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Abstract

Eclampsia is a common complication of hypertensive disorders of pregnancy
and in the puerperium with the attendant risk to both the mother and baby.
Although it is a multi-systemic disorder, its manifestation that affects the
brain and resulting in altered sensorium demands brain imaging to define the
possible brain lesions and the implications for critical care management and
outcome. We evaluated the CT brain lesions in the patients with eclampsia
who were admitted in the intensive care unit, University of Port Harcourt,
Port Harcourt Nigeria. Objective: To analyse the CT brain images of eclamp-
tic parturients and the outcome following their admission in the intensive
care unit. Methods: We undertook this observational study after obtaining
ethical exemption from the University of Portharcourt Teaching Hospital ethi-
cal review board, and commenced the review between March 2021 to February
2023. We included all parturients that were admitted into the intensive care
unit of the University of Portharcourt Teaching Hospital, a nine-bedded open
intensive care unit with the clinical diagnosis of eclampsia. Every admitted
parturient was required to obtain a brain computed tomography (CT) by lo-
cal protocol. The brain CT images were retrieved for review from the partu-
rients’ relatives, radiology department and the ICU. Parturients included
were aged > 18 years. The radiological reports of these brain images which
were also reviewed by a neurosurgeon in case of any need for secondary opi-
nion were subjected to statistical analysis. Result: Thirty-one parturients were
admitted with eclampsia with a mean age of 30 years + 5.29. Sixteen (16) partu-
rients died representing 52%. Only twenty-four (24) CT brain images were re-
trieved for review (77%). The following brain lesions were identified from the
brain CT and they comprised the following: intracerebral haemorrhage, in-
cluding extensions into the ventricles 7 (29.17%), cerebral oedema 12 (50%),
subdural hematoma 1 (4.17%) and normal imaging 4 (16.66%). The subdural
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haematoma was promptly evacuated with a good outcome. Conclusion: Neu-
ro imaging comprising computed tomography and magnetic resonance im-
aging of the brain are basic ancillary investigations for patients with eclamp-
sia presenting with neurologic deficits and low GCS. Early presentation and
access to brain CT could influence outcome as it was demonstrated in the
prompt intervention in the patient with subdural haematoma which was
evacuated with a satisfactory outcome.
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1. Introduction

In Nigeria, eclampsia, which is a complication of the hypertensive disorders of
pregnancy is a common phenomenon and a causation of maternal mortality and
morbidity. The prevalence in Nigeria varies between 1 in 12 to 1 in 1,700 delive-
ries [1] [2]. This is associated with high mortality, which was reported to be in
excess of 31.9% - 46.4% [3] [4]. It was observed that about 0.8% of women with
hypertensive disorders of pregnancy ended up with eclampsia [5]. Although the
cause of eclamptic seizure is obscure, it is reported that it involves the disruption
of blood-brain barrier with the influx of ions, fluids, plasma proteins and some
vasoactive factors into the brain parenchyma, and these blood particles have the
tendency to trigger microglial activation [6] [7] [8] which have been found to be
a seizure threshold lowering agent [9]. Several theories have been espoused to
define the possible cause of brain pathologies in eclamptics and these include but
not limited to the following: the loss of cerebral autoregulation with blood brain
barrier disruption [10] [11] [12], a possible shift in the autoregulation curve in
pregnancy to a much lower blood pressure [13] [14] to vascular dysfunction with
the activation of superoxide in the endothelial cells.

Autopsy findings of massive cerebral oedema, white matter haemorrhage and
necrosis all support the influence of autoregulation dysfunction with the loss of
blood brain barrier as a common pathway to the onset of seizures and altered
sensorium seen in eclamptics [15].

Following from above, does neuroimaging have a role in the management of
eclampsia? It is observed that parturients with focal neurological deficits, recur-
rent seizures especially those occurring in the second trimester, or prolonged
coma require neuroimaging. The presence of intracranial abnormalities may re-
quire surgical intervention, in the case of haemorrhage or pharmacological
treatments. The essence of this paper therefore was to evaluate the type and
proportion of brain lesions seen in eclamptic women that presented in the inten-
sive care unit at the University of Port Harcourt Teaching Hospital Nigeria and

the observed outcome.
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2. Methodology

We undertook this non randomised retrospective observational review of the
brain computed tomography (CT) images of all eclamptic parturients on admis-
sion at the intensive care unit (ICU) of the University of Port Harcourt Teaching
Hospital Port Harcourt Nigeria, during the study period March 2021-February
2023, a nine hundred and twenty bedded tertiary teaching hospital with a nine
bedded ICU which sub serves all medical and surgical units. We obtained ethical
exemption from the hospital’s research and ethics review board. Every admitted
parturient was required to obtain a brain computed tomography (CT) by local
protocol. The brain CT images were retrieved for review from the parturients’
relatives, radiology department and the ICU. The radiological reports of these
brain images were also reviewed by the in house neurosurgeon in case of any
need for secondary opinion. Sample size for retrospective study for 13months
was calculated based on the available sample size (N = 31).

