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Abstract
Background: Fifth-day seizures in otherwise well term neonates have been associated with rotavirus-associated
leukoencephalopathy, but diagnosis is often limited by stool-based testing, particularly when gastrointestinal symptoms are
absent or minimal. Objective: To describe the clinical, laboratory, electroencephalographic, and MRI characteristics of
neonates with presumed rotavirus-associated encephalopathy and to assess whether a stereotyped DWI/ADC pattern can support
diagnosis when stool tests are negative. Methods: We retrospectively reviewed 11 term neonates who presented with seizures on
days 4-6 of life, had no evidence of perinatal asphyxia, and underwent brain MRI with diffusion-weighted imaging and apparent
diffusion coefficient mapping after sepsis andmetabolic evaluation. Stool rotavirus testing was performed using antigen enzyme
immunoassay and/or reverse-transcription PCR. Results: The cohort included 7 female and 4 male neonates. Seizures began on
day 4 in 8 infants and day 5 in 3; multifocal clonic seizures predominated (7/11). Gastrointestinal symptoms were present in only
1 infant. Sepsis screens, electrolytes, calcium, glucose, andCSF results were non-contributory. Stool testing confirmed rotavirus
in 6/11 infants (5 PCR-positive, 1 antigen-positive), while 5 were stool antigen-negative. All 11 infants demonstrated symmetric
restricted diffusion involving the periventricular white matter and corpus callosum, with internal capsule involvement in 3/11.
All were seizure-free at discharge; length of stay ranged from 10 to 15 days (median 13). Conclusion: In this homogeneous fifth-
day seizure cohort, the MRI diffusion signature was more consistent than stool viral detection and should prompt consideration
of rotavirus-associated neonatal leukoencephalopathy even when stool testing is negative.

Key words: rotavirus, neonatal seizures, fifthday fits, diffusionweighted imaging, leukoencephalopathy, corpus callosum,
periventricular white matter

1 INTRODUCTION

Neonatal seizures are a neurological emer-
gency and require rapid evaluation
for hypoxic-ischaemic encephalopathy,

intracranial haemorrhage, stroke, metabolic derange-

ment, and central nervous system infection. A clini-
cally distinctive subgroup is the term or near-term
neonate who is well after birth and then devel-
ops clustered seizures around the fourth to sixth
day of life. This presentation has historically been
described as fifth-day fits and has increasingly been

1Department of Paediatrics, KMCH Institute of Health Sciences and Research, Coimbatore, Tamil Nadu, India.
2Department of Neurology, KMCH, Coimbatore, Tamil Nadu, India.
3Department of Radiology, KMCH Institute of Health Sciences and Research, Coimbatore, Tamil Nadu, India.
4Department of Microbiology, KMCH Institute of Health Sciences and Research, Coimbatore, Tamil Nadu, India.
Address correspondence to: Madhumathi, Gunasekaran, Department of Paediatrics, KMCH Institute of Health Sciences and Research, Coimbatore, Tamil Nadu, India, Email:
drmadhu1704@gmail.com

Supplementary informationThe online version of this article contains supplementary material, which is available to authorized users.
Madhumathi Gunasekaran et al., 2026; Published by Anna Medical College, Inc. This Open Access article is distributed under the terms of the Creative Commons License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

ANNA MEDICAL COLLEGE 289

https://orcid.org/.
https://orcid.org/.
https://orcid.org/.
https://orcid.org/.
https://orcid.org/.
https://orcid.org/.
https://orcid.org/.
https://orcid.org/.
mailto:drmadhu1704@gmail.com


