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ABSTRACT
Background: The postpartum period is associated with significant physiological changes that predispose women

to a wide spectrum of neurological complications. These conditions are often under-recognized and may lead to
delayed diagnosis and increased morbidity. Magnetic Resonance Imaging (MRI) plays a pivotal role in early
detection and characterization of these neurological disorders.

Objectives: To evaluate the spectrum of MRI findings in postpartum women presenting with neurological
symptoms and to assess their clinical correlation and outcomes.

Methods: This cross-sectional observational study was conducted over one year in the Department of
Radiodiagnosis at KLE’s Prabhakar Kore Hospital, Belagavi. A total of 28 postpartum women (within 6 weeks
of delivery) aged 18—45 years presenting with neurological symptoms were included using convenience sampling.
MRI brain was performed using a 3.0 Tesla scanner. Clinical, demographic, and radiological data were collected
and analyzed using SPSS version 22. Chi-square test was applied, with p < 0.05 considered statistically
significant.

Results: The majority of patients were aged 26-30 years (42.9%) and 31-35 years (35.7%). The most common
MRI diagnoses were posterior reversible encephalopathy syndrome (PRES) (28.6%) and cerebral venous
thrombosis (CVT) (25.0%), followed by ischemic infarction (17.9%) and intracerebral hemorrhage (14.3%). A
statistically significant association was observed between seizures and MRI diagnosis (p < 0.001), with seizures
present in all cases of PRES, CVT, and intracerebral hemorrhage. No significant association was found between
MRI severity and clinical outcome (p = 0.454). Most patients (75%) achieved complete recovery, with low
mortality (3.6%).

Conclusion: MRI is an essential diagnostic tool in evaluating postpartum neurological complications, with
vascular etiologies being the most common. Seizures serve as an important clinical indicator of serious pathology.
Early diagnosis and timely intervention are key determinants of favorable outcomes, while MRI severity alone
does not predict prognosis. Enhanced clinical awareness and prompt neuroimaging are crucial for improving
maternal neurological health.
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INTRODUCTION

The postpartum period represents among the physiologically
dynamic phases in a woman’s life, marked by profound
hormonal fluctuations, vascular changes, hemodynamic
shifts, and immune adaptations.[1] These alterations, though
essential for maternal recovery, may predispose susceptible
women to a spectrum of neurological complications, ranging
from  reversible  syndromes to life-threatening
cerebrovascular events. In recent years, neurological

disorders in the immediate postpartum period have received
increasing clinical attention due to their significant
morbidity and potential mortality.[2] Despite this, the
postpartum  neurological landscape remains under-
recognized, frequently misdiagnosed, and often attributed to
non-specific postpartum changes, leading to delayed
intervention and poorer outcomes.[3]

MRI has revolutionized the assessment of postpartum
neurological complications due to its superior soft tissue
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difference, multiplanar imaging capability, as well as
sensitivity to early pathological changes.[4] Additionally,
bilateral deep gray matter abnormalities-a common
diagnostic challenge-are more accurately evaluated using
advanced MRI sequences, allowing clinicians to ine
differential diagnosis and optimize management [5].

MRI remains the most reliable modality to differentiate
among these possibilities because of its superior ability to
characterize signal intensity changes, diffusion restriction,
and patterns of involvement [6].

Postpartum neurological complications also intersect with
anesthetic and obstetric practices. The postpartum brain is
vulnerable to hemodynamic instability during childbirth,
anesthesia, and operative interventions. Disorders such as
intracranial hypotension following neuraxial anesthesia,
post-dural puncture headache, and subdural hematomas
require urgent MRI evaluation to guide accurate diagnosis
and appropriate treatment. [7].

MRI stands out as the maximum effective imaging modality
for detailed evaluation of postpartum neurological disorders
due to its excellent contrast resolution, ability to delineate
white and gray matter pathology, and its capacity to detect
early reversible changes. By integrating clinical findings
with advanced MRI features, clinicians can improve
diagnostic accuracy, initiate timely treatment, and ultimately
enhance maternal neurological outcomes.
METHODOLOGY

The current study was conducted as a cross-sectional
observational study conducted in the Department of
Radiodiagnosis at KLE's Prabhakar Kore Hospital and
Medical Research Centre in Belagavi, a tertiary care
teaching hospital affiliated with KAHER. All MRI
examinations were performed within the radiology
department of the hospital. The research was conducted over
a period of one year. All eligible postpartum patients
presenting during this study period were evaluated and
included established on predefined inclusion and exclusion
criteria.

Inclusion Criteria

Participants included in the study were postpartum women
who fulfilled all of the following criteria:

* Women presenting with neurological symptoms including
headache, dizziness, nausea, vomiting, blurred vision,
seizures, altered mental status, or dementias.

