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ABSTRACT

Background and Purpose: Cerebral venous thrombosis (CVT) is characterized by its clinical pleomorphism and pathogenetic
variability. We studied 87 patients with CVT associated with pregnancy, and puerperium to find clinical profile, neuroradiological
presentation and prognosis. Methods: A retrospective analysis was conducted based on clinical records at our institute between
June 2008 and June 2018 without any personally identifying information. The diagnosis of CVT was confirmed by magnetic
resonance imaging, angiography, or neuropathological study. Results: Among 87 patients, there were 82 of CVT associated with
puerperium and 5 during pregnancy. Fifty-five women were multiparous. Cesarean delivery, hypertension, and anemia were
strongly and significantly associated with CVT. Final outcome was considered good with anticoagulation; mortality rate was 10.34%.
Conclusion: CVT associated with pregnancy, and puerperium is not an uncommon entity and has acute onset and a better prognosis.
Pregnancy-related hypertension and Cesarean delivery and anemia are important risk factors for CVT. Further studies are needed
to evaluate the need for therapeutic strategies for patients with CVT during pregnancy and puerperium.
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Introduction

In 1825, Ribes described the clinical history of a 45-year old
who died after a 6-month history of severe headache, epilepsy,
and delirium. Postmortem examination showed thrombosis of
superior sagittal sinus thrombosis (SSS), left lateral sinus (LS),
and a cortical vein in parietal cortex. This was probably the first
detailed description of cerebral venous thrombosis (CVT). The
first ever description of superior SSS occurring in puerperium
was by Abercrombie in 1828.

CVT may result from multiple factors, including hypercoagulable
states, as found in pregnancy and the puerperium, oral
contraceptive pills (OCPs), infection, malignancy, and direct
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injury to the venous system in the head or neck. Pregnancy or the
use of OCPs in patients with an underlying genetic susceptibility,
such as factor V Leiden or factor II G20210Aa mutations or
hyperhomocysteinemia, compounds the tisk of CVT.

In general population and during pregnancy, CVT is a rare
diagnosis, but it is one of the most common cerebrovascular
complications in pregnancy, affecting 11.6 per 100,000
deliveties.! Studies have demonstrated a wide range of incidence
of CVT-attributable pregnancy-related stroke, from 6% to
64%.1% we report clinical profile of 87 patients presenting to
our institute who were diagnosed to have CVT over a period of
10 years. The aim of this paper was to analyze these 87 cases,
to disclose some clinical, paraclinical, or prognostic features
that may be distinctive for patients with CV'T associated with
pregnancy and puerperium.
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Methods

Patient with a diagnosis of CVT admitted to our hospital
were included during pregnancy, delivery, and puerperium
(within 6 weeks after delivery). We identified 87 women aged
18—40 years at the time of index event admitted to our center
from June 2008 through June 2018. CVT was suspected from
the history or clinical examination and proven after magnetic
resonance imaging and magnetic resonance venography study
of the brain. Exclusion criteria were (1). Women over 40 years
of age, (2). Clinical and radiological records wete incomplete, (3)
radiological studies were inconclusive, (4) Cavernous sinus
thrombosis.

The demographic characteristics of patients were collected.
History and pertinent examination findings were recorded
including obstetric systemic complications and maternal
prognoses. Imaging studies of patients were collected. The study
was approved by institutional ethics board, and the requirement
for informed consent was waived because of the retrospective
nature of the study and deidentification of data. Clinical
evaluation of patients was assessed using the modified Rankin
scale on the day of discharge.

Results

The mean age of patients was 26 years (range 18—40 years).
Regarding puerperal patients, 29 cases of CVT (33.3%) occurred
during the first week after delivery and 53 (60.91%) during
weeks second and third postpartum. Pregnant patients were
affected in any trimester (one in first, two in the second, and
two in the third trimester. There were 55 multiparous (63.22%),
54 women (62%) from low or rural stratum, and 37 (42.5%)
whose delivery was conducted at home by midwives and who
did not have proper prenatal care. Two patients had a history of
venous thrombosis outside central nervous system (CNS) during
previous pregnancies (one patient had swelling of limbs and was
found to have nephritic syndrome).

