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Abstract 

Aim. To systematically review the clinical features and outcomes of pediatric patients 

developing neurological complications associated with a rotavirus infection. 

Methods. A systematic literature review and meta-analysis was performed, including 

articles published from 1984 to 2020. Neurological complications were classified into four 

groups: encephalitis, cerebellitis, encephalo-cerebellitis and benign convulsions with mild 

gastroenteritis (CwG). 

Results. Out of 68 reports that fulfilled the research criteria, 99 cases of CwG, 39 cases 

of encephalitis, 18 cases of encephalo-cerebellitis and five cases of cerebellitis were 

collected. Ninety-five patients were from Asia. Median age was 22 (IQR 14-29) months, 

and the children who developed CwG were significantly younger (19, IQR 12-24 months, 

p<0.0001) than the others. Status epilepticus was observed in 23% and 5% of the 

encephalitis and CwG groups, respectively. The most frequently described neuroimaging 

finding were lesions of the splenium of corpus callosum. Four deaths were reported in the 

encephalitis group, whereas no fatal events were described in the other groups. Among 

the surviving children, the encephalo-cerebellitis group showed the most severe long-term 

outcome. All cases of CwG recovered completely. 

Conclusion. Older age at diagnosis and the development of encephalo-cerebellitis are 

associated with a higher risk of long-term complications. 

 

Keywords: cerebellitis, convulsions, CwG, encephalitis, gastroenteritis, rotavirus.  
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Key Notes: 

- Neurological complications of rotavirus infection include benign convulsions, 

encephalitis, cerebellitis and encephalo-cerebellitis 

- Patients developing benign convulsions are significantly younger (median age 19 

months) compared to the children developing encephalitis, cerebellitis or 

encephalo-cerebellitis 

- Older age at diagnosis and the development of encephalo-cerebellitis are 

associated with a higher risk of long-term complications 

 
 
List of abbreviation 

CNS Central nervous system 

CwG Benign convulsions with mild gastroenteritis 

IQR Interquartile range 
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Introduction 

Rotavirus is a common cause of benign, self-limiting gastroenteritis in childhood.1,2 Aside 

from dehydration and electrolyte-imbalance, several neurological complications have been 

described in rotavirus infections in recent years, such as encephalitis, cerebellitis and a 

condition described as benign convulsions with mild gastroenteritis (CwG).3-6 A direct viral 

pathomechanism has been postulated since the virus was first detected in the 

cerebrospinal fluid of a patient suffering from encephalitis in 19954 and in subsequent 

reports.6,7 

CwG was first described in 1982 by Morooka et al. in patients who presented with 

convulsions associated with mild gastroenteritis without fever or laboratory abnormalities.3 

The definition of CwG was further elaborated in 1992 by Komori et al. as convulsions in 

children with no history of epilepsy, typically occurring between the first and fifth day of 

gastroenteritis and showing no abnormalities in interictal electroencephalograms. 

Typically, the prognosis is good, with complete recovery without long-term sequelae.8-12  

Although the phenomenon initially seemed to be predominantly Asian, a worldwide 

occurrence was eventually described.10-13 

In contrast to this mild and typically transient phenomenon, rotavirus-related encephalitis 

and cerebellitis are often severe and can be life-threatening. Moreover, an encephalitis 

with concurrent cerebellitis, defined in this analysis as encephalo-cerebellitis, has also 

been described in patients with rotavirus gastroenteritis.  

Indeed, up to one third of children with encephalitis had a poor prognosis, defined as 

severe neurological sequelae or death,14,15 and children between six and 24 months of 

age are considered a high-risk group for rotavirus-associated neurological complications.7 

Up to now, despite several case reports and case series, no systematic analysis has been 

performed. This study aims to systematically describe the clinical, laboratory, radiological 

features and outcomes of patients with neurological complications associated with a 

rotavirus infection.  
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Methods 

This systematic review was conducted according to the PRISMA recommendations.16 The 

review has not been financially supported and not registered and a review protocol was 

not prepared. The Medline database was searched using the terms rotavirus encephalitis, 

rotavirus cerebellitis, rotavirus central nervous system (CNS), rotavirus encephalopathy, 

rotavirus meningitis, rotavirus infection fatal outcome, rotavirus convulsions, 

gastroenteritis convulsions, CwG, rotavirus, CwG and mild encephalitis/encephalopathy 

with a reversible splenial lesion, limiting the search to publications in English, French, 

German, Spanish and Italian dating from 1984 until December 2020. Publications were 

included if they were available as a full-length article or letter, the included patients were 

individually described revealing at least age and sex, a description of neurological findings 

was given and a positive stool rotavirus was detected. Cases with hyponatremia, 

hypoglycemia, pre-existing neurological disease and coinfections were excluded.  

