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Abstract

Introduction: An intracranial hemorrhage (ICH) is arare condition but potentially life-threatening event, especially
in pregnancy, and could happen in patients with eclampsia. At Hasan Sadikin General Hospital (RSHS), several
eclampsia cases are admitted annually, some with worsening neurological conditions. Neuroimaging using CT-
Scan is indicated in patients with seizures, decreased consciousness, or visual disturbances to detect intracranial
pathology.

Case: We reported three cases of maternal eclampsia, two patients’ chief complaint was seizures, but all of our
patients were unconscious. All of our patients had a previous history of pre-eclampsia in the last pregnancy. All
of our patients performed a CT scan performed in postpartum patients as a neurologic examination. All of our
patients have worse outcomes. The Medical and Health Research Ethics Committee of the Faculty of Medicine,
Padjajaran University with Ref no: DP.04.03/D/XIV.6.5/71/2025.

Conclusion: Neuroimaging in patients with seizure-induced worsening of the condition has an important role in
identifying other abnormalities, specifically intracranial hemorrhage. In this study, we conclude that patients with
seizures in pregnancy should be screened with neuroimaging (computed tomography scan) to rule out central
nervous system pathology, thereby improving the patient’s condition and reducing maternal mortality.
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Peran Kritis Pencitraan CT dalam Mendeteksi Komplikasi Neurologis
Akut pada Eklampsia: Seri Kasus

Abstrak

Pendahuluan: Perdarahan intrakranial (PIK) merupakan kondisi langka namun berpotensi mengancam jiwa,
terutama pada kehamilan, dan dapat terjadi pada pasien eklampsia. Neuroimaging menggunakan CT-Scan berperan
dalam deteksi dini perburukan kondisi pasien dengan penurunan kesadaran.

Tujuan: Laporan kasus ini bertujuan untuk mengetahui pentingnya CT scan rutin dalam penatalaksanaan pasien
eklampsia.

Kasus: Penelitian ini melaporkan tiga kasus eklampsia maternal, keluhan utama dua pasien adalah kejang, namun
semua pasien pada penelitian ini tidak sadar. Semua pasien memiliki riwayat preeklampsia sebelumnya pada
kehamilan terakhir. Semua pasien melakukan CT scan sebagai pemeriksaan neurologis. Semua pasien memiliki
hasil yang lebih buruk. Komite Etik Penelitian Kedokteran dan Kesehatan Fakultas Kedokteran Universitas
Padjadjaran dengan Ref no: DP.04.03/D/XIV.6.5/71/2025.

Kesimpulan: Neuroimaging pada pasien dengan kondisi yang memburuk akibat kejang memiliki peran
penting dalam mengidentifikasi kelainan lain, khususnya perdarahan intrakranial. Dalam penelitian ini, peneliti
menyimpulkan bahwa pasien dengan kejang selama kehamilan harus diskrining dengan neuroimaging (pemindaian
tomografi terkomputasi) untuk menyingkirkan patologi sistem saraf pusat sehingga memperbaiki kondisi pasien
dan mengurangi angka kematian ibu.

Kata kunci: CT scan, Eklampsia, Kehamilan, Kejang

Indonesian Journal of Obstetrics & Gynecology Science is licensed under a Creative Commons Attribution-ShareAlike 4.0
International License (https://creativecommons.org/licenses/by-sa/4.0/)

611



Obgynia, Volume 8 Number3 November 2025

Introduction

An intracranial hemorrhage (ICH) is a rare
condition but potentially life-threatening
event in pregnancy.! Prior study found
that ICH contributes to a high number
of morbidity associated with maternal
mortality, and it is also a significant risk to
the fetus. It is difficult to obtain a precise
epidemiologic perspective regarding ICH
in pregnancy. Stroke complicates between
nine and twenty-six per 100,000 pregnancies
and births. There are both hemorrhagic and
ischemic causes of pregnancy-related stroke,
with hemorrhage accounting for up to 38%
of cases. In a retrospective examination
of 50,700 deliveries over 17 years, 13 of
the 34 identified strokes were attributed to
hemorrhage.’

