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Abstract

We report a case of a 46-year-old man pre-
senting with a progressive cognitive decline,
ataxic gait, urinary incontinence for 4 months
and neuroimaging consistent with normal
pressure hydrocephalus. The atypical presen-
tation of a progressively worsening dysphasia
and a right hemiparesis dismissed as a vascu-
lar event 1 month earlier associated with nor-
mal pressure hydrocephalus prompted further
investigations confirming neurosyphilis also
manifesting as dementia paralytica. Treatment
using consensus guidelines led to resumption
of activities of daily living. Neurosyphilis, con-
sidered rare in the neuroimaging era, must
still be considered a reversible cause of
dementia and other neurological manifesta-
tions in contemporary neurological practice.

Introduction

Neurosyphilis has a special place in the his-
tory of Neuropsychiatric Diseases and the
unraveling of the etiology, pathogenesis and
control remains one of the instructive lessons
in the principles and practice of medicine. Its
propensity to affect all social classes is intri-
cately linked to it being a sexually transmitted
disease. The ravages left in its wake as it
spread across Europe and the subsequent fas-
cinating story of the discovery of penicillin
leading to a treatment for syphilis gave impe-
tus for its eradication in the second half of the
nineteenth century.1,2 Despite some measure
of success in the control and eradication, neu-
rological presentations still occur and can pose
a diagnostic dilemma to physicians.3-5 As this

illness has become rare, opportunities for
modern day neuroimaging are few. We report a
case presenting as right sided limb weakness,
facial numbness and slurred speech five
months prior, diagnosed as a computed tomog-
raphy (CT) scan negative vascular event in
which there was subsequent deterioration
leading to admission to hospital with features
diagnostic of normal pressure hydrocephalus.
Additionally, clinical findings consistent with
dementia paralytica were present and this
combination together with CT and magnetic
resonance imaging (MRI) of the modern era
are uncommon in the medical literature.
Furthermore, to the best of our knowledge,
there have been only seven reported cases of
neurosyphilis presenting as normal pressure
hydrocephalus.3-8 We report the 8th case.

Case Report

A 46-year-old male presented the emergency
department with a history of a decline in his
mental status and reduced level of cognition
for four months. The history had to be elicited
from a relative. The symptoms were associated
with an unsteady gait of and urinary inconti-
nence. He sought medical care five months
prior to his presentation for weakness of the
right side involving right upper and lower
limbs associated with facial numbness and
slurred speech. The CT brain at that time
showed diffuse atrophic and small vessel
changes with mild hydrocephalus (Figure 1A).
He was suspected to have an atherosclerotic
cerebrovascular accident and was treated
empirically with aspirin, simvastatin and
atenolol. As his condition was worsening he
was brought to the Emergency Room, 5 months
later. He had a progressive decline in his level
of cognition, speech and gait was unable to
express himself to the extent where his
answers became yes or no responses. He
became unable to care for himself independ-
ently. There was also significant weight loss of
20 pounds over the preceding three months
without any change in appetite. He had no sig-
nificant medical history. His prior medication
included aspirin, atenolol, simvastatin, which
was started since the presumed cerebrovascu-
lar event, associated with mild dyslipidemia
and hypertension. The family history was non-
contributory. However, he had a 20-pack year
history of smoking but stopped one year prior,
and a history of alcohol use for 25 years. There
was no history of herbal, marijuana, cocaine or
other illicit drug use. There were no recent ill
contacts or travel, and he never received blood
transfusions or tattoos. His relatives reported
that he only had one sexual partner with whom
he had three children and no history of prior
sexual transmitted conditions.

