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confirmed with increased CSF opening pressure. Because 
of the presence of white matter abnormalities consistent 
with demyelinating disorder, the patient was periodically 
reevaluated and acute relapses and MRI findings were 
consistent with the diagnosis of definite MS.

In summary, when children present with signs of increased 
ICP and a family history of autoimmune disease there should 
always raise suspicion of an autoimmune mechanism that 
could potentially lead to secondary demyelination and in our 
case, particularly, MS.
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Predictors of Late Seizures in Patients with Cerebral Venous 
Sinus Thrombosis: A Retrospective Analysis

Sir,
Cerebral venous sinus thrombosis (CVST) is a subtype 
of stroke with extremely varied clinical presentations and 
imaging findings, and it has good outcomes in the majority. 
The annual incidence of CVST is approximately 2–5 cases 
per million per year population.[1] It typically occurs in young 
adults.[2] It has been reported that up to 44.3% of patients 
may have seizures in the early stage of the disease, and 9.5% 
of patients may have late seizures.[3] Seizures secondary to 
CVST are categorized into early/acute symptomatic (within 
14 days after the diagnosis) and late/remote symptomatic 
seizures (beyond 14 days after diagnosis).[4] In a study by 
Ferro et al.,[3] late seizures were more frequent in CVST 
patients with early symptomatic seizure and hemorrhagic 
infarct. In another study by Sánchez van Kammen et al.,[5] early 
seizure, intracerebral hemorrhage, subdural hematoma, and 

decompressive hemicraniectomy were found to be predictors 
of late seizures. However, there is no clear consensus on the 
validity of these predictors. In the present study, we tried to 
find the predictors of late seizures in patients with CVST, based 
on clinical, imaging, and biochemical variables.

We conducted a retrospective, cross‑sectional, single center, 
hospital‑based study. The hospital registry was screened 
retrospectively to identify records with a diagnosis of acute 
CVST from July 2019 to January 2013. Fifty consecutive 
patients diagnosed with acute CVST and available for 
follow‑up to a minimum of 1 yearin each subgroup i.e., a) 
without seizures, b) with only early seizures, and c) with 
late seizures were included in the study [Figure 1]. Patients 
with seizures secondary to antiseizure medications (ASMs) 
withdrawal, alcohol withdrawal seizures, and patients with a 
history of seizures in the past were excluded from the study.

This is an open access journal, and articles are distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to remix, tweak, and build 
upon the work non‑commercially, as long as appropriate credit is given and the new creations are 
licensed under the identical terms.

DOI: 10.4103/aian.aian_877_21

Submitted: 30‑Sep‑2021 Revised: 13‑Jan‑2022  
Accepted: 22‑Jan‑2022 Published: 24‑Jun‑2022

Priti.Mahadik
Rectangle



Letters to the Editor

 Annals of Indian Academy of Neurology ¦ Volume 25 ¦ Issue 3 ¦ May-June 2022570

The demographic and clinical characteristics and imaging 
features of these three subgroups are described in the 
table [Tables 1 and 2]. The median (IQR) age for the late 
seizure subgroup was 35 (27.7–47.2) years, the early seizure 
subgroup was 36 (27.544.0) years, and for the no seizure 
subgroup was 34 (27.5–40.2) years. The gender ratio (M:F) 