Preeclampsia and eclampsia are
one of the most prevalent risk factors for
stroke during pregnancy.’ The incidence
of preeclampsia is experienced by 4.6% of
pregnant women globally, in Indonesia as
many as 24% in cases of preeclampsia and
1.4% in cases of eclampsia, in West Java as
many as 25% of cases of preeclampsia, and in
Bandung showed hypertension in pregnancy
25.1% of cases with 9.8% preeclampsia
and 1.4% eclampsia. The incidence of
stroke during pregnancy, including cerebral
venous thrombosis, varies between 10 and
34 per 100,000 births. The occurrence of
eclampsia characterizes atypical presentation
of eclampsia before 20 weeks, after 48 h
postpartum, or in the absence of typical
symptoms of hypertension and/or proteinuria
in certain patients.*

Multiple risk factors are known for the
development of preeclampsia, including
primiparity, maternal age over 40 years,
chronic hypertension or diabetes, multiple
gestations, a prior history of preeclampsia,
chronic renal disease, chronic hypertension,
anti-phospholipid syndrome, twin gestation,
age above 40 years, family history of
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pregnancy-induced  hypertension,  and
Covid-19 infection.*” However, risk factors
for the progression of eclampsia are much
less clear. The most frequent premonitory
signs of eclampsia occurrence are severe
hypertension, headaches, ankle clonus,
epigastric or right upper quadrant pain,
and visual disturbances.® However, the
analysis was not performed on these signs
to determine if they constituted statistically
significant risk factors for the development
of eclampsia in patients already diagnosed
with severe preeclampsia, and the degree of
hypertension does not appear to predict the
risk of eclampsia consistently.*”

The goal of early identification of
preeclampsiaistobeabletointroduceeffective
preventative treatment during pregnancy in
order to minimize eclamptic seizures and
their accompanying problems.'® This can
be accomplished through early detection of
intracerebral hemorrhage in eclampsia, such
as using imaging modality. CT scan of the
brain in eclampsia can provide useful intra-
cerebral information and should be done in
cases with severe neurologic manifestations,
if possible, for every eclamptic mother." The
use of CT scan of the head in pregnant women
does affect include the fetal area in direct
exposure, so that the fetal radiation dose is
<ImGy with an estimated dose of CT scan
of the head ranging from <0.005-0.5 mGy.
Levels of <50 mGy are considered a negative
limit because there is no deterministic effect/
abnormal fetus. Prenatal care has been proven
to play an important effect in the incidence
of eclampsia and other complications of
pregnancy, and the absence of appropriate
prenatal care for pregnant women is a serious
public health concern. Indeed, prenatal care
has been shown to have an essential impact
on the incidence of eclampsia and other
difficulties of pregnancy.?

There 1is a lack of clinical research
available on the topic of critical care
management for eclampsia in conjunction
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with intracerebral hemorrhage.'> These
patients’ prognoses can only be improved
with their condition’s early discovery
and treatment. This cases indicates that a
multidisciplinary team’s prompt diagnosis
and therapy of eclamptic patients can help
reduce mortality and morbidity, which is
especially important in low and middle-
income countries. '

Both the mother and the child have a
decreased risk of morbidity and mortality
if the condition is promptly diagnosed and
given the proper treatment. Emergency
departments, in collaboration with the
obstetricians in respective communities,
should evaluate their treatment guidelines
in light of recent developments in the
management of eclampsia and ensure that the
necessary medications are always on hand.
The prevention of mortality requires making
effective decisions.

Case Report

Case 1

A 32-year-old woman, G4P3A0, at 37-38
weeks, was referred to our emergency room
(ER) with a history of seizures. Before
admission, the patient experienced four
generalized seizures: one at home, one at
the health center, and two on the way to
the hospital, each lasting 3-5 minutes. The
patient was unconscious during and after
the seizures and presented in an unconscious
and snoring state. The patient had never
used antihypertensive drugs. On physical
examination, the patient’s blood pressure
was 240/109 mmHg, heart rate was 119 beats
per minute, respiratory rate was 26 breaths
per minute, temperature was 36.6 degrees
Celsius, and oxygen saturation was 97%.
Visible fetal presentation at the vulva was
noted, and the patient was assisted with labor.
The baby was born spontaneously, alive, with
a complete placenta and APGAR scores of 1”:
1, 5°: 5. Laboratory examinations revealed a

