| ¥ Case Report

Cerebral Venous Sinus Thrombosis and Helminthiasis. A Case-Based

Review

Abstract

Cerebral venous sinus thrombosis (CVST) is an uncommon and underreported neurological condition.
This condition has varied aetiologies, clinical manifestations, and significant sequelae if left untreated.
We report the case of a 10-year-old male with fever, altered sensorium, cranial nerve neuropathies, and
left hemiplegia. His imaging findings revealed features consistent with CVST, and he was subsequently
noticed to be passing live worms per rectum while on admission. He was managed nonoperatively,
improved significantly, and was discharged with residual motor deficits. In addition, we present a
literature review of published case reports of CVST associated with helminthiasis, highlighting its
possible pathophysiology, clinical spectrum, and management peculiarities.
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Introduction

Cerebral venous sinus thrombosis (CVST)
is the formation of clots within the dural
sinuses. It is an infrequent cause of stroke
affecting all age groups but commonly
reported in the young adult population
with a female predominance.!" Paediatric
CVST, a subset, has an incidence of about
0.6 per 100,000 children per year and mainly
affects neonates.”? Knowledge of paediatric
CVST is still unfolding, with data from
Africa mainly limited to case reports.”
Common aetiological factors are infection,
dehydration, and hypercoagulable state. Its
clinical presentation is subtle and ranges
from non-specific headache, anorexia,
and vomiting to more sinister findings
such as cranial neuropathies, hemiplegia,
visual loss, cognitive deficits resulting in
learning difficulties, and death.® Although
the neurological sequelae of helminthiasis
infestation have been extensively reported,
CVST appears to be a rare occurrence with
few published reports. Thus, a strong index
of suspicion is needed for prompt diagnosis
and the commencement of treatment.

Case Presentation

A 10-year-old right-handed male primary
school pupil was referred from a private
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health facility due to right facial swelling
lasting 9 days, accompanied by fever and
altered sensorium for a week. The right
facial swelling began as a painful boil near
the eye and gradually extended to involve
the right side of the face. Additionally,
he experienced watery eye discharge
and reduced movement of the same eye.
Two days later, he developed a high-
grade constant fever, which was mildly
relieved by antipyretics, along with altered
sensorium and left extremity weakness,
progressing to an inability to use the left
limbs. There were no reports of seizure,
nausea, or vomiting.

There was no history of facial trauma or
similar illness in the family. His genotype
was unknown. He had no history of prior
hospital admissions but was not fully
immunised for his age. He is the third
child in a monogamous family with seven
offspring, residing in a shared apartment
in a rural setting and drinks well water,
with an open sewage and refuse disposal
system.

A general examination revealed a
chronically ill-looking male adolescent
who was febrile with a temperature of 40°C
and appeared pale. His weight was 19kg
(58% of expected, thus small for his age).
There was a diffuse right-sided hemifacial
erythematous swelling that was tender and
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firm, accompanied by periorbital oedema and matted
eyelids with crust.

Neurological examination revealed a Glasgow Coma
Score (GCS) of 10 (an eye-opening score of 3, a best
verbal response of 2, and best motor response of 95).
The right pupil measured 4 mm and showed sluggish
reactivity to light, while the left pupil measured 3 mm
and showed brisk reactivity to light, with normal
fundoscopic findings. He had bilateral abducens nerve
palsy with left upper motor neurone facial nerve palsy.
The neck was persistently tilted to the right with marked
stiffness, and positive Kernig and Brudniski signs were
noted. He exhibited global reduced muscle bulk with left
spastic hemiplegia. Other pertinent findings on systemic
examination included generalised coarse crepitation and
non-tender hepatomegaly, with the liver palpable 3cm
below the right costal margin.

A cranial CT scan [Figure 1] revealed a right Sylvian
fissure-based frontotemporoparietal hypodense lesion
with mass effect, as evidenced by a marked midline shift
with effacement of the ipsilateral ventricle. The vascular

reformatted images [Figure 2] show complete right sigmoid
sinus and internal jugular vein thrombosis (indicated by
the red arrow), demonstrated by non-visualisation of the
involved sinuses. These findings are consistent with cerebral
venous thrombosis with venous infarct.