* Women presenting within the initial six weeks of the
postnatal period.

* Participants aged 18 to 45 years.

* Participants who gave informed written consent to undergo
MRI imaging and participate in the study.

Exclusion Criteria

Participants were disqualified from the study if they fulfilled
any of the subsequent criteria:

* Women with pre-existing seizure disorders or epilepsy
unrelated to childbirth.

* Women with medical contraindications to MRI, including
presence of pacemakers, metallic implants, cochlear
implants, or other incompatible devices.

A convenience sampling technique was employed. All
postpartum women presenting to the Department of
Radiology with neurological symptoms through the study
period and fulfilling the presence criteria were consecutively

recruited into the study.
The sample size was calculated using the average formula:
Sample size is calculated using formula,

n=(z1-0/2)2 x p x (100-p)/d2

Where,
n=(1.96)2 x79.1 x (100-79.1)/ (19% x 79.1)2

n=28.1
n=28

The calculated sample size was 28.1, which was rounded off
to 28 participants.

Accordingly, a total of 28 postpartum women were
comprised in the study.

After approval from the Institutional Ethics Committee,
postpartum women presenting with neurological complaints
were screened for eligibility. Written informed consent was
attained prior to enrollment. A detailed clinical history was
recorded, including presenting complaints, obstetric history,
mode of delivery, and time since delivery. All participants
then underwent MRI of the brain using a 3.0 Tesla MRI
scanner (Siemens Magnetom Spectra). Imaging was
performed as per departmental protocols.

Data were collected using a pre-designed and pre-tested data
collection proforma. The proforma included socio-
demographic details, obstetric history, clinical presentation,
and MRI findings. MRI images were reviewed and
interpreted by qualified radiologists in the department. All
findings were documented systematically.

Data Analysis- The collected Data were inputted into
Microsoft Excel and analyzed utilizing SPSS software.
version 22. Categorical variables were expressed as
frequencies and percentages. Continuous variables were
expressed as mean and standard deviation. Chi-square test
was used to evaluate associations between qualitative
variables. A p-value of less than 0.05 was measured
statistically significant.

RESULTS

Table 1: Age distribution of study participants (n = 28)
Age group °
(years) Frequency (n) Percentage (%)
18-25 5 17.9
26-30 12 42.9
31-35 10 35.7
>35 1 3.6
Total 28 100.0

The age group of 2630 years old made up the bulk of study
participants (42.9%), followed by the age group of 31-35
years old (35.7%). Just 3.6% of participants were older than
35, whilst 17.9% of participants were between the ages of 18
and 25.

Table 2: Association between age group and MRI
diagnosis
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Age Ischemic | Postpartum
group | CVT | ICH | Infection | . tpartum | ypES | Total
(vears) infarct angiopathy Total 7 (25.0%) 21 (75.0%) 28 (100.0%)
>35 1 0 0 0 0 1
=07 78df+ 1, p=0.378
18-25 1 0 0 1 1 ) 5
The—Pgarsom—Ghi-square test was used to evaluate the
relationship between cerebral venous thrombosis and the
26-30 | 2 4 1 2 0 Joute of dedivery. 33.3% of women who had a typical vaginal
birth and 18.8% of women who had LSCS had CVT. The
differenice in CVT occurrence between the two modes of
delivery was not statistically significant (y*> = 0.778, df =1,
31-35 | 3 0 1 D) 1 = 0.378) Fisher's exact test was also used because certain
predicted cell cpunts were fewer than five, and it revealed
no signjificant connection (p = 0.418).
Table |4: Asspciation between MRI diagnosis and
seizures
Total 7 4 2 5 2 <8 Seizures Seizures
MRI diagnosis | present n | absent n | Totaln (%)
(%) (%)
¥ =11.635,df=15,p=0.706 CVT 7 (100.0%) | 0(0.0%) 7 (100.0%)
ICH 4(100.0%) | 0(0.0%) 4 (100.0%)
The Pearson Chi-square test was used to evaluate the
relationship among age group and MRI diagnostic. Age . o o o
group and MRI diagnosis type did not statistically Infection 0(0.0%) 2 (100.0%) | 2 (100.0%)
significantly correlate, according to the analysis (* =
11.635, df = 15, p = 0.706). All age groups had MRI Ischemic infarct | 0 (0.0%) 5(100.0%) | 5(100.0%)
diagnoses, and PRES and CVT were seen in several age
groups. However, there was little statistical power for this Postpartum
association, as many cells had anticipated counts below five. angigpathy 0(0.0%) 2(100.0%) | 2(100.0%)
Table 3: Association between mode of delivery and
cerebral venous thrombosis (CVT) PRES 8 (1000%) 0 (00%) 8 (1000%)
Mod £| CVT CVT absent 9 0 0
ode o present n absent | 4 taln (%) Total 19 (67.9%) | 9(32.1%) 28 (100.0%)
delivery o n (%)
(%)
x> =28.000, df =5, p <0.001).
The Pearson Chi-square test was used to examine the
LSCs 3 (18.8%) 13 (81.3%) 16 (100.0%) relationship among seizure occurrence and MRI diagnosis.
Patients with ischemic infarct, infection, and postpartum
angiopathy did not have seizures, however all patients with
PRES, CVT, and intracerebral hemorrhage had seizures.
Normal There was a statistically significant correlation among MRI
vaginal 4(33.3%) 8 (66.7%) 12 (100.0%) diagnosis and seizures (> =28.000, df =5, p <0.001). When
delivery assessing the strength of the correlation, it is important to
take into account the fact that a significant percentage of