low hemoglobin level of 7.7 g/dL, a platelet
count of 41,000/mL, hematocrit 22.6%,
leukocytes 14.69 x 103/uL, albumin 2.87 g/
dL, abnormal liver function tests (AST 90
U/L,ALT 97 U/L), elevated plasma creatinine
(3.56 mg/dL), urea (224 mg/dL), and +1
proteinuria. Based on clinical conditions and
physical and laboratory examinations, the
patient was diagnosed with eclampsia and
HELLP syndrome. The patient was promptly
transferred to the critical care unit for the
medical management of her hemorrhagic
stroke and elevated intracranial pressure.
Hyperventilation and a mannitol infusion
were initiated, but due to extensive brain
swelling, doubts arose about the sufficiency
of medical management. Consequently, the
patient was transferred to another hospital for
neurosurgical evaluation. Based on figure 1,
a CT scan of the head revealed intracerebral
hemorrhage in the right basal ganglia area
extending to the subcortical right parietal
lobe, accompanied by perifocal edema
compressing the right lateral ventricle, 3rd
ventricle and causing a midline shift to the left
(0.84 cm). Intraventricular hemorrhage filled
the bilateral lateral ventricles, especially the
right, 3rd, and 4th ventricles. Subarachnoid
hemorrhage filled the tentorium cerebeli
and interhemispheric fissures, indicating
communicating hydrocephalus, cerebral
edema, and bilateral maxillary sinusitis.
Following evaluation by the neurosurgeon, a
craniotomy was decided for the patient. The
patient’s condition improved post-procedure,
and she was discharged a week later as
an outpatient. Unfortunately, the baby’s
condition worsened, leading to non-survival
on the 4th day after delivery.
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Figure 1 32-Year-Old Woman with Eclampsia. Findings: Intracerebral Hemorrhage in the
Right Basal Gangli, Intraventricular Hemorrhage Filled the Bilateral Lateral Ventricles,
Subarachnoid Hemorrhage Filled the Tentorium Cerebeli and Interhemispheric Fissures.
Technique: Non-contrast Computed Tomography (CT Scan) of the head, performed with
acquisition of S mm section for all three orthogonal planes. Siemens Somatom Perspective
64 Slice scanner, 400 mAs, 120 kV, 1 mm slice thickness. No contrast medium used
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Figure 2 Timeline of Case 1
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Case 2

The 4l-year-old woman, G5P2A2, 28-
29 weeks pregnant, was brought in by her
family with a decrease in consciousness
approximately 1 hour before admission.
Complaints were preceded by one seizure on
the way to the hospital, lasting approximately
15 minutes. The patient did not regain
consciousness after the seizures stopped.
Seizures occurred three times during
hospitalization, with a duration of less than 5
minutes each. Before each seizure, the patient
complained of severe headache, blurred
vision, heartburn, and vomiting twice. The
patient had attended antenatal care (ANC)
seven times. A history of high blood pressure
during pregnancy was recognized since 4
months of pregnancy (blood pressure 190/110
mmHg) when treated at the clinic. The patient
was known not to take antihypertensive drugs
routinely. High blood pressure history was

also acknowledged during the pregnancy of
the third child but was not routinely treated.
General examination results revealed a
comatose state, blood pressure of 210/120
mmHg, respiratory rate of 26/28 breaths/
minute, pulse rate of 120 beats/minute,
temperature of 36.6 degrees Celsius, oxygen
saturation of 70% on room air, and 98%
with a non-rebreather mask at 15 liters
per minute. The pupils were anisocoric
(5mm/2mm), fundal height was 1 finger
above the umbilicus, and fetal heart sound
was 162-166 bpm. Laboratory testing showed
abnormal liver function tests with AST at
173 U/L, respectively, and a low platelet
count of 137,000/mL. Lactate dehydrogenase
(LDH) was elevated at 368 U/L, and plasma
creatinine was 0.8 mg/dL. Coagulation
studies were normal, and proteinuria was
+2. Leucocyte count was 32.61 103/uL, urea
count was 30.4 mg/dL, sodium count was 136
mg/dL, potassium count was 2.8 mg/dL, and

Figure 3 41-Year-Old Woman with Eclampsia. Findings: Intracerebral Hemorrhage in the
Right Basal Ganglia, Intraventricular Hemorrhage Filled the Bilateral Lateral Ventricles,
Subarachnoid Hemorrhage Filled the Tentorium Cerebeli and Interhemispheric Fissures.
Technique: Non-contrast Computed Tomography (CT Scan) of the head, performed with
acquisition of S mm section for all three orthogonal planes. Siemens Somatom Perspective
64 Slice scanner, 400 mAs, 120 kV, 1 mm slice thickness. No contrast medium used.
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contractions, bleeding

