference even with nega-
tive EEG and CSF 14-3-3 protein.13,14 Therefore, MRI features 
are incorporated in the diagnostic criteria of sCJD,7,15 and a 
negative finding of DWI in our patient was considered before 
making diagnosis of probable sCJD.

The cognitive impairment pattern of neurosyphilis as gener-

al paresis was reported as being similar to mild Alzheimer’s 
disease (AD),16 and our patient performed poorly at immedi-
ate, delayed recall, and recognition of verbal learning test, thus 
encoding type memory impairment. Considering the fact that 
bilateral mesiotemporal hyperintensity on T2-weighted image 
on MRI or AD-like atrophy can occasionally be observed in 
patients with neurosyphilis,16,17 it is possible that the patho-
physiological changes of medial temporal lobe resulted in AD-
like cognitive impairment.

The prevalence of syphilis has decreased since the 1940s due 
to penicillin, and is maintained as low as <1% in Korea.18 As 
this illness has become rare, opportunities for experiencing 
general paresis are few. If tissue damage has already occurred, 
recovery is often incomplete, and patients with general paresis 
may have different outcome.19 Since appropriate early treat-
ment may prevent progression and allow better recovery, pre-

Table 1. Neuropsychological tests results

Cognitive domain Neuropsychological tests
Results

2012. 05 2013. 06
Attention Digit span (forward , backward) 6/4 (76.73/70.19 percentile) 6/4 (57.69/62.98 percentile)
Language & related function Spontaneous speech Fluent Non-fluent
 Auditory comprehension Normal Normal
 Repetition Normal Normal
 Naming (K-BNT) 45 (71.57 percentile) 43 (18.40 percentile)
 Reading Normal Normal
 Writing Normal Normal
 Calculation Normal Normal
 Finger naming Normal Borderline
 Right-Left disorientation Normal Normal
 Body part identificaiton Normal Normal
 Praxis: ideomotor Normal Normal
Memory

SVLT Immediate recall 3+5+5=13 (3.92 percentile) 4+5+5=14 (7.48 percentile)
Delayed recall 0 (0.34 percentile) 2 (1.82 percentile)
Recognition 16 (2.36 percentile) 17 (1.65 percentile)

RCFT Copy 33 (77.34 percentile) 23 (0.59 percentile)
Immediate recall 14 (23.27 percentile) 10.5 (25.79 percentile)
Delayed recall 13 (28.43 percentile) 12.5 (37.83 percentile)
Recognition 19 (46.41 percentile) 19 (30.82 percentile)

Frontal/executive function Motor impersistence Normal Normal
Contrasting program Normal Abnormal
Fist-edge-palm Normal Abnormal
Alternating square and triangle Normal Abnormal
Lulia loop Normal Normal
Semantic word fluency 14 (15.62 percentile) 18 (76.44 percentile)
Phonemic word fluency total 18 (64.5 percentile) N/A
Stroop test: word reading 96/0 (<16 percentile) 112/0 (>16 percentile)
Stroop test: color reading 49/6 (8.38 percentile) 15/1 (<0.01 percentile)

K-BNT: Korean version of Boston Naming Test, RCFT: Rey Complex Figure Test, SVLT: Seoul Verbal Learning Test.
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cise and early diagnosis is much desired for neurosyphilis, and 
we hope that our experience emphasizes the importance of 
differential points of neuroshypilis, from other diseases with 
rapid progressive dementia.
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