Rotavirus neonatal leukoencephalopathy MRI signature

linked to neonatal rotavirus-associated leukoen-
cephalopathy (1, 2).
Rotavirus is traditionally regarded as an enteric
pathogen; however, extraintestinal neurological
manifestations are nowwell recognised. In neonates,
gastrointestinal symptoms may be absent or mild,
and the dominant presentation may be seizures with
MRI evidence of white-matter injury (3). This cre-
ates a diagnostic challenge because a negative stool
antigen test does not necessarily exclude a CNS-
dominant rotavirus-associated process, particularly
if viral shedding is transient or sampling occurs after
the enteric phase has peaked.
MRI with diffusion-weighted imaging (DWI) and
apparent diffusion coefficient (ADC) mapping has
become central to recognising this entity. The pat-
tern described in published series consists of bilat-
eral, symmetric restricted diffusion in the periven-
tricular white matter and corpus callosum, some-
times extending along white-matter tracts such as
the internal capsule (4). This pattern differs from
the cortical and deep grey-matter injury typical of
hypoxic-ischaemic injury and from the posterior pre-
dominance often associated with neonatal hypogly-
caemic injury.
We present an 11-case single-centre series of
neonates with fifth-day seizures and a presump-
tive diagnosis of rotavirus-associated encephalopa-
thy. The objectives were to characterise the clin-
ical, laboratory, EEG, and neuroimaging features;
compare stool-positive and stool-negative cases; and
highlight the diagnostic value of a stereotyped MRI
diffusion pattern when stool testing is negative.

2 MATERIALS AND METHODS

2.1 Study design and seƫng

This retrospective case series was conducted in a sin-
gle tertiary-care neonatal intensive care unit. The
report was prepared in accordance with the CARE
framework for case series reporting. Institutional
ethics approval was obtained (Ref:72/IHEC/2025;
approval date: 01 December 2025) and written
informed consent was obtained from parents or legal
guardians for use of anonymised clinical, laboratory,
EEG, and neuroimaging data.

2.2 Eligibility criteria

Inclusion criteria were: term or near-term birth
(>=37 weeks gestational age), seizure onset between
days 4 and 6 of life, no clinical evidence of perinatal
asphyxia, no major congenital anomaly, brain MRI
with DWI/ADC sequences, and completion of sepsis
and basic metabolic evaluation. Exclusion criteria
were: preterm birth, confirmed hypoxic-ischaemic
encephalopathy, intracranial haemorrhage, proven
bacterial CNS infection, or another specific diagno-
sis explaining the seizures.

2.3 Clinical, laboratory, and EEG assessment

Antenatal, obstetric, and perinatal variables included
gestational age, birth weight, mode of delivery,
antenatal risk factors, Apgar scores, and need for
resuscitation. Seizure semiology was recorded as
generalised tonic-clonic, focal clonic, or multifo-
cal clonic, and clustering or apnoea was noted
when present. Gastrointestinal symptoms were
recorded separately. Sepsis evaluation included
full blood count, C-reactive protein, and blood cul-
ture. Metabolic assessment included serum sodium,
potassium, calcium, and random blood glucose. CSF
studies included cell count, protein, glucose, culture,
and BioFire FilmArraymeningitis/encephalitis panel
where performed. EEG was interpreted by a paedi-
atric neurologist.

2.4 Neuroimaging protocol

Brain MRI was performed within 24-48 hours of
seizure onset whenever clinically feasible. Stan-
dard sequences included T1-weighted, T2-weighted,
DWI (b-values 0 and 1000 s/mm2), and correspond-
ing ADC maps. The classical MRI pattern was
defined as bilateral symmetric diffusion restriction
with high DWI signal and low ADC signal involv-
ing the periventricular white matter and corpus cal-
losum. Internal capsule involvement was recorded
separately for each case.

2.5 Rotavirus tesƟng

Stool samples were collected during admission.
Rotavirus antigen enzyme immunoassay (EIA) was
performed in seven cases and RT-PCR for rotavirus
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A in six cases. Cases were classified as laboratory-
confirmed when stool antigen or PCR was positive
and as stool-test negative when all performed stool
assays were negative. Because PCR was not per-
formed in every stool-negative case, negative anti-
gen results were interpreted cautiously.

2.6 Management and outcome assessment

Initial stabilisation followed standardNICUpractice.
Phenobarbitone was used as first-line antiseizure
therapy, with fosphenytoin and/or levetiracetam
added for persistent or clustered seizures. Empiric
ampicillin and amikacin were initiated pending cul-
ture results and discontinued after 72 hours when
cultures remained sterile. Short-term outcomes
included seizure freedom at discharge, adequacy of
feeding, length of hospital stay, and in-hospital mor-
tality.