Figure 4 Timeline of Case 2

calcium count was 4.52. The clinical picture
was consistent with a diagnosis of eclampsia.
Magnesium sulfate was initiated for seizure
prophylaxis, and 1 hour later, the patient
underwent a cesarean section under general
anesthesia. A male infant with a birth weight
of 920 g was delivered with Apgar scores
of 17: 3, 5”: 4, 10”: 5. After the cesarean
section, the patient remained unconscious
and unresponsive to painful stimuli. Based
on figure 2, an emergent non-contrast CT
scan of the head revealed intracerebral
hemorrhage in the right basal ganglia area
extending to the subcortical right parietal
lobe, accompanied by perifocal edema
narrowing the surrounding sulci, compressing
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the right lateral ventricle and 3rd ventricle,
and causing a midline shift to the left up to
0.84 cm. Intraventricular hemorrhage filled
the bilateral lateral ventricles, especially the
right, 3rd, and 4th ventricles. Subarachnoid
hemorrhage filled the tentorium cerebeli and
interhemispheric fissures. Communicating
hydrocephalus and cerebral edema were
noted. Bilateral maxillary sinusitis was
also observed. Three days from her initial
presentation to Labor and Delivery, the
patient’s Glasgow Coma Score remained
at 3, and no identifiable brain activity was
observed. The patient later succumbed after
life support was discontinued.
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Case 3

A 43-year-old woman, G4P3A0, at 36-37
weeks of pregnancy, was brought in by her
family with complaints of abdominal cramps
and the passage of clear fluids from the
birth canal 2 hours before admission. The
patient has a history of high blood pressure
but has never taken medications regularly.
She denied complaints of severe headaches,
blurred vision, heartburn, and seizures. The
patient had never used antihypertensive
drugs. On physical examination, the patient
was conscious with a blood pressure of
142/96 mmHg, a heart rate of 116 beats
per minute, a respiratory rate of 22 breaths
per minute, a temperature of 36.8 degrees
Celsius, and oxygen saturation of 98%
with room air. Edema was observed in the
cervical portion. Laboratory examination
revealed a low hemoglobin level of 8.2 g/dL,
a high leukocyte count of 15,100/uL, a low
hematocrit of 23%, and a urinalysis result is
+3, indicating a proteinuria condition. Liver

function test (AST 50.7 U/L, ALT 20.3 U/L),
sodium count 136 mEq, potassium 4.6 mEq,
chloride 105 mEq, and calcium ion 7.00 mEq.
The patient was then administered a total of
2 grams of ceftriaxone and scheduled for a
cesarean section. A baby girl was delivered
via cesarean section, weighing 2950 grams,
measuring 50 cm in lengt, and the patient
underwent a MOW The APGAR scores were
6 and 8 for the first and fifth minutes. A day
after the surgery, the patient experienced
a decrease in consciousness with a blood
pressure of 170/100 mmHg. The patient
received a maintenance dose of MgSO4
40% at 20 gtt per hour and was referred to
the ICU. Based on figure 3, a head CT scan
revealed intracranial hemorrhage. There is a
crescent-shaped hyperdense lesion that fills
the concavity. There is a hyperdense lesion
measuring 3.19 x 3.04 x 3.79 cm (volume
approx. 19.11cc) in the cortical-subcortical
of the right parietal lobe that presses the
right lateral ventricle, causing a shift in the
midline structure as far as approx. 1.04 cm to

Figure 5 43-Year-Old Woman with Eclampsia. Findings: A Crescent-Shaped Hyperdense
Lesion. Technique: Non-contrast Computed Tomography (CT Scan) of the head, per-
formed with acquisition of 5 mm section for all three orthogonal planes. Siemens Soma-

tom Perspective 64 Slice scanner, 400 mA
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—
Figure 6 Timeline of Case 3

the left, accompanied by hypodense lesions
around it. Bilateral mastoid air cells that were
scanned within normal limits. Intracerebral
hemorrhage with perifocal edema in the
cortical-subcortical of the right parietal lobe
that pressed on the right lateral ventricle,
causing a shift in the midline structure as
far as approx. 1.04 cm to the left. Subdural
hemorrhage filling the concavity of the right
fronto-temporo parietal lobe. Cerebral edema.
The patient was planned for decompression
by a neurosurgeon.