On examination he was not in respiratory
distress. He was anicteric, acyanotic, afebrile
and his mucus membranes were pink and
moist. The pupils were equal round and reac-
tive to light. He had a Glasgow Coma Scale of
12/15 accounted by the following responses:
eye=4, motor=6, verbal=2. His speech was
limited to yes or no answers and was
dysarthric. The blood pressure was 120/77,
pulse 65, respiratory rate 20, percutaneous
oxygen saturation 99%, random blood glucose
147. The mini mental state examination could
not be completed. He had a reduced power of
4/5 on the right upper and lower limb, with
associated past pointing and intention tremor.
The patient was able to understand instruc-
tions but had severe difficulty executing them
as well as expressing himself. His reflexes
were +++ in S1S2, L3L4, C5C6 and T1T2 on
both right and left sides. Plantars were upgo-
ing on the right and equivocal on the left.
There were involuntary jerky myoclonic move-
ments of both upper and lower limbs, which
were worse with movement. Sensory functions
were intact. He had an ataxic broad based gait,
and needed assistance while walking.
Fundoscopy examination was normal. Other
aspects of the physical examination were non-
contributory.

Initial laboratory investigations showed nor-
mal renal function, liver function, thyroid func-
tion, C-reactive protein test, coagulation pro-
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file, electrolytes, serum B12 and red cell folate,
HIV, hemoglobin electrophoresis, as well as a
normal connective tissue screen.
Prothrombotic screening was considered
unnecessary. The electrocardiogram was in
normal sinus rhythm at a rate of 50 bpm. The
echocardiogram was normal with an EF 70%
with no aortic regurgitation or aortitis/
aneurysm. Electroencephalography showed
subcortical dysfunction in left frontal lobe,
accompanied by cortical irritability in the same
area spreading posteriorly to central and tem-
poral regions. He had mild elevation of low-
density lipoprotein and was normotensive dur-
ing his hospital stay.

CT brain on admission showed dilated ventri-
cles with an Evans index of 0.523 out of propor-
tion to the degree of cerebral atrophy and hypo-
densities in bifrontal lobes, which appeared to
be consistent with edema and microangipathic
small vessel disease (Figure 1B).

MRI imaging on T1,T2,T2 FLAIR, apparent
diffusion coefficient (ADC) and diffusion-
weighted imaging (DWI) on admission con-
firmed hydrocephalus, bifrontal white matter
hyperintensities, mesotempoaral atrophy and
absence of infarctions or gumma (Figure 2A-E).

Lumbar puncture on presentation and 3
months later showed elevated protein and
serological evidence confirming neurosyphilis,
with improvement at 3 months following treat-
ment (Table 1).

He was treated with aqueous crystalline
penicillin G 4 million units intravenously every
four hours, for 14 days. Prior to treatment he
had a Barthel scale 20 and modified Rankin
scale of 4. At the end of 2 weeks of treatment
his Barthel scale and Rankin scale were 90 and
3 respectively. With improved verbal communi-
cation from the patient with treatment, he
reported having multiple prior sexual partners,
and did not use barrier contraception on all
occasions. Furthermore, he recalled having an

ulcer on his penis several years prior however
did not seek medical care. He had no history of
secondary syphilis.

Repeat MRI at 6 months post treatment
showed significant reversal of MRI findings.
(Figure 3A and B) 

Discussion

The clinical manifestations of neurosyphilis
can occur at any stage of the infection and
include asymptomatic neurosyphilis, acute
meningeal syphilis, meningovascular syphilis,
paretic neurosyphilis, and tabetic neu-
rosyphilis.9,10

Clinical features of the general paresis type
are divided into early and late onset features,
some of which can be seen in normal pressure
hydrocephalus (NPH) which presents with
ataxia, urinary incontinence and dementia.6,10

Early symptoms of the paretic type syphilis
include irritability, forgetfulness, personality
changes, headaches, and changes in sleep
habits. Late symptoms include emotional labil-
ity, impaired memory and judgment, disorien-
tation, confusion, delusions, and occasionally
seizures. Psychiatric manifestations range
from depression, to delirium (hallucinations),
mania, and psychosis. Common neurological
signs include pupillary abnormalities (Argyll–
Robertson pupils occur in late paresis but are
more often observed in tabes dorsalis,
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Table 1. Lumbar puncture on presentation and 3 months after treatment.