3 RESULTS

3.1 Cohort characterisƟcs

Eleven neonates fulfilled the eligibility criteria.
Based on the case table, the cohort comprised 7
females and 4 males. Gestational age ranged from
37+0 to 38+5 weeks, and birth weight ranged from
2.41 to 3.36 kg. Nine infants were delivered by
lower-segment caesarean section (5 elective and 4
emergency), and 2 were delivered vaginally. Apgar
scores were 7 or higher at 1 minute and 8 or higher
at 5 minutes in all infants, and none required resus-
citation or met criteria for perinatal asphyxia (Table
1).

3.2 Clinical presentaƟon

Seizures began on day 4 of life in 8/11 infants (73%)
and on day 5 in 3/11 (27%). Multifocal clonic
seizures were the predominant semiology (7/11,
64%), followed by generalised tonic-clonic seizures
(2/11, 18%), left focal clonic seizures (1/11, 9%),
and right focal clonic seizures (1/11, 9%). Seizures
were commonly clustered and were associated with
brief apnoeic episodes in the acute phase. Gastroin-
testinal symptoms were uncommon; only 1 infant
had mild loose stools (1/11, 9%) (Figure 3).

3.3 Laboratory and EEG findings

Sepsis and metabolic evaluations did not identify
an alternative cause for seizures. Blood counts
were within acceptable neonatal ranges, CRP val-
ues were low, and all blood cultures were ster-
ile. Serum sodium, potassium, calcium, and glucose
were not explanatory. CSF was acellular with non-
contributory chemistry in cases where lumbar punc-
ture was performed; BioFire testing was negative
in the two cases tested. EEG showed epileptiform
abnormalities in 10/11 infants, most often multifocal
or frontocentral discharges; one infant had a normal
sleep-wake EEG (Table 2A).

3.4 Rotavirus status

Rotavirus was confirmed in 6/11 infants (55%):
5 by stool RT-PCR and 1 by stool antigen EIA.
The remaining 5 infants (45%) were stool antigen-
negative. Stool-positive and stool-negative infants
showed no clinically meaningful difference in
seizure timing, EEG pattern, MRI distribution,
response to antiseizure therapy, or short-term dis-
charge status.

3.5 MRI findings

All 11 infants (100%) showed the same stereo-
typed MRI diffusion pattern: bilateral symmetric
restriction involving the periventricular white mat-
ter and corpus callosum, confirmed on DWI/ADC
review. Representative original diffusion images
are presented with anatomical annotations in Fig-
ure 1. Internal capsule involvement was present in
3/11 infants (27%; Cases 6, 8, and 9). The pattern
was present in both stool-positive and stool-negative
cases, supporting the diagnostic value of MRI when
stool testing is negative. Cranial ultrasound was
either normal or showed only mild non-specific
periventricular flare, and no infant had haemorrhage.

3.6 Treatment and short-term outcome

All infants received phenobarbitone as first-line ther-
apy. Fosphenytoin was added in 7 infants, and leve-
tiracetam in 4. Empiric antibiotics were stopped after
72 hours once blood and CSF cultures were sterile.
All infants were seizure-free and feeding adequately
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at discharge. Length of stay ranged from 10 to 15
days, with a median of 13 days. There were no in-

hospital deaths (Table 2B; Figure 4).

Fig. 1: Original axial MRI diffusion images demonstraƟng the cohort-defining white-maƩer paƩern. Panel A shows an anonymised
original axial diffusion-weighted MRI image with bilateral symmetric signal change in the periventricular white maƩer and midline
callosal region. Panel B shows a second anonymised original axial diffusion image at a comparable level, again demonstraƟng
the same symmetric periventricular-callosal distribuƟon. The coloured annotaƟons idenƟfy the key anatomic regions used for
interpretaƟon: PVWM (blue) and CC (orange). Across the cohort, PVWM and corpus callosum involvement was present in all
11 infants (100%), while internal capsule involvement was present in 3 of 11 infants (27%). ADC maps were reviewed in the
clinical MRI assessment to confirm true restricted diffusion, although the representaƟve images shown here are diffusion panels.
DWI=diffusion-weighted imaging; ADC=apparent diffusion coefficient; PVWM=periventricular white maƩer; CC=corpus callosum;
IC=internal capsule.
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Table 1. Baseline characterisƟcs and clinical presentaƟon of 11 neonates with rotavirus-associated encephalopathy
Case Sex GA