The patient’s clinical characteristics (including the time from onset of the gastrointestinal 

symptoms to the first neurological symptoms), laboratory findings (including glycemia, 

natremia, glucose in the cerebro-spinal fluid, cerebro-spinal fluid/serum glucose ratio, 

research of rotavirus in stool, liquor and/or serum), and radiological characteristics 

[cerebral computed tomography (CT) or magnetic resonance imaging (MRI)] were 

extracted by two independent reviewers (AM, CM). Electroencephalogram findings, follow-

up period and long-term consequences were also collected.  

Encephalitis was defined as an altered level of consciousness with or without other 

neurological signs and symptoms. Cerebellitis was defined as a cerebellar syndrome 

without an altered level of consciousness. A combination of a cerebellar syndrome with an 

altered level of consciousness was described as encefalo-cerebellitis. CwG was defined 

as focal or generalized seizures without signs of encephalitis or cerebellitis and without 

fever. Status epilepticus was defined as an uninterrupted seizure or repetitive seizures 

with a persistent interictal alteration of consciousness lasting longer than 30 minutes. The 

clinical findings of the last follow-up control were included to describe long-term 
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consequences. A positive outcome was defined as complete recovery, without residual 

neurological signs. 

Statistical analysis 

Continuous data are presented as median and interquartile range (IQR) and categorical 

data as frequencies and percentages. Group comparison was performed using the 

Fisher’s exact test, or the Kruskal-Wallis test with Dunn’s post-hoc procedure, as 

appropriate. These statistical analyses were performed using GraphPad Prism® software, 

version 8.0.0 (GraphPad Software, San Diego California). 

A proportion meta-analysis was performed to calculate the prevalence of rotavirus-positive 

subjects among patients with CwG and the prevalence of CwG in subjects with rotavirus-

positive gastroenteritis, respectively. These pooled analyses were performed using data 

retrieved from the selected studies. 

A random-effects model was used for statistical pooling of the data, taking into account 

the heterogeneity between studies. The different weight of each study in the pooled 

analysis was mainly related to the different sample size. Pooled data were presented with 

their respective 95% confidence interval (95% CI) values, and data were displayed using 

forest plots. Heterogeneity was estimated using the I-square index (I2), which describes 

the percentage of variation across studies that was due to the heterogeneity rather than 

chance. A I2 value greater than 50% indicated substantial heterogeneity across studies. 

The proportion meta-analysis was performed using OpenMeta[Analyst]® (Rockville, MD, 

USA). P-values less than 0.05 were considered statistically significant. 
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Results 

The analysis of the literature revealed 794 publications, 83 of which were included in this 

systematic review (Figure 1). Out of these, 68 permitted a detailed analysis of cases4-

8,11,17-78 while 15 publications, dealing with CwG and rotavirus infection, only reported 

prevalence and therefore did not allow a detailed analysis.48,79-92 Although these latter 15 

publications were not included in the systematic analysis, they were used to calculate the 

prevalence of CwG in rotavirus infection or the prevalence of rotavirus infection in patients 

with CwG (Figure 1).  

The 68 included reports (58 in English, eight in Spanish, one in French and one in Italian) 

documented 161 cases. 

Analysis of all cases 

Of the 161 patients reported in the literature, 85 (53%) were females. Median age was 22 

(IQR 14-29) months. Ninety-five children were described in Asian publications (82 from 

Japan), 39 from Europe, 25 from America, one from Africa and one from Oceania.  

Ninety-nine cases of CwG, 39 cases of encephalitis, 18 cases of encephalo-cerebellitis 

and five cases of cerebellitis were reported (Table 1).  

The median time from onset of gastrointestinal symptoms to the beginning of neurological 

symptoms was 3.0 (IQR 2.0-3.0) days. 

The youngest children were those with CwG, followed by the children with encephalitis, 

while the children with encephalo-cerebellitis or cerebellitis were older compared to the 

other groups (p<0.01 in the Kruskal-Wallis test, Table 1).  