cells had predicted counts below five.
Table 5: Association between presenting symptoms and
MRI severity
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Postpartum 2
. . 1 (50.0%) 1 (50.0%) o
Symptom Mild n | Moderate | Severe | Total n sCl:;r fngiopathy (100.0%)
YOPEM L (%) | m%) | n(%) | (%) valued b . . 8
PRES 5 (62.5%) 3 (37.5%) (100.0%)
Total 13 (46.4%) | 15(53.6%) 28
¢ . ’ ’ (100.0%)
7
Headache 8 (38.1%) -
28.6% 33.3% 100.0%
(28.6%) (33.3%) 1 ( ) ¥ =3.863,df=5,p=0.569
¥>  The Pearson Chi-square test was used to assess the
3 6 15 2.022,relationship among MRI diagnosis and contrast MRI results.
. o _ . A .
Seizures (20.0%) 6 (40.0%) (40.0%) | (100.0%) df ZPgtlents with infection (100.0%) and CVT (71.4%) had th_e
p “highest rates of contrast enhancement, whereas ischemic
0.364 infarct (40.0%) and PRES (37.5%) had the lowest rates.
There was no statistically significant association between
x>  =the contrast MRI results and the diagnosis (y* = 3.863, df =
1.929,5,p = 0.569).
Altered 1 o 5 10 - . . . . .
sensorium | (10.0%) 4 (40.0%) (50.0%) | (100.0%) df = 2Table 7: Association between MRI severity and clinical
P uytcome
0.381 MRI Complete Mortality Resu!ual Total
deverity recovery | (%) deficit n (%)
] n (%) (%)
. 1 8
0, 0,
Total 10 18 18 46 ; Mild 6(75.0%) | 1(2.5%) | (15 500y | (100.0%)
4 13
0, 0,
Moderate | 9 (69.2%) | 0(0.0%) (30.8%) | (100.0%)
The most common MRI result among patients who Severe 6 (85.7%) | 0(0.0%) (11 4.3%) Zl 00.0%)
presented with headache was moderate (46.4%), followed N 6 =20 23 =2
by mild (28.6%) and severe (25.0%) abnormalities. While Total 1 (3.6%)
patients with seizures had a larger percentage of mild MRI (75.0%) (21.4%) (100.0%)
findings (36.8%), those without seizures were more likely to ¥ =3.658,df=4,p=0.454

have intermediate MRI severity (55.6%). There was no
statistically significant association between seizures and
MRI severity (3> =2.022, df =2, p = 0.364). Similarly, there
was no statistically significant association between the
severity of the MRI and changed sensorium (y* = 1.929, df
=2,p=0.381).

Table 6: Association between MRI diagnosis and

contrast MRI findings
MRI Contrast Contrast Total n
diagnosis MR~ VRI - (%)
Non (%) Yes n (%)
CVT 2(28.6%) | 5(71.4%) Zl()() 0%)
4
ICH 2(50.0%) | 2(50.0%) (100.0%)
. 0
. 2
Infection 0(0.0%) 2 (100.0%) (100.0%)
Ischemic 0 9 >
S 3(60.0%) | 2(40.0%) (100.0%)

The Pearson Chi-square test was used to evaluate the
correlation between MRI severity and clinical outcome.
75.0% of patients with mild MRI findings, 69.2% with
moderate MRI findings, and 85.7% with severe MRI
findings showed full recovery. Of the patients in the light
severity group, one patient (3.6%) died. There was no
statistically significant association between the clinical
result and the severity of the MRI (x> = 3.658, df =4, p =
0.454).