(wk+d)
BW
(kg)

Delivery / indicaƟon Antenatal risk
factors

Apgar
1/5 min

Seizure
day

Seizure
type

GI
symptoms

1 F 38+2 2.920 Em LSCS (fetal
distress)

None 8/9 4 GTCS No

2 F 38+0 2.410 Em LSCS (previous
LSCS in labour)

SGA 8/9 4 MulƟfocal
clonic

No

3 M 37+0 2.700 El LSCS (previous LSCS) None 8/9 5 MulƟfocal
clonic

No

4 M 37+4 2.620 El LSCS (previous LSCS) GDM (OHA) 8/9 5 LeŌ focal
clonic

No

5 M 37+1 3.360 El LSCS (previous LSCS) None 8/9 4 MulƟfocal
clonic

No

6 F 37+5 2.810 Em LSCS (previous
LSCS in labour)

Plummer-Vinson
syndrome

7/8 4 GTCS Yes (loose
stools)

7 F 37+4 2.650 El LSCS (previous LSCS) None 8/9 4 Right focal
clonic

No

8 M 37+5 2.720 Em LSCS (pericardial
effusion)

Pericardial
effusion

8/9 4 MulƟfocal
clonic

No

9 F 38+5 2.880 Vaginal (spontaneous) GDM (OHA) 7/8 4 MulƟfocal
clonic

No

10 F 38+1 2.990 Vaginal (spontaneous) None 8/9 5 MulƟfocal
clonic

No

11 F 37+1 2.700 El LSCS (previous LSCS) Overt DM 8/9 4 MulƟfocal
clonic

No

AN=antenatal; BW=birth weight; El=elecƟve; Em=emergency; GA=gestaƟonal age; GDM=gestaƟonal diabetes mellitus;
GI=gastrointesƟnal; GTCS=generalised tonic-clonic seizure; LSCS=lower-segment caesarean secƟon; OHA=oral hypoglycaemic
agent; SGA=small for gestaƟonal age.

Fig. 2: CARE-compliant clinical Ɵmeline by day of life. The cohort waswell during days 1-3, developed clustered seizures on days 4-5,
underwent sepsis/metabolic/CSF/EEG assessment and MRI during the acute period, and was discharged aŌer clinical stabilisaƟon.
Median length of stay was 13 days.
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Table 2. Laboratory, EEG, stool, and MRI findings
Case Hb / TC /

Plt
CRP
(mg/L)

Na / K
/ Ca

CSF EEG Stool
test

Stool
result

MRI DWI/ADC
paƩern

IC on
MRI

1 17.4 /
6200 / 1.6
L

1.2 135 /
5.2 /
8.4

Acellular; 0 cells;
protein 44; glucose
51

Bilateral FC
epilepƟform

AnƟ-
gen

Posi-
Ɵve

PVWM + CC
(splenium)

No

2 18.3 /
8200 / 2.6
L

2.7 143 /
5.1 /
8.9

Consent refused Focal leŌ
FC-temporal
epilepƟform

PCR Posi-
Ɵve

PVWM + CC No

3 17.4 /
10080 /
2.4 L

4.4 138 /
4.8 /
9.5

Not done (PCR
posiƟve)

MulƟfocal bilateral
epilepƟform

PCR Posi-
Ɵve

PVWM + CC No

4 17.0 /
10030 /
2.5 L

3.4 139 /
4.9 /
9.2

Acellular; 0 cells;
protein 38; glucose
58

Normal
sleep-wake EEG

PCR Posi-
Ɵve

PVWM + CC No

5 17.4 /
8800 / 2.8
L

3.2 140 /
4.6 /
9.4

Acellular; 0 cells;
protein 45; glucose
51

Diffuse
epilepƟform

PCR Posi-
Ɵve

PVWM + CC No

6 16.4 /
9800 /
1.8L

5.1 137/4.0/8.8Acellular; normal
chemistry

Bilateral FC
epilepƟform

AnƟ-
gen

Nega-
Ɵve

PVWM + CC
(splenium +
genu)