Convulsions were reported not only in the CwG group, but were the most common 

presenting symptom in children with encephalitis (27/39, 70%), and also occurred in 20% 

of the cerebellitis group (1/5, 20%). Further presenting symptoms and signs are shown in 

figure 2. Of the 27 children presenting with convulsions in the encephalitis group, 17 had 

generalized convulsions and two had focal convulsions, while in eight cases the seizure 

semiology was not specified. In the encephalo-cerebellitis group, three cases had 
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generalized convulsions and in four patients the type of convulsion was not specified. The 

convulsion of the cerebellitis group was not further described.  

Status epilepticus occurred in 6/26 (23%) children with convulsions associated with 

encephalitis, while it was not described in children with cerebellitis or encephalo-

cerebellitis. Most of the convulsions in the CwG group were generalized, lasting <30 

minutes. However, 5% of patients suffered from status epilepticus (Figure 3). 

Rotavirus-analysis by polymerase chain reaction (PCR) in the cerebro-spinal fluid was 

positive in ten out of 21 (47%) patients in the encephalitis group, in three out of six (50%) 

in the encephalo-cerebellitis group, in one out of three (33%) in the cerebellitis group and 

in 13 out of 14 (93%) in the CwG group. Only limited data regarding liquor composition 

was available, and hematological or chemical blood analysis were not contributive.  

An electroencephalogram was performed in 22 out of 39 (56%) patients in the encephalitis 

group, in eight out of 18 (44%) in the encephalo-cerebellitis group, in three out of five 

(60%) in the cerebellitis group and in 64 out of 99 (65%) in the CwG group, showing 

alterations without any further details in 17 out of 22 (77%), in seven out of eight (87.5%), 

in zero out of three (0%) and in seven out of 64 (11%) of these groups, respectively.  

Seventeen out of 25 (68%) in the encenphalitis group, 18 out of 18 (100%) in the 

encephalo-cerebellitis group, four out of five (80%) in the cerebellitis group and four out of 

30 (13%) in the CwG group showed pathological findings at cerebral CT scan or MRI. The 

most frequent lesion observed was hyperintensity in the splenium of corpus callosum 

described in nine patients in the encephalitis group, in eight patients in the encephalo-

cerebellitis group, and in four patients in the CwG group. In the latter cases the lesion 

disappeared completely within one to eight weeks.  

Other reported lesions were cerebral edema, hyperintensity in the cerebellar hemispheres 

and vermis, cerebellar atrophy and hyperintensity of the basal ganglia. 

Follow-up was described in 35 out of 39 (90%) cases in the encephalitis group, in all 

cases in the encephalo-cerebellitis group, in four out of five (80%) cases in the cerebellitis 

group and in 92 out of 99 (93%) cases in the CwG group. The median follow-up period 
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was 180 days (IQR 40-427.5 days). Out of the 35 reported follow-up children in the 

encephalitis group, ten patients (29%) had a particularly severe outcome: four children 

died, and the surviving six patients presented with severe neurological sequelae. Fourteen 

patients (77%) in the encephalo-cerebellitis group had a severe outcome, mainly with 

chronic ataxia and dysarthria, while one patient presented residual cognitive impairment. 

Two patients (50%) in the cerebellitis group had a poor prognosis, one with persistent 

speech problems and dysarthria, the other with persistent wide-based gait as a sign of 

persistent ataxia and a moderate expressive aphasia. All 92 cases of CwG had a good 

outcome with complete recovery. The encephalo-cerebellitis group showed the most 

severe outcome compared to the other groups (p=0.001, Table 1).  

 

Prevalence of convulsions with mild gastroenteritis in children with rotavirus-positive 

gastroenteritis 

The prevalence of rotavirus-positive subjects among patients with CwG ranged from 

26.5% to 70% with a pooled prevalence of 48.1% (95% CI: 40.4-55.9) calculated through 

a meta-analysis of 12 studies (537 patients) (Figure 4).48,79-81,84,85,87-92 I2 index was 66.6% 

demonstrating a statistical heterogeneity among the included studies. 

