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Introduction

A unique challenge to an obstetrician in pregnancy is the 
early diagnosis and evaluation of neurologic disorders, which 
pose a serious threat to the life of the mother as well as the 
fetus. Hormonal changes, increased blood volume, changes 
in sleep, higher risk of clotting during pregnancy, as well as 
changes in mechanical pressure due to an enlarged uterus can 
worsen preexisting neurologic conditions and introduce new 
neurologic symptoms. The central nervous system (CNS) and 
the peripheral nervous system do experience these alterations. 
The neurologic symptoms seen in pregnant and postpartum 
women may be due to exacerbation of a preexisting medical 
condition, such as multiple sclerosis or a seizure disorder; 
the initial manifestation of a primary CNS‑related problem 

as brain neoplasm, or acute ischemic stroke; or a neurologic 
problem unique to pregnancy and the postpartum period, such 
as posterior reversible encephalopathy syndrome  (PRES), 
eclampsia, postpartum cerebral angiopathy, Sheehan 
syndrome, and lymphocytic adenohypophysitis.[1]

During the course of pregnancy, one of the most common 
symptoms encountered due to intracranial disease is 
headache. An acute‑onset headache must be taken into 
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serious consideration.[2] Usually, the interaction of estrogen 
and other reproductive hormones with the trigeminovascular 
system produces physiologic changes that lead to headache. 
However, a new‑onset or worsening headache, a headache with 
changing characteristics, multiple headaches, and any headache 
accompanied by vision loss or blurring or a neurologic deficit 
must be identified with great vigilance.[3,4] Other neurologic 
disorders that can occur in pregnancy and puerperium include 
PRES, cerebral vein thrombosis, status epilepticus, metastasis, 
embolic infarcts, Wernicke encephalopathy, and pituitary 
apoplexy.[5]

Magnetic resonance imaging
Magnetic resonance imaging (MRI), when available, remains 
the modality of choice for imaging pregnant women – mainly 
because it involves no radiation exposure and enables excellent 
soft‑tissue differentiation and thus has better diagnostic 
accuracy. Relatively, recent data suggest that MRI performed 
using a 1.5‑Tesla magnet is safe for performing imaging in 
pregnant women during any trimester.[6,7]

Materials and Methods

This hospital‑based observational study was conducted in the 
Department of Obstetrics and Gynaecology, Sher‑i‑Kashmir 
Institute of Medical Sciences, Srinagar, along with Department 
of Radiodiagnosis and Imaging, GMC, Srinagar, from June 
2018 to January 2020. Pregnant patients with neurological 
disorders who were referred for radiological evaluation and 
who had significant findings on MRI were taken up for the 
study. Twenty‑five pregnant women who presented to us 
with neurological manifestations, irrespective of their period 
of gestation and pregnancy outcome, were included in the 
study. Most common presenting symptoms were headache, 
convulsions, neurosensory deficits, loss of consciousness, 
altered sensorium, blurring of vision, vertigo, loss of bladder, 
and bowel control. Magnetic resonance (MR) sequences along 
with time of flight were taken using 1.5‑Tesla MRI.

Inclusion criteria
1.	 Pregnant patients presenting in the second trimester, third 

trimester, and postpartum
2.	 Pregnant patients with neurological manifestations of the 

CNS and pituitary gland.

Exclusion criteria
1.	 Refusal to participate in the study
2.	 Claustrophobic patients
3.	 Patients presenting in the first trimester
4.	 Contraindications to MRI – metallic implants, pacemakers, 

contrast allergy.

Results

A total of 750 patients were included in the study out of which 
25 patients had neurological complications. Out of 25 patients, 
13 were in the antenatal period and 12 were in puerperium. 

There were 10 (40.0%) cases of PRES [Figure 1], 6 (24%) cases 
of cerebral venous thrombosis (CVT) [Figure 2], 3 (12.0%) 
cases of embolic infarcts [Figure 3], 2 (8.0%) cases of status 
epilepticus, 2 (8.0%) cases of pituitary apoplexy [Figure 4], 
1  (4.0%) case of Wernicke encephalopathy  [Figure 5], and 
1 (4.0%) case of metastasis to brain (choriocarcinoma) [Figure 6 
and Table 1].

Regarding clinical profile, 19  (76%) patients presented 
with headache, 15  (60%) patients presented with vomiting, 
seizures occurred in 6 (24%) patients, neurosensory deficits 
occurred in 5 (20%) patients, loss of consciousness occurred 
in 3 (12%) patients, and visual disturbances occurred in 2 (8%) 
patients [Table 2].