Yes

7 17 /
11000 /
2.0 L

4.0 139/4.2/8.9Normal (BioFire
negaƟve)

Focal leŌ
frontocentral
epilepƟform

AnƟ-
gen

Nega-
Ɵve

PVWM + CC No

8 16.5/
8500 / 2.5
L

6.0 141/3.9/9.2Normal (BioFire
negaƟve)

MulƟfocal bilateral
epilepƟform

AnƟ-
gen

Nega-
Ɵve

PVWM + CC Yes

9 15.5 /
10830 /
1.9l

4.5 143/4.8/9.3Acellular; protein 82;
glucose 41

MulƟple
epilepƟform foci

AnƟ-
gen

Nega-
Ɵve

PVWM + CC
(splenium +
genu)

Yes

10 22.1 /
10810/
2.8 L

1.73 139/5.4/9.3Acellular; normal
chemistry

Diffuse
epilepƟform

PCR Posi-
Ɵve

PVWM + CC No

11 20.1 /
5020 /
2.1l

3.9 138.7/5.4/9.1Acellular; normal
chemistry

Bilateral FC (R>L)
epilepƟform

AnƟ-
gen

Nega-
Ɵve

PVWM + CC No

ADC=apparent diffusion coefficient; BioFire=BioFire FilmArray meningiƟs/encephaliƟs panel; CC=corpus callosum; CRP=C-reacƟve
protein; CSF=cerebrospinal fluid; DWI=diffusion-weighted imaging; EEG=electroencephalography; FC=frontocentral; IC=internal
capsule; PVWM=periventricular white maƩer; WNL=within normal limits.

Table 3. Treatment and discharge outcomes
Case AED regimen AnƟbioƟc duraƟon Discharge outcome Length of stay (days)
1 PB + FosPHT 72 h Seizure-free; feeding well 15
2 PB + FosPHT 72 h Seizure-free; feeding well 13
3 PB + FosPHT 72 h Seizure-free; feeding well 14
4 PB + FosPHT 72 h Seizure-free; feeding well 11
5 PB + FosPHT 72 h Seizure-free; feeding well 10
6 PB + FosPHT + LEV 72 h Seizure-free; feeding well 15
7 PB + FosPHT 72 h Seizure-free; feeding well 13
8 PB + FosPHT + LEV 72 h Seizure-free; feeding well 12
9 PB + FosPHT + LEV 72 h Seizure-free; feeding well 11
10 PB + LEV 72 h Seizure-free; feeding well 12
11 PB + LEV 72 h Seizure-free; feeding well 13

AED=anƟepilepƟc/anƟseizure drug; FosPHT=fosphenytoin; LEV=leveƟracetam; PB=phenobarbitone.
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Fig. 3: Cohort clinical and imaging profile. (A) Day of seizure onset: day 4 in 8/11 (73%) and day 5 in 3/11 (27%). (B) Seizure
semiology: mulƟfocal clonic 7/11 (64%), GTCS 2/11 (18%), leŌ focal 1/11 (9%), right focal 1/11 (9%). (C) Stool results: PCR-posiƟve
5/11 (45%), anƟgen-posiƟve 1/11 (9%), stool-test negaƟve 5/11 (45%). (D) MRI involvement: PVWM and corpus callosum 11/11
(100% each), internal capsule 3/11 (27%).

4 DISCUSSION

4.1 Principal findings

This 11-case series describes a highly homogeneous
phenotype of neonatal seizures occurring around the
fifth day of life in otherwise stable term or near-term
neonates. The central finding is the universal pres-
ence of a stereotyped MRI diffusion pattern, with
bilateral periventricular white-matter and corpus cal-
losum restriction in every case; representative origi-
nal diffusion images are shown in Figure 1. Impor-
tantly, this pattern was present regardless of stool

rotavirus result, including in the five infants with
negative stool antigen testing.