The prevalence of CwG in subjects with rotavirus-positive gastroenteritis ranged from 

1.8% to 5.2% with a pooled prevalence of 2.7% (95% CI: 1.7-3.8) calculated through a 

meta-analysis of 4 studies (4’739 patients) (Figure 5).80,82,83,86 I2 index was 77.8% 

demonstrating a statistical heterogeneity among the included studies. 
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Discussion 

Rotavirus infection is one of the most common causes of acute gastroenteritis worldwide, 

in particular in children under five years of age.1,93,94 Rotavirus gastroenteritis may be 

associated with neurological involvement, manifesting mainly as febrile or afebrile 

seizures, encephalopathy, encephalitis or cerebellitis.5,74,91 While encephalitis, cerebellitis, 

and encephalo-cerebellitis may have chronic sequelae, CwG is a benign condition with a 

favorable outcome characterized by afebrile convulsions occurring in children with mild 

acute gastroenteritis. 

In this analysis, patients with CwG were younger (median 19 months) compared to 

subjects diagnosed with rotavirus-related encephalitis, cerebellitis, and encephalo-

cerebellitis, and the prevalence of neuroimaging pathological findings in the CwG 

population was low (12%), with a complete resolution within two months. This implies that, 

although neurological complications of rotavirus infection appear mostly between the age 

of one and four years of age, younger patients have the most benign outcome, without 

middle-term neurological sequelae. This apparent paradox might be explained by the high 

prevalence of rotavirus disease in this age group. 

More than 90% of the subjects developing CwG tested positive for rotavirus in liquor. On 

the other side, approximately one third of patients with non-CwG manifestations and 

adverse outcomes showed no viral detection in the liquor. This latter finding may suggest 

that immune response and inflammation could be the cause of CNS damage, 

representing a potential target for treatment.  

While 48% of patients with CwG tested positive for rotavirus infection, among patients with 

rotavirus infection the prevalence of CwG is 2.7%. Similarly, the reported prevalence of 

rotavirus-associated CNS involvement is 2-6%.49,91,95,96 This figure implies that 

neurological complications associated with gastroenteritis or rotavirus infection are rare. 

Nevertheless, considering the high prevalence of children suffering from rotavirus 

infection, CNS involvement can be observed in a significant number of children and 

represents a relevant epidemiological burden. 
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Over a median follow-up of almost eight months, the reported outcome of patients with 

rotavirus-associated CwG was always benign, without sequelae. The most severe course 

was reported for subjects developing encephalo-cerebellitis, with almost 3/4 of patients 

presenting a severe middle-term outcome. In the encephalitis and cerebellitis groups, a 

severe outcome was observed in 1/3 and 1/2 of patients, respectively. The most common 

sequelae for the non-CwG cohort were speech problems, ataxia, and cognitive 

impairment.  

The present analysis did not allow to study the preventative effects of rotavirus 

vaccination regarding neurological complications. Of note, a study conducted in Spain did 

not reveal any impact of rotavirus vaccine coverage on seizure-related hospitalizations in 

children <5 years.97 

The most important limitations of this analysis are the inclusion of relative low-quality 

retrospective studies without standardized methods and indications for instrumental 

analyses (electroencephalogram, neuroimaging). Furthermore, the relatively short follow-

up does not permit the assessment of long-term outcomes.  

The main limitations of our meta-analyses were the statistical heterogeneity among the 

included studies, likely due to different patients characteristics and the relatively low 

number of included studies in the pooled analyses. 

Nevertheless, this analysis confirms the association between rotavirus infections and 

neurological complications. Furthermore, the systematic description of cases of rotavirus 

infection complicated by neurological events presents for the first time an objective 

demographic analysis of presentation, laboratory and imaging findings and outcomes. 

Importantly, it discloses that rotavirus children presenting with encephalitis, encehalo-

cerebellitis or cerebellitis have a relevant risk of medium-term sequelae, while CwG 

always presents a benign course. 

Further studies are warranted in order to define additional risk factors for developing long-

term complications in subjects with a rotavirus infection and neurological symptoms, to 

further explore the role of immune response in encephalitis and cerebellitis by analysis of 
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multiple cytokines together with immune cell subsets in the cerebrospinal fluid, and to 

identify potential treatments during the acute phase.   

 16512227, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.16775 by U

niversitaet B
ern, W

iley O
nline L

ibrary on [24/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



 
 

 
 

Funding: No funding was received for this study. 

Conflict of interest statement: All authors declare that they have no conflicts of interest. 

Data availability statement: The data that support the findings of this study are available 

from the corresponding author, SGD, upon reasonable request. 

Ethical statement: Not applicable for reviews and meta-analyses. 