Discussion

Epidemiologically, cases of ICH in pregnancy
are rarely reported. Current studies suggest
the incidence is approximately 26 per 100,000
pregnancies and deliveries. Pregnancy-related
strokes include both bleeding and ischemic
aetiologies, with bleeding accounting for
38% of cases. Although ICH in pregnancy is
a rare event, it remains a significant cause of
maternal mortality.! A study by Barno et al.
showed that pregnancy-related intracerebral
hemorrhage accounted for 4.4% of all
maternal deaths in a 23-year period, ranking
as the third most common cause of death
unrelated to obstetric causes.'*

Pregnancy and childbirth are highly
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dynamic conditions. Pregnancy is also a state
in which changes occur in the hemostatic
system. Typically, there are changes in the
mechanisms of coagulation and fibrinolysis.
Procoagulant factors, including factors VII,
VII and X, von Willebrand factor, and
fibrinogen increase. Protein S decreases, and
fibrinolytic activity decreases as well. In the
puerperium, these physiological intravascular
volume changes in the context of the
hemostatic environment may predispose to
bleeding events. The main cerebrovascular
changes in eclampsia are thought to be similar
to hypertensive encephalopathy with edema
and cerebral hyper-perfusion states. General
imaging features with the neuroimaging
characteristic of cerebral edema and a
predilection for the posterior parietal and
occipital lobes."!3

Intracerebral hemorrhage has been
found in up to 40% of patients with
eclampsia in autopsy series. Eclampsia is
an important cause of severe hemorrhagic
stroke - in one intensive study, four out of 11
pregnant patients admitted with hemorrhagic
stroke were eclamptic. Hemorrhage may
be extensive or petechial. It is thought that
bleeding may result from severe hypertension
associated with increased cerebrovascular
resistance and loss of autoregulation.'



Ayu Angelina Ronosulistyo: The Critical Role of CT Imaging in Detecting Acute Neurological Complications

Eclampsia is best treated with magnesium
sulfate, control of hypertension, and delivery
of the baby.!

Clinical symptoms of preeclampsia
patients can vary greatly and neutrophil to
lymphocyte ratio assessment can be done
as a screening method for preeclampsia in
patients with the first trimester.!” Currently,
the management of eclampsia does not
involve routine imaging examinations. CT
scan examination is needed to distinguish
whether this patient has seizures due to
intracerebral hemorrhage or eclampsia.
This is important because, in addition to
termination, efforts to make improvements,
such as evacuation of bleeding with
craniotomy, can help the patient’s outcome.
Because of this non-routine, many patients
with eclampsia have increased mortality. The
6 hours for termination can be considered
to perform a CT-Scan beforehand so that if
there is bleeding, the patient can have proper
management to evacuate the bleeding and
terminate the pregnancy at the same time.

Hence, its management requires a
multidisciplinary approach. Recent studies
using (CT) and (MRI) have helped to better
understand the brain lesions that may occur
during eclampsia. These lesions include
intracerebral hemorrhage, cerebral ischemia,
and cerebral edema. Few countries use
neuroimaging examination for routine
examination of eclampsia, and there are no
studies on neuroimaging data in eclampsia
patients.

Imaging should be performed for a
better understanding of the pathophysiology
of eclampsia, but in clinical practice, the
decision to perform CT or MR imaging
should be more rigorous. Patients presenting
with a history of uncomplicated eclampsia
without focal neurologic deficits should
not be investigated with these techniques.
Currently, CT-Scan is only indicated in
patients with focal neurological deficits,
signs of mass impingement, or decreased

level of consciousness. These conditions
require the patient to undergo a CT scan as
a first choice. The aim is to rule out bleeding
lesions or other major complications. '

The brain CT may be normal or show
hyperdensity or hypodensity in the substantia
alba. Occasionally, more hemorrhagic lesions
may be found with severe forms. A CT scan
aims to determine treatable abnormalities and
reduce the morbidity and mortality associated
with the condition. Vijayasree et al. state that
neuroimaging plays an important role in all
eclamptic patients who do not respond to
conventional management with MgSO4 and
antihypertensives. Mild cerebral edema in
almost more than 50 patients and Posterior
Reversible  Encephalopathy  Syndrome
(PRES) were important findings."