in the late, early, and no seizure subgroups were 21:29, 19:31, 
and 29:21, respectively. Forty‑six (92%) of 50 patients with 
late seizure were on ASMs, of which 30 (65%) patients 
were on single ASMs only. The median duration of first 
late seizure recurrence was 8.5 (4–18.25) months. During 
a median (IQR) follow‑up duration of 22 (12–30) months, 
12 (24%) of 50 patients had more than one episode of late 
seizure. Late‑recurrence of seizures were more commonly 
found in patients with a motor deficit (χ2 = 8.067, P = 0.018) and 
language dysfunction (χ2 = 7.197, P = 0.027) at presentation. 
On imaging, hemorrhagic infarct (χ2 = 10.69, P = 0.005), 
involvement of frontal lobe (χ2 = 29.91, P < 0.001), raised 
intracranial pressure, and cortical vein thrombosis (χ2 = 11.67, 
P = 0.003) were found to be significantly associated with late 
seizures as per the univariate analysis. The risk factor in the 
form of alcohol consumption (χ2 = 10.16, P = 0.001) was also 
found to be significantly associated with late seizures [Table 1]. 
Multinomial regression analysis was done to analyze the data. 
The deviance Chi‑square test suggested that the model was fit 
for data analysis. Regression analysis showed that the patients 
with frontal lobe involvement (P = 0.044) and hemorrhagic 
stroke (P = 0.002) were more likely to be associated with late 
seizures in comparison to the patient with no seizure group. 
While in comparison to the early and late seizure group, cortical 
vein involvement and frontal lobe involvement were more likely 

Table 1: Demographic, baseline clinical profile, laboratory investigation of patients

Late seizure recurrence 
group (n=50)

Early seizure only 
group (n=50)

No seizure 
group (n=50)

χ2 P

Age (Median)(IQR) 35 (27.7–47.2) 36 (27.5‑44.0) 34 (27.5‑40.2) 2.008 0.366*
Sex (F: M) 21:29 19:31 29:21 4.509 0.105
Clinical feature

Duration of symptoms (days) 6.38±5.4 6.22±4.76 7.52±5.61 0.313*
Headache 46/50 (92%) 45/50 (90%) 46/50 (92%) 1.000†

Altered sensorium 16/50 (32%) 16/50 (32%) 14/50 (28%) 1.029 0.598
Language dysfunction 8/50 (16%) 10/50 (20%) 9/50 (18%) 7.197 0.027
Motor deficit 28/50 (56%) 22/50 (44%) 14/50 (28%) 8.067 0.018
Isolated raised ICT feature 11/50 (22%) 22/50 (48%) 19/50 (40%) 3.047 0.080
Isolated parenchymal features 31/50 (62%) 23/50 (46%) 16/50 (32%) 9.032 0.002
Both raised ICT and parenchymal features 37/50 (74%) 42/50 (84%) 34/50 (68%) 0.437 0.508

Investigation
Anaemia 21/50 (42%) 13/50 (26%) 21/50 (42%) 3.034 0.219
 Polycythaemia 10/50 (20%) 8/50 (16%) 5/50 (10%) 2.400 0.301
Hyperhomocysteinemia 24/50 (48%) 32/50 (64%) 25/50 (50%) 3.382 0.184
Low vitamin B12 18/50 (36%) 17/50 (34%) 17/50 (34%) 1.152 0.562
ANA/ANCA 3/31 (9%) 5/29 (17%) 2/35 (6%)
APLA 0/32 (0%) 0/21 (0%) 3/34 (9%)
Protein C 5/12 (42%) 1/10 (10%) 2/7 (28%)
Protein S 6/11 (54%) 3/9 (33%) 3/7 (42%)
Antithrombin III 1/7 (14%) 3/8 (38%) 1/7 (14%)
Alcohol consumption 14/50 (28%) 24/50 (48%) 10/50 (20%) 10.16 0.006
Smoking 7/50 (14%) 10/50 (20%) 5/50 (10%) 2.083 0.353
Postpartum state 7/21 (33%) 2/19 (10%) 4/29 (14%) 2.710 0.099
Pregnancy 0/21 (0%) 0/19 (0%) 3/29 (10%)
Menstrual disturbance with OCP inatke 6/21 (29%) 5/19 (26%) 4/29 (14%) 1.662 0.197

* Kruskal‑Wallis Test; † Fisher’s Exact Test; Abbreviations: IQR: Interquartile range, ICP‑ intracerebral pressure

Figure 1: Flowchart for patient selection



Letters to the Editor

 Annals of Indian Academy of Neurology ¦ Volume 25 ¦ Issue 3 ¦ May-June 2022 571

to be associated with late seizures. The correct classification 
percentage of the fitted model is 68% (Supplementary data).