Acknowledgements: Dr. Lava is the current recipient of research grants from Fonds de 

perfectionnement, Centre Hospitalier Universitaire Vaudois (CHUV), Lausanne, 

Switzerland; Fondation SICPA, Prilly, Switzerland; Fondazione Dr. Ettore Balli, Bellinzona, 

Switzerland; Fondazione per il Bambino Malato della Svizzera Italiana, Bellinzona, 

Switzerland and Frieda Locher-Hofmann Stiftung, Zürich, Switzerland. 

  

 16512227, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.16775 by U

niversitaet B
ern, W

iley O
nline L

ibrary on [24/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



 
 

 
 

References 

1. Tate JE, Burton AH, Boschi-Pinto C, Steele AD, Duque J, Parashar UD. 2008 

estimate of worldwide rotavirus-associated mortality in children younger than 5 years 

before the introduction of universal rotavirus vaccination programmes: a systematic 

review and meta-analysis. Lancet Infect Dis. 2012;12:136-141. 

2. Ho MS, Glass RI, Pinsky PF, Anderson LJ. Rotavirus as a cause of diarrheal morbidity 

and mortality in the United States. J Infect Dis. 1988;158:1112-1116. 

3. Morooka K. Convulsions and mild diarrhea. Shonika. 1982;23:131-137. 

4. Yoshida A, Kawamitu T, Tanaka R, et al. Rotavirus encephalitis: detection of the virus 

genomic RNA in the cerebrospinal fluid of a child. Pediatr Infect Dis J. 1995;14:914-

916. 

5. Ushijima H, Bosu K, Abe T, Shinozaki T. Suspected rotavirus encephalitis. Arch Dis 

Child. 1986;61:692-694. 

6. Hongou K, Konishi T, Yagi S, Araki K, Miyawaki T. Rotavirus encephalitis mimicking 

afebrile benign convulsions in infants. Pediatr Neurol. 1998;18:354-357. 

7. Dickey M, Jamison L, Michaud L, Care M, Bernstein DI, Staat MA. Rotavirus 

meningoencephalitis in a previously healthy child and a review of the literature. Pediatr 

Infect Dis. J 2009;28:318-321. 

8. Komori H, Wada M, Eto M, Oki H, Aida K, Fujimoto T. Benign convulsions with mild 

gastroenteritis: a report of 10 recent cases detailing clinical varieties. Brain Dev. 

1995;17:334-337. 

9. Kang B, Kwon YS. Benign convulsion with mild gastroenteritis. Korean J Pediatr. 

2014;57:304-309. 

10. Narchi H. Benign afebrile cluster convulsions with gastroenteritis: an observational 

study. BMC Pediatr. 2004;4:2. 

11. Contino MF, Lebby T, Arcinue EL. Rotaviral gastrointestinal infection causing afebrile 

seizures in infancy and childhood. Am J Emerg Med. 1994;12:94-95. 

 16512227, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.16775 by U

niversitaet B
ern, W

iley O
nline L

ibrary on [24/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



 
 

 
 

12. Verrotti A, Tocco AM, Coppola GG, Altobelli E, Chiarelli F. Afebrile benign convulsions 

with mild gastroenteritis: a new entity? Acta Neurol Scand. 2009;120:73-79. 

13. Salmi TT, Arstila P, Koivikko A. Central nervous system involvement in patients with 

rotavirus gastroenteritis. Scand J Infect Dis. 1978;10:29-31. 

14. Kawamura Y, Ohashi M, Ihira M, Hashimoto S, Taniguchi K, Yoshikawa T. Nationwide 

survey of rotavirus-associated encephalopathy and sudden unexpected death in 

Japan. Brain Dev. 2014;36:601-607. 

15. Hoshino A, Saitoh M, Oka A, et al. Epidemiology of acute encephalopathy in Japan, 

with emphasis on the association of viruses and syndromes. Brain Dev. 2012;34:337-

343. 

16. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic 

reviews and meta-analyses: the PRISMA statement. PLoS Med. 2009;6:e1000097. 

17. Ben-Ami T, Sinai L, Granot E. Afebrile seizures and rotavirus gastroenteritis: an 

infrequently recognized association. Clin Pediatr. 2007;46:178-180. 

18. Berzosa-López R, Moreno-Pérez D, Martínez-Antón J, Ramos-Fernández JM. 

[Hemicerebellitis associated with rotavirus gastroenteritis]. An Pediatr (Barc). 

2012;76:241-243. 