CT scan of the head, with or without
contrast, may be indicated in selected patients
to rule out cerebral venous thrombosis,
intracranial hemorrhage, and central nervous
system lesions, all of which can occur in
pregnancy. CT is considered safe in pregnancy
when performed after the first trimester.

CT scans are not routinely performed
during pregnancy due to ionizing radiation
that could potentially affect fetal development.
Recommended modalities include radiation-
free MRI and ultrasound, but CT scans
are selective in emergency situations such
as trauma, infarction, or life-threatening
intracranial hemorrhage.”® Although CT scan
examination in eclampsia is not routinely
performed, abnormalities can be seen in half
of the patients. The characteristic areas of
cortical hypodense, especially in the occipital
lobe, and diffuse cerebral edema are thought
to correspond to petechial hemorrhages and
diffuse edema noted in postmortem studies.
CT scan findings reported in patients with
eclampsia may include cerebral edema,
diffuse low-density areas of substantia alba,
and intraventricular or cerebral hemorrhage.
Currently, there are no countries that routinely
perform CT scans in eclampsia. Only certain
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cases and indications are mandatory.?!

It should be reconsidered that CT
scans can be routinized in all patients who
experience worsening conditions in pregnant
women who have seizures. To determine the
etiology of the worsening from intracerebral
hemorrhage or eclampsia. Etiologic detection
will help determine the choice of appropriate
therapy so that the patient and baby’s outcome
is expected to be good.

Neuroimaging in patients with seizure-
induced worsening of the condition has an
important role in identifying abnormalities.
In this study, we conclude that patients with
seizures in pregnancy should be screened with
neuroimaging (computed tomography scan)
to rule out central nervous system pathology,
thereby improving the patient’s condition and
reducing maternal mortality.

Conclusion

Neuroimaging in patients with seizure-
induced worsening of the condition has an
important role in identifying abnormalities.
In this study, we conclude that patients with
seizures in pregnancy should be screened with
neuroimaging (computed tomography scan)
to rule out central nervous system pathology,
thereby improving the patient’s condition and
reducing maternal mortality.

Author’s Contributions

AAR, Z, DH, HS, DP, and VSW contributed
to the conception, design, assembly of
intellectual content, and revision of the case
report. AAR, Z, DH, HS, DP, and VSW
provided supervision and guidance and
made constributions to both the process and
the revision of the manuscript, including
the conception of the report. AAR and WN
contributed to the acquisition of data for the
case report.

620

Acknowledgements
None
Disclosure

The authors declare no conflicts of interest
and no funding was received for this articles.

Consent
Yes
Human and Animal Rights

The Medical and Health Research Ethics
Committee of the Faculty of Medicine,

Padjajaran  University with Ref no:
DP.04.03/D/XIV.6.5/71/2025

References

1. Fairhall JM, Stoodley MA. Intracranial
hemorrhage in pregnancy. Obstet Med.
2009 Dec [cited 2023 Aug 22];2(4):142.
Available from: /PMCl/articles/
PMC4989666/

2. Jaigobin C, Silver FL. Stroke and
pregnancy. Stroke. 2000 [cited 2023

Aug  22];31(12):2948-51.  Available
from: https://pubmed.ncbi.nlm.nih.
gov/11108754/

3. Bushnell C, Chireau M. Preeclampsia and
Stroke: Risks during and after Pregnancy.
Stroke Res Treat. 2011 [cited 2023 Aug
22];2011. Available from: /PMC/articles/
PMC3034989/

4. James AH, Bushnell CD, Jamison MG,
Myers ER. Incidence and risk factors for
stroke in pregnancy and the puerperium.
Obstetrics and gynecology. 2005 [cited
2023 Aug 22];106(3):509—-16. Available
from: https://pubmed.ncbi.nlm.nih.
gov/16135580/

5. Lanska DJ, Kryscio RJ. Stroke and
intracranial venous thrombosis during



Ayu Angelina Ronosulistyo: The Critical Role of CT Imaging in Detecting Acute Neurological Complications

10.

11.