                                                                                Findings on admission                              Findings at 3 months after treatment

CSF pressure                                                                                      13.5 mmHg (8-15)                                                                        17.0 mmHg (8-15)
CSF protein                                                                                          68.5 mg/dL (5-40)                                                                         46.8 mg/dL (5-40)
CSF glucose                                                                                         73 mg/dL (50-80)                                                                          63 mg/dL (50-80)
CSF VDRL                                                                                                 Positive 1:256                                                                                 Positive 1:16
CSF treponema pallidum levels                                                            3.87 (0-1.0)                                                                                            ND
CSF FTA-ABS                                                                                                Reactive                                                                                              ND
CSF cell count                                                                                                   Nil                                                                                                    Nil
CSF gram stain, india ink acid fast, culture                                          Negative                                                                                              ND
CSF HTLV 1 and 2                                                                                        Negative                                                                                              ND
Serum VDRL                                                                                           Positive 1:1024                                                                                         ND
Oligoclonal bands                                                            8 oligoclonal bands seen in CSF were                                                                   ND
                                                                                              not detected in the serum, however                                                                       
                                                                                       1 paired band noted both in CSF and serum                                                                 
CSF, cerebrospinal fluid; VDRL, Venereal Disease Research Laboratory; ND, not done; FTA-ABS, fluorescent treponemal antibody absorption; HTLV, human T-lymphotropic virus.

Figure 1. A) Axial non contrast computed tomography (CT) brain done five months prior
to presentation showing cortical atrophy and hydrocephalus; B) axial non contrast CT
brain on admission again showing hydrocephalus, with bilateral temporal atrophy, with
hypodensities in the subcortical frontal region of both hemispheres, but more prominent
on the left than right.



dysarthria, and tremors of facial, lingual, and
hand muscles. Rarely, optic atrophy and ocular
muscle palsies were also described.
Pathologically, there is atrophy of the frontal
and temporal lobe with sparing of the motor,
sensory, and occipital cortex. This leads to
dilatation of the lateral ventricles. The Lissauer
form of the disease, which occurs much less
frequently, may also affect the cerebellum and
basal ganglia. The average time from infection
to onset of paretic neurosyphilis is between 15
and 20 years. Most untreated patients die with-

in 5 years after the onset of symptoms.10

To the best of our knowledge there have
been only seven cases of neurosyphilis pre-
senting as NPH in the literature.6-8 Since 1940,
limited case reports have encompassed the
study of neurosyphilis in the post-penicillin
era. Diagnosis requires clinical documentation
of one or more of the characteristic symptoms
of idiopathic NPH in combination with a brain
imaging study demonstrating non-obstructive
ventricular enlargement disproportionate to
cerebral atrophy.9 Our patient satisfied the

clinical and radiological criteria for NPH,
which was further confirmed with normal
cerebrospinal fluid (CSF) opening pressures
and positive serum and CSF serology. The pos-
sible vascular event 5 months before may have
been due to vasculitis. Unfortunately, syphilis
was not considered then.

CT findings of patients with neurosyphilis
are not well documented and a there are few
reports on the MRI findings of this disease.5 In
one report meningovascular syphilitic lesions
appeared as hyperintense on MRI not seen on
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Figure 2. A) Axial T1 weighted magnetic resonance imaging (MRI) brain with temporal lobe atrophy and subcortical hypointensities
in the right and left frontal regions; B) axial T2 weighted MRI brain showing dilated lateral ventricles out of proportion to the degree
of cerebral atrophy, associated with hyperintensities in the left frontal subcortical region, the left parieto-occipital subcortical region,
and to a lesser extent the periventricular region of the anterior horn of the right lateral ventricle; C) axial T2 FLAIR MRI brain showing
bifrontal and periventricular hyperintensities; D) axial diffusion-weighted imaging MRI brain showing restricted diffusion in the left
subcortical frontal lobe; E) axial apparent diffusion coefficient MRI brain showing diffuse hyperintensities in bifrontal region (left
greater than right). 