Seizures and epilepsy can influence the management and 
outcome of CVST, both in the acute stage as well as in 
follow‑up. The appropriate and rational use of ASMs is essential 
for better outcomes. Predictors of seizure occurrence in early 
and late phases CVST will help the clinicians to decide on 
initiation as well as the duration of treatment with ASMs. 
Multiple large cohort studies have shown that the presence 
of focal deficits, hemorrhagic infarct, the involvement of 
frontal lobe, and superior sagittal sinus was significantly 
associated with the occurrence of early seizures in patients 
with CVST.[6‑9] However, much less is known about predictors 
of late seizures. Hence, the present study aimed at determining 
the predictive factors for late seizures in patients with CVST. 
On multinomial regression analysis, frontal lobe involvement 
and hemorrhagic infarct were significantly associated with 
late seizures when compared with the “no seizures” group. 
This is the first time we are proposing the involvement of 
the frontal lobe in patients with CVST as a predictor for late 
seizures, which needs to be confirmed in prospective studies. 
The hemorrhagic infarct and cortical involvement are found 

to be associated with late seizure in other stroke types.[10] The 
subdural hematoma and decompression surgery were not 
found to be significantly associated with the late seizures in the 
current study. In this study, of 50 patients with late seizures, 
46 (92%) patients had early seizures as well suggesting it as a 
predictor for late seizures, but the prevalence of late seizures in 
the early seizures subgroup has not been studied. Other studies 
attempted to determine the predictors of late seizures were 
compared [Table 3]. The late seizures as well as the duration 
of ASMs in patients CVST can have a negative impact on the 
physical and mental health of patients, especially in women of 
childbearing age and their families. In this study, 32% of the 
patients had a seizure after 1‑year symptom onset, whereas 
12% of patients had seizure recurrence even after 2 years of 
symptom onset. The finding highlights that one should have 
a cautious approach while tapering ASM, especially when the 
patient has above described predictors of late seizures.

The strengths of the study were that it was a single center study 
with a relatively uniform treatment protocol and follow‑up. The 
limitations of our study are the following: 1) retrospective data, 
2) small sample size, and 3) full panel of investigations were 
not available uniformly for all patients. This might justify the 

Table 2: Imaging features of patients

Late seizure recurrence 
group (n=50)

Early seizure only 
group (n=50)

No seizure 
group (n=50)

χ2 P

Sinus involved
Superior sagittal 45/50 (90%) 43/50 (86%) 33/50 (66%) 7.588 0.230
Cortical vein 37/50 (74%) 25/50 (50%) 22/50 (44%) 11.67 0.003
Transverse 32/50 (64%) 36/50 (72%) 35/50 (70%) 0.805 0.668
Sigmoid 28/50 (56%) 34/50 (68%) 36/50 (72%) 3.061 0.216
Multiple sinuses 34/50 (68%) 37/50 (74%) 38/50 (76%) 0.793 0.372
Deep venous sinuses 5/50 (10%) 7/50 (14%) 10/50 (20%) 2.204 0.363

Infarct characteristics
Non‑haemorrhagic Infarct 8/50 (16%) 11/50 (22%) 3/50 (6%) 5.220 0.074
Haemorrhagic infarct 40/50 (80%) 30/50 (60%) 26/50 (52%) 10.69 0.005
Without parenchymal lesion 2/50 (4%) 9/50 (18%) 21/50 (42%) 20.384 <0.001

