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ABSTRACT

Background: Moyamoya disease is an uncommon cerebrovascular disorder. There is
speculation that syphilis may induce Moyamoya disease; however, literature on this
association is sparse.

Case Report: We describe the case of a 43-year-old female with syphilis who experienced
three ischemic strokes. Angiography revealed a “puff of smoke” pattern, diagnostic of
Moyamoya. The patient underwent antiplatelet therapy following antibiotic treatment
for syphilis. Despite conservative management, there was no clinical improvement.
Consequently, the patient was referred for neurosurgical intervention and underwent burr
hole surgery to treat Moyamoya disease.

Conclusion: There are no definitive conclusions regarding whether the patient’s primary
complaints stem from syphilis or Moyamoya disease. To our knowledge, this case represents
the second instance where Moyamoya disease and syphilis have been reported concurrently.
This case suggests that syphilis should be considered as a potential factor in patients
presenting with Moyamoya disease.
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INTRODUCTION

Moyamoya disease is a rare anomaly affecting cerebral circulation, characterized by chronic
progressive stenosis of the supraclinoid internal carotid artery and the arteries forming the
polygon of Willis." This condition results from the blockage or stenosis of the internal carotid
arteries on both sides. The collateral fine vascular network system that forms at the base of the
brain and at the level of the basal ganglia gives the disease its characteristic “smoky” appearance
on angiography. This appearance is defined by the Japanese word “Moyamoya,” which means
“blown cigarette smoke

The clinical symptoms of Moyamoya disease are variable. In the juvenile form, focal motor and
sensory functions are lost due to transient ischemic attacks, while in the adult form, intracranial
hemorrhage and cerebrovascular insufficiency are observed.?

Although the etiology of Moyamoya disease is still unclear, studies have indicated that it
progresses with or follows congenital, genetic, and tumoral diseases.” As in our patient’s case,
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Figure 1. (a) DWI MRI showing left cortical hyperintensity.
(b) TOF MR-Angiography: Arrows pointing to a cavernous
ICA. (c) Cervical MR-Angiography: Arrow indicating the left
ICA at the bifurcation. (d) Digital Subtraction Angiography:
Arrow highlighting the Moyamoya appearance at the level
of the cavernous ICA.

syphilis is another disease that can precede Moyamoya
disease. Caused by the bacterium Treponema pallidum,
syphilis can be transmitted sexually, transplacentally, through
contact with an open wound, or by blood transfusion.
If left untreated, it can lead to severe complications and
internal organ involvement. It is observed in sexually active
individuals of both genders.?

CASE REPORT

A 37-year-old female patient presented to our Trakya
University Training and Research Hospital’s neurology clinic
with complaints of left-sided throbbing headaches, slurred
speech, and a leftward shift in the mouth. The patient reported
that the speech lisp lasted for approximately half an hour at a
time, occurred several times throughout the day, and that her
symptoms had been gradually improving. She has a history
of diabetes and has been using Lantus 6 IU and NovoRapid
6-8-10 IU. It was noted that she does not consume alcohol,
but she has been smoking a pack of cigarettes every two days
for the past 20 years. Based on her symptoms, a preliminary
diagnosis of transient cerebral ischemic attacks with motor
aphasia was made. She was prescribed dual antiplatelet
therapy with clopidogrel 75 mg and acetylsalicylic acid 100
mg daily. Additionally, she was given atorvastatin 20 mg/
day for hyperlipidemia, and her insulin levels were regulated.
Diffusion-Weighted Magnetic Resonance Imaging (MRI)
showed left frontal cortical hyperintensity. Both cavernous
internal carotid arteries (ICAs) were narrowed on cerebral
angiography, and the left ICA showed low calibration post-
bifurcation (Fig. 1a-c). Digital subtraction angiography
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Figure 2. (a) DWI MRI depicting left cortical hyperintensity.
(b) TOF MR-Angiography: Thin arrow showing the occluded
right cavernous ICA, thick arrow indicating left ICA
narrowing.

revealed a Moyamoya-like appearance at the cavernous
segment of the ICA (Fig. 1d).