Following were the predisposing factors for CVT: nine patients
were using OCP, thrombocytosis in four patients, secondary
polycythemia in three cases, circulating lupus anticoagulant in
three (patients had history of recurrent abortions and found
to have antiphospholipid antibody syndrome), and protein
S deficiency in three patients. In addition, an arteriovenous
malformation was present in two patients and one patient was
found to have adenocarcinoma of the stomach and metastatic
carcinoma in two patients [Figure 1]. Risks of CVT increased
with increasing maternal age, Cesarean delivery, in the presence of
several comorbid conditions: hypertension; infection; excessive
vomiting in pregnancy; and fluid, electrolyte, and acid-base
disorders.

Most of patients presented with history of headache and
vomiting. Headache was the complaint in 64 (73.5%) and

vomiting occurred in 53 (60.6%) patients. Seven (8%) of the
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Figure 1: Risk factors for cerebral venous thrombosis

patients presented with focal seizures and two (2.29%) with
generalized seizures. Six (6.89%) patients presented with altered
sensorium [Table 1].

The most common clinical finding was the disc edema which was
seen in 51 (58.16%) patients. Hemiparesis was seen in 24 (27.58)
and aphasia had 6 (6.8%). Seventeen (19.5%) had bilateral lateral
rectus palsy and multiple extraocular cranial nerve involvement
was seen in three (3.44%) patients.

Anemia was more often present and was usually related to
inadequate supply of iron during pregnancy with or without
blood loss duting delivery and puerperium (hypo chromic 61%;
normochromic 29%). About 43.4% had leukocytosis with
neutrophilic predominance.

Cesarean delivery was a strong and highly significant
predictor (50.5%). Hypertension was also a strong and highly
significant predictor. Among hypertensive CVT, seven had
essential hypertension, one had renovascular hypertension, four
had gestational hypertension, five had preeclampsia, two had
eclampsia, three had pre-eclampsia or eclampsia superimposed
on pre-existing hypertension, and three had unspecified
hypertension.

The diagnosis was confirmed only after magnetic resonance
imaging, magnetic resonance venography, or if needed
digital section angiography (DSA) of brain study. The most
commonly involved sinus was SSS. Thrombosis of SSS was
seen in 50 patients (57.4%). Fifteen (17.24%) patients had
involvement of right transverse sinus. Nine (10.34%) patients
had involvement of left transverse sinus. Seven (8.04%) patients
had involvement of right sigmoid sinus. Five (5.74%) patients
had involvement of left sigmoid sinus. One (1.14%) patient
had internal cerebral vein thrombosis [Figure 2]. Parenchymal
involvement (venous infarct and intracerebral hemorrhage)
was seen in 48 patients (55.17%) with frontal lobe involvement
in 26 patients (29.8%), left parietal lobe involvement in
9 patients (10.34%), and bilateral thalamic involvement in
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Figure 2: Type of cerebral sinus involvement in patients

Table 1: Presenting symptoms in 87 patients with
cerebral venous thrombosis

(n=87)
n %
Headache seizures 64 73.8
Generalized 2 2.29
Focal 7 8
Disorder of consciousness 6 6.8
Vomiting 53 60.6

2 (2.29%). Twenty-six (29.8%) had bilateral hemorrhagic
infarction in frontal lobe. Eight (10.34%) had bilateral frontal
lobe hemorrhage. Twelve (13.79%) had infarction in frontal lobe
and nine (10.34%) in parietal lobe [Figure 3]. Out of 87 patients
studied, 9 patients (10.34%) were expired. Three patients had to
keep on ventilator for 3 weeks and one improved later on. Most
of patients received anticoagulation therapy, because it is well
known that anticoagulation therapy in the early stages of CVT
modifies its natural history and had good outcome. Our series
shows that prognosis of patients treated with anticoagulation
therapy is good.

Discussion

A wide variety of well-known conditions may cause or predispose
to CVT, and their relative importance may defer in different areas
of the world.? This complication is common in out country,
with a prevalence of 4.5/1000 obstetric admissions. Pregnancy
and puerperium are common causes of transient prothrombotic
states. Approximately 2% of pregnancy-associated strokes are
attributable to CV'T.Fl In accordance with an obstetric CV'T series,
symptoms of CVT appeared in first 3 weeks after delivery in the
majority of cases, and as in this study, women who had home
deliveries and poor prenatal care were more often affected. CVT
should be suspected in any female who develops neurological
symptoms in immediate postpartum period, since neatly 33% of
our cases occurred in first week after childbirth. CVT occurred
13 times more often during puerperium than during pregnancy.
This study shows that multiparas are more often affected than
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Figure 3: Neuroradiological findings: Parenchymal involvement in
patients

primiparas, in a proportion of 2:1; this substantiates previous
study.””