DISCUSSION

The present study demonstrated that postpartum
neurological complications were most commonly observed
in women aged 26-30 years (42.9%), followed by 31-35
years (35.7%), with fewer cases in the 18-25-year group
(17.9%) and very limited representation in those >35 years
(3.6%). In contrast, Hosley and McCullough emphasized
that although neurological hospitalizations are generally
uncommon in women of childbearing age, the prevalence of
disorders include ischemic stroke, intracerebral hemorrhage,
and cerebral venous thrombosis increases during pregnancy
and the postpartum period due to pregnancy-specific
biological changes rather than age alone [8]. Similar
variability across age groups has been reported in case-based
literature. Farooque et al. described postpartum ischemic
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stroke in a 25-year-old woman, demonstrating that serious
vascular complications may occur even in younger mothers
[9]. Singh et al. analyzed 58 postpartum patients with
neurological symptoms and reported that CVT was the most
frequent MRI diagnosis, followed by PRES, intracranial
hemorrhage, and ischemic infarction, supporting the
predominance of vascular etiologies [10]. Similarly,
Manjubashini et al. observed abnormal MRI findings in 40
of 51 peripartum encephalopathy patients, with PRES, CVT,
and postpartum angiopathy being the leading causes,
demonstrating a wide etiological spectrum [11]. Bogale et
al. described a 29-year-old woman presenting two months
postpartum with CVT involving the superior sagittal sinus,
emphasizing the role of imaging in diagnosis and recovery
following anticoagulation therapy [12]. Case-based
literature similarly emphasizes seizure presentation. Adem
et al. reported seizures in a postpartum patient with CVT and
hemorrhagic infarction, initially mistaken for eclampsia
until imaging confirmed the diagnosis [13]. Singh et al.
similarly documented diverse MRI findings across 58
postpartum patients, including venous thrombosis, PRES,
hemorrhage, and infarction, reinforcing the variability of
lesion distribution [10]. The present study demonstrated that
clinical outcomes were generally favorable, with complete
recovery in 75.0% (21/28), residual neurological deficit in
21.4% (6/28), and mortality in 3.6% (1/28). When compared
across MRI severity categories, complete recovery was
observed in 75.0% of mild cases, 69.2% of moderate cases,
and 85.7% of severe cases. Statistical analysis showed no
significant association between MRI severity and outcome
(x> =3.658, p = 0.454). These findings suggest that imaging
severity alone may not reliably predict prognosis, and many
postpartum  neurological conditions are potentially
reversible with timely diagnosis and

treatment. In contrast, Hosley and McCullough emphasized
that early recognition and management of neurological
emergencies during pregnancy and postpartum can
significantly reduce morbidity and mortality [8]. Case-based
literature provides similar observations. Bogale et al.
reported significant clinical improvement following
anticoagulation therapy in a postpartum CVT patient,
highlighting favorable outcomes with prompt intervention
[12]. Farooque et al. described recovery in a postpartum
ischemic stroke patient treated with antiplatelet therapy [9].
Singh et al. similarly reported that many postpartum
neurological conditions identified on MRI had good
outcomes when treated early [10]. Paneyala et al. also
described PRES developing after cesarean delivery,
indicating that physiological stress and autonomic
disturbances may play a role in neurological complications
in such patients [14].

Due to its tiny size, the sample may not have had enough
statistical power to identify significant associations between
certain variables such as blood pressure status, delivery
mode, and MRI severity. Some subgroups had very few
patients, limiting the ability to generalize results across the
wider postpartum population. Being a single-center study,
the findings may reflect local referral patterns and patient
characteristics, which may not be fully representative of
broader populations.

CASE OF POSTERIOR REVERSIBLE
ENCEPHALOPATHY SYNDROME
CASE OF RIGHT MCA INFARCT

CASE OF CEREBRAL VENOUS
THROMBOSIS

Conclusion

This study highlights the crucial role of MRI in the early
evaluation of postpartum women presenting with
neurological symptoms, demonstrating that such
complications predominantly affect women in peak
reproductive age and occur across all demographic groups,
with no significant influence of parity or delivery mode. The
findings show that vascular and hypertensive disorders—
particularly PRES and cerebral venous thrombosis—are the
most common etiologies, with seizures emerging as a key
clinical warning sign strongly associated with serious
underlying pathology. Although hypertension showed a
trend toward association with PRES, statistical significance
was limited by sample size. Importantly, MRI severity did
not correlate with ICU admission or clinical outcomes,
indicating that imaging findings alone are insufficient
predictors of prognosis; instead, early diagnosis and timely
management are critical determinants of recovery. The
overall favorable outcomes observed reinforce that prompt
recognition and intervention can significantly improve
prognosis. Thus, the study underscores the need for
heightened clinical vigilance, early neuroimaging in
symptomatic patients, and a multidisciplinary approach to
effectively manage postpartum neurological complications.
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