His full blood count revealed a packed cell volume of 24%
and leucocytosis of 14,500 cells/mm? with neutrophilia.
Serum electrolytes and urinalysis were normal. C-reactive
protein was markedly elevated (176,000), while prothrombin
time and activated partial thromboplastin time were 11.3s
(normal) and 47.9s (elevated), respectively. The total serum
protein was normal (74g/l), serum albumin was low (29g/
dl), and the retroviral screen was negative. Blood culture,
gene Xpert, chest X-ray, D-dimer, genotype, and neck
Doppler scan were requested, but they were not done due
to financial constraints.

He was subsequently placed on weight-based low molecular
weight heparin (LMWH) and subsequently bridged to
warfarin tablets after a week of presentation, along with
intravenous antibiotics (meropenem and vancomycin).
Ocular care was provided with ofloxacin eye drops and

Figure 1: A cranial CT scan revealed a right frontotemporoparietal hypodense lesion with mass effect as evidenced by a marked midline shift with effacement
of the ipsilateral ventricle. These findings are in keeping with venous infarction. Axial, coronal, and sagittal views are shown in (a), (b), and (c), respectively

Figure 2: The vascular reformatted images show a complete right sigmoid sinus and internal jugular vein thrombosis (red arrow) demonstrated by non-
visualisation of the involved sinuses. These findings are in keeping with cerebral venous thrombosis. The coronal and sagittal views are shown in (a)

and (b), respectively
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Table 1: Reported cases of cerebral venous sinus thrombosis with associated helminthiasis

Reference (Year Country Specific Clinical Features Involved Sinus(es) Treatment
of Publication) Helminth Modalities
Dalcin et al.! Canada Trichinella Headache, blurred Superior sagittal sinus, Corticosteroid,
(2017) nativa vision, CN VI palsy, and left transverse sinus, and antihelminthics,
bilateral papilledema inferior and straight sinus anticoagulant
Barr!'V (1966) Canada Trichinella Headache, fever, Cavernous sinus Corticosteroid
spiralis bilateral periorbital
edema, and CN VI palsy
Jia-Yan Wu China Paragonimus Loss of consciousness, Superior sagittal sinus, Anticonvulsant,
et al¥(2013) westermani seizure, and right sigmoid sinus, and left antihelminthic,
hemiplegia transverse sinus anticoagulant
Evans et al."% United Trichinella Headache, vomiting, Superior saggital sinus Corticosteroid,
(1982) States of spiralis seizure, right hemiplegia, anticonvulsant
America and papilledema
Gay et al B! United Trichinella Headache, photophobia, Multiple sinuses (not Corticosteroid
(1982) States of spiralis seizure, and left upper specified)
America limb monoparesis
Prasad et al.®® Nepal Taenia Headache Right lateral sinus Antihelminthic
(2005) solium
El Koussa FTA Trichinella FTA Superior sagittal sinus FTA
et al.® (1994) spp and left lateral sinus

CN = cranial nerve, FTA = full text not available

assistance with toileting. Nutritional rehabilitation
was commenced. Blood transfusion was performed for
optimisation, and intensive physiotherapy was initiated.
However, the patient was unable to consistently adhere
to medications on several occasions due to financial
constraints.

On the second week of admission, he was noticed to
pass live worms per rectum, which were demonstrated to
be Ascaris lumbricodes. Stool examination microscopy
revealed ova of A. lumbricoides, while blood film for
microfilaria was negative. He was given a stat dose of oral
albendazole and weight-adjusted oral ivermectin by the
medical parasitologist.

The patient made significant improvement with the
resolution of fever, facial swelling, and ocular infection. He
was discharged on the fourth week of admission to a follow-
up clinic with a GCS of 15 with residual left hemiparesis.

We searched all published journals from inception
until October 2023, on PUBMED, EMBASE, and
GOOGLE SCHOLAR using the following search terms:
“cerebral venous thrombosis” “dural sinus thrombosis”
“helminthiasis,” and “worms.” Additionally, we also looked
through the lists of references in relevant research papers
to find any additional studies. We identified a total of seven
case reports, of which five were males and two females,
with a mean age of 38.4 years (range: 13-50 years).5'1 All
were adults except one.®! Headache was the predominant
symptom seen in all cases, with abducens nerve palsy
reported in two cases. The superior sagittal sinus was the
most common sinus involved (5/7). Mortality was only
recorded in one of the cases? (see Table 1).