CT.5 Our microbiological studies illustrated
clear confirmation.

MRI is the most sensitive technique in
detecting changes in cerebral vasculitis involv-
ing large, medium, and small vessels. Its sen-
sitivity approaches 100%. Most common MRI
diagnostic features in neurosyphilis are medi-
um contrast enhancement, atrophy, white mat-
ter lesions, cerebral infarction, edema.11 In
one study of patients with paretic neu-
rosyphilis, the most common findings were
generalized cerebral atrophy and foci of
increased signal intensity on T2 weighted
images. There was a significant association
between the presence of frontal lesions and
overall degree of psychiatric morbidity.10

Neurovasculitis in MRI usually presents with
focal areas of high signal intensity. Those may
be observed at any distribution, including sub-
cortical white matter, deep white matter, or
gray matter with areas of infarction and hem-
orrhage. Parenchymal and meningeal contrast
minimum enhancement can also be demon-
strated. Also, multiple areas of infarction in
different vascular regions and of different ages
are suggestive of cerebral vasculitis.11

Common findings include hypointensity on T1,
hyperintensity on T2, medium contrast
enhancement, perilesional edema, meningeal
enhancement/dural tail, T1 isointense lesion,
T2 isointense lesion, T2 hypointense lesion,
cerebral infarction, arteritis, nonspecific white
matter lesions involving the frontotemporal
lobes, hippocampus and periventricular area,
atrophy, gummas, extraaxial enhancement,
high signal changes in the bilateral mesial
temporal lobes including both hippocampus
and amygdala in T2-images and FLAIR and
DWI sequence, ventricular dilatation.11 In neu-

rosyphilis medium and small vessels are usual-
ly involved. The most frequently involved arter-
ies are middle cerebral artery and branches of
the basilar artery.11 Our patient had hypointen-
sity on T1 in the left frontal region with hyper-
internsity on the left frontal T2 MRI with
restricted diffusion on DWI image, which sup-
port a vasculitic expression of the disease. 

The goal of therapy is to inhibit the progres-
sion of the infection and reverse the symptoms.
Furthermore response to therapy depends on
the stage of infection.10 Antibodies produced in
response to the syphilis antigen results in neu-
roinflammation, which can contribute to initia-
tion and maintenance of chronic inflammation
and tissue damage in neurosyphilis independ-
ent of active infection.4 Data on the treatment
of psychiatric symptoms associated with paretic
neurosyphilis are very limited. For late disease,
especially the parenchymatous forms, resolu-
tion of symptoms may not occur. However with
treatment there can be considerable regression
of the neurological and psychological signs as in
our patient.10-13 Repeat lumbar puncture at 3
months showed a fall in protein and VDRL titre
correlating with clinical and radiological
improvement.

Conclusions 

A high index of clinical suspicion is
required to diagnose neurosyphilis and com-
mence treatment early.14 In a illustrative
study of 116 patients with general paresis in
China, after the initial evaluation, neu-
rosyphilis was not suspected in 36 percent of
patients, which delayed the diagnosis for 1 to

24 months.15 Despite the drastic reduction in
the incidence of neurosyphilis with the
advent of effective diagnosis and treatment,
there exists a rise in the number of cases of
primary and neurosyphilis.3,5,16,17 These
trends suggest a failure of prevention.
However, the primary and secondary (P&S)
syphilis rates have increased almost every
year since 2000–2001. In 2014, a total of
19,999 P&S syphilis cases were reported, and
the national P&S syphilis rate increased to
6.3 cases per 100,000 population, the highest
rate since 1994. During 2013-2014, according
to the Centers for Disease Control and
Prevention, the number of cases of late and
late latent syphilis increased 7.9% (from
21,819 to 23,541 cases).16

Therefore, syphilis remains a global health
issue and clinicians are reminded to be vigi-
lant since treatment of this reversible cause of
dementia can be most rewarding.
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