4.2 RelaƟon to prior literature

The clinical profile aligns with published descrip-
tions of neonatal rotavirus-associated leukoen-
cephalopathy: clustered focal or multifocal clonic
seizures around day 5 of life, minimal gastrointesti-
nal symptoms, normal or non-specific CSF findings,
and a distinctive symmetric DWI pattern involving
cerebral white matter and the corpus callosum. The
present series reinforces that this imaging signature
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Fig. 4: Per-case clinical profile. Birth weight, day of seizure onset, stool result with internal capsule involvement, and length of stay
are displayed for each case. The sex distribuƟon based on the case table was female 7/11 and male 4/11; median hospital stay was
13 days.

can be more consistent than stool detection in clini-
cally selected CNS-dominant cases.

4.3 DiagnosƟc implicaƟons

The practical implication is that early MRI with
DWI/ADC should be prioritised in term neonates
with fifth-day seizures when perinatal asphyxia,
sepsis, hypoglycaemia, electrolyte disturbance, and
haemorrhage are not supported by the clinical or lab-
oratory data. A negative stool antigen test should
not lead clinicians to dismiss the diagnosis when
the MRI pattern is classical. Cranial ultrasound was
insufficiently sensitive for this pattern and should not
be relied upon as the definitive neuroimaging test (5).

4.4 Pathophysiological consideraƟons

The mechanism of rotavirus-associated white-matter
injury is incompletely understood. Proposed
pathways include systemic inflammatory media-
tor effects, blood-brain barrier vulnerability in the
neonatal period, and viral protein-mediated effects

on immature white matter. The relative sparing of
cortex and deep grey matter in this series supports a
selective white-matter tract vulnerability rather than
a non-specific global hypoxic-ischaemic pattern (6,
7).

4.5 Strengths and limitaƟons

Strengths include the consistent clinical phenotype,
systematic MRI review with DWI/ADC correlation,
and complete short-term outcome data. Limita-
tions include the retrospective single-centre design,
small sample size, lack of CSF rotavirus testing, and
absence of long-term neurodevelopmental follow-
up. In addition, not all stool-negative cases under-
went stool PCR; therefore, antigen-negative cases
may include false-negative results rather than true
absence of rotavirus infection (8).

4.6 Future direcƟons

Prospective multicentre studies should standardise
stool PCR, CSF viral testing, cytokine profiling,
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MRI scoring, and neurodevelopmental follow-up.
Serial MRI would clarify whether lesion extent, cal-
losal involvement, or internal capsule extension pre-
dicts later motor, cognitive, or epilepsy outcomes.
A combined clinical-imaging diagnostic framework
may improve recognition and infection-control prac-
tice in NICU settings.

5 CONCLUSION

In neonates presenting with fifth-day seizures, a
stereotyped pattern of bilateral periventricular white-
matter and corpus callosum diffusion restriction
should strongly suggest rotavirus-associated neona-
tal leukoencephalopathy, even when stool testing
is negative. Early MRI with DWI/ADC is there-
fore central to diagnosis, while stool testing should
be interpreted as supportive rather than exclusion-
ary. Long-term neurodevelopmental surveillance
is recommended, especially when internal capsule
involvement is present.

6 PATIENT AND PARENT PERSPECTIVE

The sudden onset of seizures in previously well new-
borns was highly distressing for families. Parents
required repeated explanations that negative sepsis
screens and normal metabolic results did not exclude
a neurological diagnosis, and that MRI provided the
key diagnostic evidence. Families also expressed
concern about the significance of negative stool tests
in some infants. At discharge, parents were coun-
selled regarding seizure recurrence, feeding, med-
ication adherence, and the need for developmental
follow-up. This paragraph represents a composite
anonymised perspective and does not identify any
individual family.
Ethics Statement and Informed Consent:
This study was approved by the Institutional Human
Ethics Committee, KMCH Institute of Health Sci-
ences and Research, Coimbatore, India (Study No.
72/IHEC/2025; approval date: 01 December 2025).
Written informed consent was obtained from the par-
ents or legal guardians of all included neonates for
the use of anonymised clinical, laboratory, EEG, and
neuroimaging data for research and publication. All

data were handled confidentially, and no personally
identifiable information is disclosed. The study was
conducted in accordance with the ethical principles
of the Declaration of Helsinki and reported in line
with CARE reporting standards for case series.
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