CVT presents with a remarkably wide spectrum of signs and
mode of onset, thus mimicking numerous other disorders.["!”
The most common symptoms and signs are headache, seizures,
focal neurological deficits, altered consciousness, and papilledema,
which can present in isolation or in association with other
symptoms.''! About 73.8% of patients in out study had history
of headache. In this study, we found 55.17% of parenchymal
lesions (venous infarct and intracerebral hemorthage).? This
neuropathological findings also explain the high mortality rate
in our whole series.(10.34%). In our study, we featured a disease
with sudden or acute onset with a progressive course that tends
to become stable or begin to subside in a week. This suggests that
the pathological process leading to venous occlusion develops
faster but is usually self-limited and resolves in a shorter time;
however, it should be born in mind that puerperium represents

an important clue for suspecting CVT.l'

Another important observation was the high frequency of
anemia in our series, probably reflecting a poor diet during
pregnancy and/ ot blood loss duting delivery. Other seties has also
recognized high prevalence of anemia and this deserves further
latge-scale study to clarify its role in pathogenesis."

Traditionally, the most frequently postulated mechanisms
involved in CVT is hypercoagulable states associated with
dehydration and anemia.! Howevet, other factors may play
a role, such as protein S deficiency, which is common during
pregnancy and puerperium. Other studies have reported similar

observations.>!!

The associations of CVT with Cesarean delivery may in part
reflect a higher likelihood of Cesarean delivery among women
who had a CVT during pregnancy, particularly in the presence
of hypettension or if the event was an hemorrhagic infarction.
Early authors particularly advocated cesarean delivery after CVT
during pregnancy to avoid the presumed increased risk of
bleeding associated with the hemodynamic changes of labor
and vaginal delivery. In contrast, the associations of CVT with
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cesarean delivery suggest that cesarean delivery may increase
the risk of these events. Surgery has long been associated
with and apparently precipitates venous thrombosis. Levels of
protein C decrease after surgery, presumably because surgically
induced tissue damage induces the activation of blood clotting
with increased thrombin generation, which, in turn, both
activates protein C and accelerates its clearance from plasma.!"
Postsurgical decrease in protein C may compound a hereditary
or pregnancy-associated resistance to activated protein C and
thereby contribute to an increased incidence of thrombosis
in postsurgical patients.”’ Another less likely possibility is
that underlying conditions that lead to Cesarean delivery also
precipitates postpartum CVT. The very strong association of
pregnancy-related hypertension with CVT is consistent with
previous findings and with the known path physiology of
cerebrovascular complications of hypertension.Pl' A number
of studies have suggested that infection may trigger CVT,
particularly in young patients, although plausible underlying

pathogenetic mechanisms remain to be determined.*'"

Sinuses most frequently involved were SSS and LS. Our series
shows that the most commonly involved sinuses were SSS and
LS, which were involved in 57.4% and 27.5% cases, respectively.
Possibly CVT in obstetric subjects is a benign entity because
of limited and transient occlusion, with rapid sinovenous
recanalization by spontaneous thrombolysis or development of
collaterals. Prognosis and treatment are the most controversial
issues of CVT. Prognosis is quite vatiable.'” The outcome
can range from total recovery to death. Since the introduction
of magnetic resonance imaging, an increasing number of
patients with CV'T have been diagnosed. This may explain the
well-established benefits of eatly anticoagulation in our study as
most of patients received anticoagulation. This justify the risk
of anticoagulation for severe and wherever needed for complete
recovery. Our series shows that prognosis of patients treated with
anticoagulation therapy is good. Based on the experience acquired
at our institution, we recommend anticoagulation in patients with
the factors associated with a bad prognosis. Any young female
during pregnancy and in the puerperal period who present with
headache and focal neurological deficit in the puerperal period
may be suffering from CVT.
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