Discussion

Pregnancy adds a unique and, at times, challenging facet to 
the management of neurologic disease. In both pregnancy 
and puerperium, the number of pathologic manifestations 
involves the CNS and pituitary gland. In our study, we found 
that the most common presenting complaint of patients in 
both pregnancy and postpartum phase is headache [Table 2]. 
A pregnant patient presenting with vomiting should never be 
taken lightly as it can be the first warning symptom of a CNS 
disease. Seizures play a significant role in increasing maternal 
morbidity and mortality. Loss of consciousness, neurosensory 
deficits, and visual disturbances, although rare, warrant specific 
evaluation and treatment. The most common neurological 
disorders that we encountered in pregnancy and puerperium 
are described below:

Posterior reversible encephalopathy syndrome
PRES, earlier known as reversible posterior leukoencephalopathy 
syndrome, is a cliniconeuroradiologic entity of heterogeneous 
etiologies.[8] Occurring most commonly in young, middle‑aged 
adults with female preponderance,[9,10] the pathophysiology of 
PRES is based on two hypotheses. The most widely accepted 
theory is the impairment of cerebral autoregulation and 
cerebral hyperperfusion occurring due to rapidly developing 

Figure 1: There is evidence of T2, FLAIR hyperintensity with diffusion 
restriction involving right occipital cortex, suggestive of atypical posterior 
reversible encephalopathy syndrome
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hypertension, leading to extravasation of protein and fluid 
which produces focal vasogenic edema.[11,12] The second 
hypothesis implicates endothelial dysfunction with cerebral 
hypoperfusion. Altered cerebral blood perfusion results in 
blood–brain barrier dysfunction and cerebral vasogenic 
edema.[10]

PRES has been clinically expressed by neurological 
manifestations derived from cortical and subcortical 
changes localized in the posterior regions of cerebral 

hemispheres, cerebral trunk, and cerebellum. The causes 
underlying such changes in brain matter include hypertensive 
encephalopathy, eclampsia,[13] renal failure with hypertension, 
immunosuppressive agents,[14] cytotoxic drugs (cyclosporine 
A, interferon alpha, cisplatin, cytarabine, erythropoietin, 
tacrolimus), intravenous immunoglobulin, collagen vascular 
disorders (systemic lupus erythematosus),[15] hypercalcemia,[16] 
sepsis, postdural puncture and spinal anesthesia.[17‑19]

The clinical profile of PRES includes headaches, seizures, 
focal neurological deficits, and visual disturbances, impairment 
of consciousness (confusion, somnolence, lethargy, and 
coma). PRES is reversible.[9,10] MRI is the gold standard for 
diagnosis of PRES. There are four radiological patterns of 
PRES, according to distribution of edema: holohemispheric 
watershed pattern, superior frontal sulcus pattern, and 
dominant parieto‑occipital pattern.[10]

Depending on the region of involvement, two types of PRES 
have been described:
•	 Typical PRES: Involves parieto‑occipital lobes.

Figure 2: There is evidence of T2/FLAIR heterogenous hyperintense area 
in the left parietal region with areas of T1 hyperintensity corresponding 
to hemorrhage. Magnetic resonance venogram showing nonvisualization 
of left transverse, sigmoid sinus, and internal jugular vein with filling 
defect (arrow)

Figure 3: There is evidence of multiple FLAIR hyperintense lesions in high 
frontal regions with diffusion restriction, suggestive of infarcts in anterior 
cerebral artery territory

Figure 4: There is evidence of multiple FLAIR hyperintense lesions in high 
frontal regions with diffusion restriction, suggestive of infarcts in anterior 
cerebral artery territory

Figure  5: There is evidence of FLAIR hyperintensity involving medial 
thalami, mammillary bodies, and around third ventricle, suggestive of 
Wernicke’s encephalopathy
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•	 Atypical PRES: When areas of brain other than 
parieto‑occipital region are predominantly involved 
along with internal hemorrhage or diffusion restriction 
on diffusion‑weighted imaging (DWI), the syndrome is 
called atypical PRES.

The management of PRES requires a multidisciplinary 
approach.[12] General measures include supportive treatment 
and maintenance of ABC of the patient. Treatment involves 
antihypertensives  (for arterial hypertension), magnesium 
sulfate or phenytoin  (for eclamptic seizures), vasodilators 
such as nitroglycerin to widen cerebral arteries, anti‑edema 
therapy (mannitol), and withdrawal of the offending agent.[20]

Cerebral venous thrombosis
CVT is any thrombosis occurring in intracranial veins and 
sinuses. CVT is typically multifactorial as well as a rare 
disorder affecting five persons per million. The clinical 
presentation of CVT being diverse can pose a diagnostic 
challenge to the treating obstetrician; hence, early diagnosis, 
mostly by MRI, is crucial but often difficult, particularly 
during postpartum period because of the numerous causes 
of headache that may occur after delivery.[21] Most common 
sinuses involved by thrombosis are superior sagittal sinus and 
lateral sinus.