12.

pregnancy and puerperium. Neurology.
1998 [cited 2023 Aug 22];51(6):1622-8.
Available from: https://pubmed.ncbi.nlm.
nih.gov/9855513/

Phipps EA, Thadhani R, Benzing
T, Karumanchi SA. Pre-eclampsia:
pathogenesis, novel diagnostics and

therapies. Nat Rev Nephrol. 2019 May 1
[cited 2023 Aug 22];15(5):275. Available
from: /PMC/articles/PMC6472952/
Pradana CM., Parti DD., Sakinah
EN. 2023. Covid-19 Infection and the
Preeclampsia in Pregnant Women.
INAJOG Vol 11(4): 235-240

Rebahi H, Still ME, Faouzi Y, El Adib
AR. Risk factors for eclampsia in
pregnant women with preeclampsia
and positive neurosensory signs. Turk J
Obstet Gynecol. 2018 [cited 2023 Aug
22];15(4):227. Available from: /PMC/
articles/PMC6334241/

Ramesh K, Gandhi S, Rao V. Socio-
Demographic and Other Risk Factors
of Pre Eclampsia at a Tertiary Care
Hospital, Karnataka: Case-Control Study.
J Clin Diagn Res. 2014 [cited 2023 Aug
221;8(9):JCO1. Available from: /PMC/
articles/PMC4225915/

Fox R, Kitt J, Leeson P, Aye CYL,
Lewandowski AJ. Preeclampsia: Risk
Factors, Diagnosis, Management, and the
Cardiovascular Impact on the Offspring.
J Clin Med. 2019 Oct 1 [cited 2023 Aug
22];8(10). Available from: /PMC/articles/
PMC6832549/

Khandaker S, Haldar M, Munshi S. Intra
Cerebral Changes Detected by CT Scan
of Brain in Eclampsia. Vol. 1, Austin J
Obstet Gynecol. 2014. Available from:
www.austinpublishinggroup.com

Grear KE, Bushnell CD. Stroke and
Pregnancy: Clinical Presentation,
Evaluation, Treatment and Epidemiology.
Clin Obstet Gynecol. 2013 Jun [cited
2023 Aug 22];56(2):350. Available from:
/PMC/articles/PMC3671374/

13.

14.

15.

16.

17.

18.

19.

20.

21.

Akre S, Sharma K, Chakole S, Wanjari
MB. Eclampsia and Its Treatment
Modalities: A Review Article. Cureus.
2022 Sep 12 [cited 2023 Aug 22];14(9).
Available from: /PMClarticles/
PMC9555679/

Barno A, Freeman DW. Maternal
deaths due to spontaneous subarachnoid
hemorrhage. Am J Obstet Gynecol. 1976
Jun 1 [cited 2023 Aug 23];125(3):384—
92. Available from: https://pubmed.ncbi.
nlm.nih.gov/1275028/

Cipolla MJ. Cerebrovascular function in
pregnancy and eclampsia. Hypertension.
2007 Jul [cited 2023 Aug 23];50(1):14—
24. Available from: https://pubmed.ncbi.
nlm.nih.gov/17548723/

Ganzevoort W, Rep A, Bonsel GJ, De
Vries JIP, Wolf H. Plasma volume and
blood pressure regulation in hypertensive
pregnancy. J Hypertens. 2004 [cited
2023 Aug 23];22(7):1235-42. Available
from: https://pubmed.ncbi.nlm.nih.
gov/15201535/

Roeshadi RH. 2007. Upaya Menurunkan
Angka Kesakitan dan Angka Kematian
Ibu pada Penderita Preeklampsia dan
Eklampsia. INAJOG Vol 31(3): 123-133
Gurjar B, Rawat RP. CT scan findings
in patients of eclampsia. Int J Reprod
Contracept Obstet Gynecol. 2017 Jul
26;6(8):3405.

Vijayasree M, Murali G V. Convulsions
in pregnancy Health Renaissance. Vol.
13. 2015.

Di X., etal. 2018. Neuroimaging Findings
in Women who Develop Neurologic
Symptoms in Severe Preeclampsia With
or Without Eclampsia. Hypertens Res Vol
41: 598-604

Eclampsia. [cited 2023 Aug 23]. Available
from:  https://wwwl.cgmh.org.tw/intr/
intr5/c6700/OBGY N/f/web/Eclampsia/
index.htm

621