19. Cancho-Candela R, Peña-Valenceja A, Alcalde-Martín C, Ayuso-Fernández M, 

Medrano-Sánchez O, Ochoa-Sangrador C. [Benign convulsions with mild rotavirus 

gastroenteritis]. Rev Neurol. 2009;49:230-233. 

20. Caraballo RH, Gañez L, Santos Cde L, Espeche A, Cersósimo R, Fejerman N. Benign 

infantile seizures with mild gastroenteritis: study of 22 patients. Seizure. 2009;18:686-

689. 

21. Chan CM, Chan CW, Ma CK, Chan HB. Norovirus as cause of benign convulsion 

associated with gastro-enteritis. J Paediatr Child Health. 2011;47:373-377. 

22. Conway SP. Rotavirus encephalitis. Arch Dis Child. 1988;63:224. 

23. Day TG, Jackson C, Bryant PA. Cluster of neurological manifestations of rotavirus 

infection in children. BMJ Case Rep. 2012;2012:bcr0420114134. 

 16512227, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.16775 by U

niversitaet B
ern, W

iley O
nline L

ibrary on [24/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



 
 

 
 

24. DiFazio MP, Braun L, Freedman S, Hickey P. Rotavirus-induced seizures in 

childhood. J Child Neurol. 2007;22:1367-1370. 

25. Fernández Fernández MA, Madruga Garrido M, Blanco Martínez B, Rufo Campos M. 

[Status epilepticus associated with mild rotavirus gastroenteritis]. An Pediatr (Barc). 

2008;69:263-266. 

26. Fuchigami T, Goto K, Hasegawa M, et al. A 4-year-old girl with clinically mild 

encephalopathy with a reversible splenial lesion associated with rotavirus infection. J 

Infect Chemother. 2013;19:149-153. 

27. Fukuda S, Kishi K, Yasuda K, Sejima H, Yamaguchi S. Rotavirus-associated 

encephalopathy with a reversible splenial lesion. Pediatr Neurol. 2009;40:131-133. 

28. Furuya Y, Katayama T, Miyahara K, Kobayashi A, Funabiki T. Detection of the 

rotavirus a genome from the cerebrospinal fluid of a gastroenteritis patient: a case 

report. Jpn J Infect Dis. 2007;60:148-149. 

29. Giuliani-Poncini C, Willi B, Pezzoli V, Bianchetti MG, Ramelli GP. Letters to the editor. 

J Paediatr Child Health. 2010;46:448. 

30. Goto T, Kimura H, Numazaki K, et al. A case of meningoencephalitis associated with 

G1P[8] rotavirus infection in a Japanese child. Scand J Infect Dis. 2007;39:1067-1070. 

31. Iglesias G, Calvo C, Wilhelmi I, Montero V, Sanchez-Fauquier A. Clustering seizures 

associated with rotavirus gastroenteritis in a two-month-old infant. Eastern Journal of 

Medicine. 2011;16:228-230. 

32. Iglesias Escalera G, Usano Carrasco AI, Cueto Calvo E, Martínez Badás I, Guardia 

Nieto L, Sarrión Cano M. [Benign afebrile convulsions due to rotavirus gastroenteritis]. 

An Pediatr (Barc). 2005;63:82-83. 

33. Isik U, Caliskan M. Reversible EEG changes during rotavirus gastroenteritis. Brain 

Dev. 2008;30:73-76. 

34. Iturriza-Gómara M, Auchterlonie IA, Zaw W, Molyneaux P, Desselberger U, Gray J. 

Rotavirus gastroenteritis and central nervous system (CNS) infection: characterization 

of the VP7 and VP4 genes of rotavirus strains isolated from paired fecal and 

 16512227, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.16775 by U

niversitaet B
ern, W

iley O
nline L

ibrary on [24/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



 
 

 
 

cerebrospinal fluid samples from a child with CNS disease. J Clin Microbiol. 

2002;40:4797-4799. 

35. Iyadurai S, Troester M, Harmala J, Bodensteiner J. Benign afebrile seizures in acute 

gastroenteritis: is rotavirus the culprit? J Child Neurol. 2007;22:887-890. 

36. Jang YY, Lee KH. Transient splenial lesion of the corpus callosum in a case of benign 

convulsion associated with rotaviral gastroenteritis. Korean J Pediatr. 2010;53:859-

562. 

37. Juan Ribelles A, Parra Llorca A, Ibáñez Clemente B, Tomás Vila M. [Transient 

cerebral lesion in an afebrile seizure due to rotavirus]. An Pediatr (Barc). 2014;80:190-

191. 