CVT accounts for 27%–57% of all pregnancy‑related 
strokes.[22,23] CVT associated with pregnancy and puerperium 
has a more acute onset and better prognosis than thrombosis 
due to other causes. The hypercoagulability of pregnancy 
makes the environment favorable for CVT.

Increased levels of platelet count, platelet adhesiveness, 
fibrinogen, VII, VIII, and X, decreased levels of inhibitors 
of coagulant proteins S, rise in inhibitors of protein C levels, 
and Factor V Leiden and Factor II gene mutations are the 
predisposing factors for CVT in pregnancy and puerperium.[24]

The gold standard is the combination of MRI, which 
localizes the thrombus with MR venography, which shows 

the nonvisualization of the same vessel. On MRI, usually, 
it shows the high‑signal intensity of the venous sinuses 
with all routine sequences (usually on T1‑weighted [T1W], 
T2‑weighted, and FLAIR). On contrast‑enhanced T1W, it 
usually shows high‑signal intensity with a corresponding 
filling defect after gadolinium enhancement may develop 
within the 1st week after clinical onset. Early detection can 
be done with MRI within 7 days of clinical onset. Although 
not recommended in pregnancy, whole‑brain CT perfusion 
may assist in establishing the diagnosis of CVT by detecting 
perfusion abnormalities that do not correspond with arterial 
territories.[25,26] The “empty delta sign” seen on CT venography 
has a reported sensitivity of 95% compared to DSA as the 
gold standard.

The most common symptom of CVT that occurs in 95% of 
patients is headache. Other manifestations are focal seizures, 
paresis, papilledema, altered consciousness, and isolated 
intracranial hypertension.[27]

Embolic infarcts
Embolic infarcts can occur from dissections due to prolonged 
difficult labor, cardiac valvular disease, and dilated peripartum 
cardiomyopathy. Dissections and obstetric hemorrhage can 
cause watershed infarcts. Frontal and parietal regions are 
the most common site of infarcts.[28] The use of DWI‑MRI 
improves the accuracy of the subtype diagnosis of stroke. On 
the basis of the DWI findings, three types of lesions can be 
identified: (1) single subcortical lesion (diameter <15 mm); (2) 
large and scattered lesions in 1 vascular territory (≥15 mm; 
scattered small lesions  <15  mm or confluent scattered 
lesions ≥15 mm); and (3) multiple lesions in multiple vascular 
territories as defined in recent studies.[29,30]

Figure 6: There is evidence of multiple supratentorial and infratentorial T1 
hyperintense lesions with areas of blooming on susceptibility‑weighted 
images in a known case of choriocarcinoma, suggestive hemorrhagic 
metastases

Table 2: Clinical presentation of neurological disorders in 
pregnancy and puerperium

Patient n=25, n (%)
Headache 19 (76)
Vomiting 15 (60)
Seizure 6 (24)
Neurosensory deficits 5 (20)
Loss of consciousness 3 (12)
Visual disturbances 2 (8)

Table 1: Neurological disorders in pregnancy and 
puerperium

Diagnosis Number of cases, n (%)
PRES 10 (40.0)
Cerebral venous thrombosis 6 (24)
Embolic infarcts 3 (12.0)
Status epilepticus 2 (8.0)
Pituitary apoplexy 2 (8.0)
Wernicke’s encephalopathy 1 (4.0)
Metastasis (choriocarcinoma) 1 (4.0)
PRES: Posterior reversible encephalopathy syndrome
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Status epilepticus
Status epilepticus is defined as an acute and prolonged seizure 
that persists for a sufficient length of time or is repeated 
frequently enough that recovery between attacks does not 
occur. It is associated with high fetomaternal morbidity and 
mortality. A widely accepted seizure duration to qualify as 
status epilepticus is 5 min in length.[31] In pregnancy, status 
occurs almost always due to eclampsia. However, other 
causes include stroke, hypoxia, metabolic derangement, 
toxicity  (e.g.,  drugs), encephalitis, alcohol intoxication or 
withdrawal, and infections accompanied by fever.[32,33] MRI 
is the gold standard of diagnosis. The most common changes 
seen are increased T2 signal (best seen on FLAIR) with some 
swelling. These regions may demonstrate corresponding 
diffusion abnormalities, with increased DWI signal and in some 
instances reduced ADC values.[34,35] Postcontrast T1 imaging is 
extremely variable, ranging from no enhancement to marked 
enhancement, which may be gyriform or leptomeningeal in 
distribution.[34,36]