Lobe involvement
Frontal 38/50 (76%) 18/50 (36%) 12/50 (24%) 29.91 0.001
Parietal 15/50 (30%) 19/50 (38%) 14/50 (28%) 1.287 0.526
Temporal 8/50 (16%) 13/50 (26%) 17/50 (34%) 4.300 0.116
Midline shift 30/50 (60%) 18/50 (36%) 20/50 (40%) 6.553 0.038
Raised ICP sign 38/50 (76%) 43/50 (86%) 34/50 (68%) 3.516 0.172
Subdural hematoma 1/50 (2%) 4/50 (8%) 3/50 (6%) 1.848 0.396
Decompression surgery 13/48 (27%) 5/41 (12%) 10/29 (34%) 5.165 0.075

Table 3: Comparison with previous studies

Studies Predictors of late seizures The median duration of follow up in months
Ferro et al., 2003[3] Early symptomatic seizure and hemorrhagic infarct 18 months
Davoudi et al., 2013[5] Acute seizure and supratentorial parenchymal lesion 27 months
Kammen et al., 2020[5] Early seizure, intracerebral hemorrhage, subdural hematoma, 

and decompressive hemicraniectomy
24 months

Current study Frontal lobe involvement, cortical vein involvement, and 
hemorrhagic infarct

22 months
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need of a prospective study to determine the exact predictors 
for late seizures.

Statistical analyses by Dr P.V. Prathyusha, Research Assistant, 
Department of Biostatistics, NIMHANS, Bengaluru, 560029.
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Vascular Parkinsonism with Dystonia in Moyamoya Disease: An 
Expansion of Movement Disorder Phenomenology

Dear Sir,
Moyamoya disease (MMD) is a chronic occlusive 
cerebrovascular disease with unknown etiology which is 
characterized by steno‑occlusive changes at the terminal 
portion of the internal carotid artery (ICA) and a characteristic 
leptomeningeal collateral vessel at the base of the brain.[1] 
About 6% of patients develop movement disorders that include 
chorea (most common), dystonia, paroxysmal dyskinesia as 
the presenting symptom or during the course of the illness.[2,3] 
Reports of vascular parkinsonism in MMD are scarce. Hereby, 
we report a 21‑year‑old lady who had a history of carotid 
artery transient ischemic attack (TIAs), two episodes of 
hemiplegia (right and left) with ischemic infarcts in the left 
internal carotid artery territory, and right capsule‑ganglionic 
bleed. Magnetic resonance angiogram and digital subtraction 
angiography were suggestive of MMD. She developed lower 
cranial‑cervico‑bibrachial dystonia with freezing of gait, 
appendicular rigidity, and bradykinesia suggestive of vascular 
parkinsonism.

case 1
A 23‑year‑old lady presented with a history of recurrent 
neurological symptoms in the form of TIAs – threeepisodes 

lasting less than 30 min (right hemiplegia with dysarthria) 
4 years back at the age of 19 years. Six months later, she 
developed right hemiplegia with motor aphasia which 
lasted for 2 months and gradually improved. Brain magnetic 
resonance imaging (MRI) showed an infarct in the left 
distal internal carotid artery (ICA). Three months after the 
right hemiplegia, she had a mild headache followed by left 
hemiplegia which improved completely in 4 weeks. Computed 
tomography head showed right basal ganglia bleed. There 
was progressive worsening of gait in the form of slowing 
in the speed, short‑stepped with start hesitation, and motor 
blocks while walking over the next 3 years. Subsequently, she 
developed dystonic posturing of upper limbs and torticollis. 
She had residual motor aphasia. Systemic examination was 
unremarkable. Neurological examination showed that she 
was conscious, cooperative, and oriented to time, place, and 
person. She had motor aphasia. The cranial nerve examination 
was normal. Deep tendon reflexes were brisk in all limbs 
with extensor plantar response. There was symmetrical 
appendicular bradykinesia and rigidity in all limbs. She had 
jaw opening dystonia, lingual dystonia, cervical dystonia with 
left torticollis and right laterocollis, and bilateral brachial 
dystonia [Video 1]. There was difficulty initiation of gait 
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