Discussion

Fever, altered sensorium, and focal neurologic deficits
are common clinical features of CVST, though not
pathognomonic. Similar clinical patterns were noted in the
reported cases (see Table 1). While helminthic infestation
can hardly explain the fever, superimposed or concurrent
bacterial infection may be responsible for the pyrexia. The
leucocytosis with predominant neutrophilia in our patient
supports this. Previous case reports (as shown in Table 1)
had identified Trichinella as the most common worm
associated with CVST. This is probably the first report of
Ascaris in association with CVST. Poor sewage disposal
and unsafe water consumption were likely the routes of
helminthic exposure in our index case.

The consequences of helminthiasis on the central nervous
system include both direct and indirect pathological
effects, potentially leading to conditions such as
epilepsy, encephalopathy, eosinophilic meningitis, and
neurocysticercosis.'? While establishing a true causal
relationship between helminthiasis and CVST may be
challenging, both conditions co-existed in our patient.
Further studies are required to determine this association.
Additionally, a noteworthy case involved the extraction
of a live worm (Ophidoascaris robertsi) from the right
frontal lobe of a 64-year-old immunocompromised female,
underscoring the neurological significance of parasitic
infestations.!"?!

Tatter et al." reported two cases of intestinal A. lumbricoides
infestation, each with distinct cerebral manifestations.
One patient had a 2cm right mesial temporal lesion that
subsequently resolved with antihelminthics, while the other
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developed a polymicrobial brain abscess, with 4. lumbricodes
hypothesised as a potential vector. Reports of CVST in the
setting of helminthiasis appear to be limited in the literature,
with a summary of documented cases tabulated [Table 1].

The proposed mechanisms of CVST in helminthiasis include
hypereosinophilia, toxic vasculitis, and direct seeding within
the sinus.'> We hypothesised that 4. lumbricoides may have
played a synergistic role in the development of CVST in this
index case via anaemia and chronic malnutrition resulting
from loss of essential micro and macronutrients, with
resultant immunosuppression.'s Furthermore, anaemia has
been recognised as an independent risk factor for cerebral
venous thrombosis formation in paediatrics, particularly
when it is chronic and due to iron deficiency.'”!¥ Pointers
to malnutrition in this case included low weight for age, low
total serum albumin level, and hepatomegaly. The possible
causes of CVST in our patient included anaemia, fever, a
right facial boil with ocular infection, and helminthiasis.

The definitive diagnosis of helminthic invasion of the brain
involves direct pathological demonstration of the ova, larva,
or worms in the brain, which is invasive and not usually
feasible. Thus, most diagnoses are made with supporting
clinical, laboratory, and neuroimaging findings with clinical
resolution at the commencement of antihelminthiasis.
Magnetic resonance (MR) imaging with MR venography
or computed tomogram (CT) scan with CT venography of
the head and neck is recommended for diagnosis of CVST. In
our sub-region, a cranial CT scan is usually used for diagnosis
(either with or without contrast, as in this instance). This
may lead to underreporting of cases, as CT scans without the
complement of CT venography have lower sensitivity.12

Treatment is centred on antihelminthics and anticoagulants,
addressing other underlying causes and controlling
neurological complications such as seizures and raised
intracranial pressure. While there is a paucity of well-
designed randomised trials evaluating the effectiveness of
anticoagulants in paediatrics, they should be started once
the diagnosis is made and have been observed to be safe in
this age group.®!! Our patient improved significantly with
anticoagulants, antihelminthics, and other supportive care;
however, he still has residual motor deficits. This has been
noted to occur in patients who initially present with focal
neurologic deficits, as in our index case.*?

Poor healthcare financing, coupled with low socioeconomic
status, continues to hamper optimum patient care. Our
index patient was not fully compliant with his medications
and requested investigations due to out-of-pocket health
funding, emphasising the need for more inclusive healthcare
insurance.

Conclusion

CVST, though uncommon, should be considered in
patients presenting with altered sensorium, fever, and focal

neurologic deficits, especially in the presence of intestinal
A. lumbricoides. 1t is essential to establish investigation
modalities in patients with CVST and helminthiasis to
better understand the pathophysiology and determine
its exact role, whether as a “direct causative agent” or a
“potentiating factor.”
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