Inclusion criteria included: Adults > 18 years with clinical diagnosis of ec-
lampsia presenting with neurological deficits during pregnancy and the puerpe-
rium and must be admitted into the intensive care unit (ICU) for more than
twenty-four hours. Parturients must have retrieved brain CT images and all im-
ages must be read by a consultant radiologist. All brain CT images that could not
be retrieved were excluded from the study. Parturients with known intracranial
pathologies such as tumours and seizure disorder were excluded. Patients with
mental health problems were also excluded.

The descriptive data of the parturients were obtained from the ICU register as
well as the radiological unit register. These comprise: age, co-morbidity, brain
CT lesion and outcome. Statistical analysis was performed using Jamovi statis-

tical software versionl.2 (https://www.jamovi.org) accessed 01/03/2023.

3. Results

A total of 31 parturients were admitted with a clinical diagnosis of eclampsia in
13months. Access to brain CT was available for review in only twenty-four pa-
tients (77%) and these were analysed and presented in this study. The mean age
of parturients was 30.6 * 5.9 years. Sixteen parturients died (51.6%). Retrieved CT
images were 24 (77.4%) while 7 (22.6%) images could not be retrieved. CT find-
ings depicted the following: Subdural haematoma 1 (4.17%), Intracerebral hae-
morrhage 7 (29.17%), Cerebral oedema 12 (50.0%), normal imaging 4 (16.66%).
All the parturients were admitted postpartum and mostly from the Unbooked
labour ward. The affected parts of the brain included the right parieto-occipital
lobe, effacement of the cerebral sulci and gyri with associated compression of the
anterior and posterior horns due to cerebral oedema. Other parts of the brain
involved included: the left occipital lobe white matter, right occipital lobe infarct,
left sided acute intracerebral and occipital lobe haemorrhage and Left sided

subdural haematoma.
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4. Discussion

The usefulness of neuroimaging especially the brain CT in defining the man-
agement and prognosis of eclamptics has been reported in the literature [16] and
in this study, the relevance of neuroimaging as a guide became much more val-
uable in deciding possible interventions for the critically-ill parturients with ec-
lampsia in Nigeria.

One major organ that is grossly affected by eclampsia is the brain. Autopsy
findings in eclamptics had revealed the presence of massive cerebral oedema,
white matter haemorrhages and necrosis [6]. Vasogenicoedema arising from
endothelial damage has been implicated along the distribution of the posterior
cerebral arteries [17] affecting the parieto-occipital lobes. In clinical observa-
tions, the brain CT and MRI are commonly used in patients with signs of focal
neurological deficits, seizures and altered sensorium, with the CT having the su-
periority in diagnosing haemorrhages and cerebral oedema [18]. Majority of the
patients studied in this report were in their 30s, this was similar to other obser-
vations [16] [17]. The high mortality rate is also consistent with other reports
[19] [20] and affected mostly patients in Unbooked labour wards. These subsets
of patients are usually poor and could barely afford brain CT, often present late
to critical care and this could also account for the delay to access brain CT. The
time lag and late presentation could have contributed to the high mortality. One
case of subdural haematoma as shown in the result (Figure 1) was identified in
this study, in a patient that could have been passively managed as routine ec-
lamptic but surgical evacuation was promptly done in this case with rapid re-
covery of neurological deficits. The other CT findings included: intracerebral
haemorrhage (Figure 2 and Figure 4) affecting the parietal lobe similar to the
report of MC Kinney et al. [21]. Cerebral oedema (Figure 3) was the commonest
finding in this study, representing about 50% of the CT findings. This was simi-
lar to the reports of Richard et a/ [22] and others [23]. Is there regional variation
in the brain lesions in eclampsia, this may be a push for further evaluation.
While cerebral infarct was commoner in a Canadian series [24], the French, re-
ported more of cerebral oedema [25], and in our study, a preponderance of ce-

rebral oedema (Figure 3) and intracerebral bleed (Figure 2 and Figure 4). It was

Figure 1. Showing left sidedsubacute subdural haematoma with effacement of the ipsila-
teral lateral ventricle as well as deviation (herniation) of the falxcerebri. There was ele-
vated intracranial pressure and falcine herniation and displacement.
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Figure 2. Right sided acute intraventricular and intracerebral (parieto-occipital lobe)
haemorrhage.

Figure 3. Effacement of the cerebral sulci and gyri with compression of the ventricles.
Impression: cerebral.

=

Figure 4. There is hyper dense area (acute bleed) in the left occipital lobe white matter.
An ill-defined hypo dense area is seen in the right occipital lobe, indicating left side acute
intracerebral (occipital lobe) haemorrhage. Right sided occipital lobe infarct.

also observed in this study that there were some cases with no obvious abnor-
mality as detected on brain CT, this could be supported by the observation by
Hamandou et al. [25] of cerebral oedema being seen in eclamptics with appar-
ently normal brain CT but on MRI. Cost to access these investigations in re-
source limited settings reflects the apparently low yield of neuroimaging in an
eclampsia rich environment. The care required for all eclampsia patients remain
the same with strong neuro protective support and other measures to optimise

functional reserves and drive improved outcome.

5. Conclusions

It is routine to do brain CT for all eclamptics presenting with signs of neurolog-
ical deficit.
Prompt intervention with neurocritical care bundles, such as early airway

protection and mechanical ventilation and all ancillary neuro protective meas-
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ures will obviate further deteriorations which are a major cause of maternal

morbidity and mortality.
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