Pituitary apoplexy
Pituitary apoplexy is a rare but potentially life‑threatening 
disorder, resulting from acute hemorrhage, infarction, 
or hemorrhagic infarction of the pituitary gland, causing 
significant morbidity and mortality if not promptly recognized 
and managed.[37] Causes include hypertension, major 
surgery (coronary artery bypass grafting), dynamic pituitary 
testing using gonadotropin‑releasing hormone  (GnRH), 
thyrotropin‑releasing hormone, corticotropin‑releasing 
hormone, insulin tolerance test, anticoagulation therapy, 
coagulopathies, estrogen therapy, initiation or withdrawal of 
dopaminergic therapy, radiation therapy and head trauma, and 
most importantly pregnancy.[38] Clinical manifestations include 
headache, nausea, vomiting, visual field defects, impairment of 
consciousness, hyponatremia, and central diabetes insipidus.
[39‑41] In pregnancy, pituitary apoplexy is often accompanied by 
endocrine abnormalities, among which Adrenocorticotropic 
hormone (ACTH) deficiency is the most relevant clinically 
because it causes life‑threatening adrenal insufficiency.[39,42,43]

MRI is an essential diagnostic tool, confirming the diagnosis 
of pituitary apoplexy in over 90% of the patients.[38,44] On T1W 
images, hemorrhage usually manifests with hyperintensity 
compared with the rest of the brain.[45] MRI and MR angiogram 
techniques also help to distinguish an aneurism from pituitary 
apoplexy.[46] Pregnancy is not an absolute contraindication to 
MRI, and available data have not conclusively documented 
any deleterious effects of MRI on the developing fetus, with 
no special consideration for the first trimester versus any other 
trimester of pregnancy.[47] Moreover, MRI remains preferable to 
any imaging study using ionizing radiation. Initial treatment of 
acute pituitary apoplexy consists of preservation of electrolyte 
and fluid balance, alongside prompt replacement of deficient 
hormones (because of high risk of hypopituitarism), especially 
glucocorticoids, to treat both adrenal insufficiency and the 
effects of edema on suprasellar structures.[39,48]

Wernicke encephalopathy
It is also referred to as Wernicke‑Korsakoff syndrome. It is a 
form of thiamine (Vitamin B1) deficiency and is typically seen 
in alcoholics. It is characterized by a triad of acute confusion, 
ataxia, and ophthalmoplegia. Thiamine deficiency results 
from malnutrition or malabsorption, which can occur for a 
number of reasons, especially by hyperemesis gravidarum 
in pregnancy. On imaging, it is commonly seen on MRI as 
areas of symmetrical increased T2/FLAIR signal involving 
the mammillary bodies, dorsomedial thalami, tectal plate, 
periaqueductal area, and/or around the third ventricle.[49,50] 
Treatment of acute Wernicke‑Korsakoff syndrome is with 
intravenous thiamine hydrochloride, along with other vitamins/
minerals, and treatment of the underlying cause (e.g., alcohol 
cessation). Untreated, there is high mortality of up to 20%.[51,52]

Choriocarcinoma
Choriocarcinoma is an aggressive, highly vascular tumor. 
When it is associated with gestation, it is often considered 
part of the spectrum of gestational trophoblastic disease; it 
is then termed gestational choriocarcinoma.[53] In the classic 
case of gestational choriocarcinoma, the tumor is derived 
from chorionic epithelium. It commonly arises in reproductive 
organs – uterus, cervix,[54] ovary, and testes. Metastasis occurs 
mostly by hematogenous route and sites include brain, lungs, 
pulmonary arteries,[55] stomach,[56,57] small intestine, and 
pancreas.[56] MRI again plays a very important role in diagnosis. 
MRI is preferred because of proper tissue resolution, and the 
use of magnetic field is safe and does not affect the fetus.[58]

Conclusion

Pregnancy involves physiological changes that can trigger 
peripheral neurological and/or CNS pathologies. Central 
nervous disorders are more complex, and a precise diagnosis 
must be made to improve perinatal outcomes, provide correct 
management and treatment, and prevent acute and long‑term 
complications. It is possible to achieve a precise diagnosis, 
management, and treatment of neurological disorders during 
pregnancy, but these require a multidisciplinary approach, 
crucial to improve perinatal outcomes. MRI has proved to be 
a boon in timely diagnosis of these disorders, keeping in view 
its preference of use over other imaging modalities, due to least 
risk of ionization to the fetus.
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