Extensive investigations for etiology revealed no cardiac
pathology or diathesis for thrombosis. The patient was
tested for vasculitis, with positive Venereal Disease Research
Laboratory (VDRL) and Hep-2 Antinuclear Antibody (HEP-2
ANA) results. Given the positive VDRL, a Treponema Pallidum
Hemagglutination Assay (TPHA) test was conducted and
foundto bessignificant. The department of infectious diseases
was consulted due to suspicion of infection, despite no
reported sexual activity, anamnesis, or chancre in the patient
or their partner. Subsequently, a Fluorescent Treponemal
Antibody Absorption (FTA-ABS) test was sent to an external
centerforadetailed examination,and a LumbarPuncture (LP)
was performed. The Cerebrospinal Fluid (CSF) protein level
was 62 mg/d|, sugar 55 mg/dl, and eight lymphocytes were
observed. Thoracic MRl angiography, conducted to assess for
vasculitis, showed that the aorta, arcus aorta, and thoracic
aorta were normal. After a positive FTA-ABS result, both the
patient and her husband underwent antibiotic therapy. The
patient was diagnosed with cerebrovascular disease due
to syphilis-induced vasculitis. Her dual antiplatelet therapy
was reduced to a single agent, continuing with clopidogrel
at the third month. Ten months later, she presented with
right-sided hemiparesis with 4/5 muscle strength and mild
dysarthria. Her headaches persisted, and she continued to
smoke. Diffusion-Weighted Imaging (DWI) MRI indicated
left cortical acute ischemia, occlusion of the right cavernous
ICA, and progression of the left intracranial ICA narrowing
on MR angiography (Fig. 2). VDRL tested negative. She was
placed back on dual antiplatelet therapy and advised to quit
smoking.
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Figure 3. (a) MR-Angiography showing progression of
ICA narrowing. (b) DSA demonstrating progression of
ICA narrowing. (c) DSA: Arrows indicating anastomoses
between external and internal carotid branches. (d) 3D CT
Skull: Image of the patient after surgery. (e) DSA of External
Carotid Artery: Showing abundant collaterals to the Middle
and Anterior Cerebral Arteries.

Despite optimal medical treatment, she experienced three
episodes of right-sided hemiparesis and transient ischemic
attacks over two years. Her headaches worsened, and she
did not respond to steroid therapy. No rheumatologic or
cardiac diseases were diagnosed during this period. The
narrowing of the cavernous ICAs progressed (Fig. 3a, b), and
intra-extracranial anastomosis developed over time (Fig.
3c). We concluded that the patient had Moyamoya disease
and was unresponsive to medical treatment. Therefore, she
was referred to neurosurgery, where burr-hole surgery was
performed to promote intra-extracranial anastomosis (Fig.
3d). Six months after the surgery, she experienced no ischemic
attacks, and her headaches had eased. An increase in collateral
anastomoses was observed on her angiography (Fig. 3e).

DISCUSSION

Moyamoya disease and syphilis are rare causes of strokes in
young individuals. Although syphilis is one of the diseases
associated with Moyamoya disease, there are insufficient
reports in the literature describing the co-occurrence of
Moyamoya and syphilis. We present this patient as it represents
only the second case to describe both Moyamoya disease and
syphilis.* The treatment process for Moyamoya lacks definitive
guidelines, and this report aims to examine the treatment
approach for our patient.
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We considered our patient to have experienced a stroke due to
syphilitic arteritis, given her young age and the diffuse arterial
involvement. However, the arterial narrowing progressed even
after treating the infection. This raises the question: Was our
case solely Moyamoya disease from the start, or did syphilitic
arteritis cause the progressive arterial narrowing? This is a
matter of debate.

According to the latest stroke management guidelines, the
use of antiplatelet agents is recommended for all ischemic
strokes not caused by cardioembolicsources.Weadministered
dual antiaggregant therapy to our patient diagnosed with
syphilitic arteritis, who also received antibiotic therapy for
syphilis. Syphilis may not have been the primary issue, as the
patient’s symptoms did not improve despite the medications
used. The “puff of smoke” appearance consistent with
Moyamoya, observed on cerebral angiography, necessitated
treatment for Moyamoya.®

Moyamoya disease currently lacks a radical cure, but
surgical intervention offers more benefits than conservative
treatment, particularly in terms of enhancing cerebral
perfusion. Cerebral perfusion significantly affects
neurological function. For symptomatic Moyamoya
disease, surgical therapy is associated with a lower rate of
secondary strokes compared to conservative treatment.
The mortality rate from bleeding with conservative
treatment was approximately four times higher than with
surgical treatment.® Burr hole surgery is recognized for its
effectiveness in revascularizing ischemic brain tissue in
adults. Given these considerations, burr hole surgery was
chosen for our patient’s treatment of Moyamoya.

From the initial diagnosis to the operation, approximately
four years elapsed. During this period, conservative
treatment was attempted without any improvement
in symptoms, leading to the decision for surgical
intervention. Although the general principle is to minimize
the time between diagnosis and revascularization current
guidelines provide no definitive recommendation on the
timing of surgery.’

CONCLUSION

We remain uncertain whether the primary source of the
patient’s complaints is Moyamoya or syphilis. It is possible
that she developed syphilis after acquiring Moyamoya, or
syphilis may have precipitated Moyamoya. There are no clear
guidelines for treating Moyamoya disease. It is important to
increase the reporting of Moyamoya cases to facilitate further
research. Additionally, we recommend that clinicians evaluate
for syphilis in patients with Moyamoya, as highlighted by the
case we have reported.
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