38. Karabel M, Karabel D, Kara S, Halıcı Taş T, Türkay S. [A rare cause of afebrile 

convulsion: rotavirus gastroenteritis]. Arch Argent Pediatr. 2013;111:e43-45. 

39. Karampatsas K, Spyridou C, Morrison IR, Tong CY, Prendergast AJ. Rotavirus-

associated mild encephalopathy with a reversible splenial lesion (MERS)-case report 

and review of the literature. BMC Infect Dis. 2015;15:446. 

40. Kashiwagi Y, Kawashima H, Suzuki S, Nishimata S, Takekuma K, Hoshika A. Marked 

Elevation of Excitatory Amino Acids in Cerebrospinal Fluid Obtained From Patients 

With Rotavirus-Associated Encephalopathy. J Clin Lab Anal. 2015;29:328-333. 

41. Kato Z, Sasai H, Funato M, Asano T, Kondo N. Acute cerebellitis associated with 

rotavirus infection. World J Pediatr. 2013;9:87-89. 

42. Kehle J, Metzger-Boddien C, Tewald F, Wald M, Schüürmann J, Enders G. First case 

of confirmed rotavirus meningoencephalitis in Germany. Pediatr Infect Dis J. 

2003;22:468-470. 

43. Keidan I, Shif I, Keren G, Passwell JH. Rotavirus encephalopathy: evidence of central 

nervous system involvement during rotavirus infection. Pediatr Infect Dis J. 

1992;11:773-775. 

 16512227, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.16775 by U

niversitaet B
ern, W

iley O
nline L

ibrary on [24/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



 
 

 
 

44. Kobata R, Tsukahara H, Nakai A, et al. Transient MR signal changes in the splenium 

of the corpus callosum in rotavirus encephalopathy: value of diffusion-weighted 

imaging. J Comput Assist Tomogr. 2002;26:825-828. 

45. Kobayashi S, Negishi Y, Ando N, et al. Two patients with acute rotavirus encephalitis 

associated with cerebellar signs and symptoms. Eur J Pediatr. 2010;169:1287-1291. 

46. Kubota T, Suzuki T, Kitase Y, et al. Chronological diffusion-weighted imaging changes 

and mutism in the course of rotavirus-associated acute cerebellitis/cerebellopathy 

concurrent with encephalitis/encephalopathy. Brain Dev. 2011;33:21-27. 

47. Lacasa Maseri S, Ramos Fernández JM, Moreno Pérez D, Urda Cardona A, Martínez 

Antón J. [Gastroenteritis-related seizures: study of incidence and clinical analysis]. An 

Pediatr (Barc). 2013;79:162-166. 

48. Liu B, Fujita Y, Arakawa C, et al. Detection of rotavirus RNA and antigens in serum 

and cerebrospinal fluid samples from diarrheic children with seizures. Jpn J Infect Dis. 

2009;62:279-283. 

49. Lynch M, Lee B, Azimi P, et al. Rotavirus and central nervous system symptoms: 

cause or contaminant? Case reports and review. Clin Infect Dis. 2001;33:932-938. 

50. Makino M, Tanabe Y, Shinozaki K, Matsuno S, Furuya T. Haemorrhagic shock and 

encephalopathy associated with rotavirus infection. Acta Paediatr. 1996;85:632-634. 

51. Martí I, Cilla G, Gomáriz M, Eizaguirre J, García-Pardos C, Pérez-Yarza EG. 

[Rotavirus and seizures. A well-defined uncommon association]. An Pediatr (Barc). 

2010;73:70-73. 

52. Maruyama K, Okumura A, Sofue A, Ishihara N, Watanabe K. Ictal EEG in patients with 

convulsions with mild gastroenteritis. Brain Dev. 2007;29:43-46. 

53. Matsuoka T, Yodoshi T, Sugai M, et al. A Case of Mild Encephalopathy with a 

Reversible Splenial Lesion Associated with G5P[6]Rotavirus Infection. Case Rep 

Pediatr. 2013;2013:197163. 

 16512227, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.16775 by U

niversitaet B
ern, W

iley O
nline L

ibrary on [24/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



 
 

 
 

54. Mazur-Melewska K, Jonczyk-Potoczna K, Szpura K, et al. Transient lesion in the 

splenium of the corpus callosum due to rotavirus infection. Childs Nerv Syst. 

2015;31:997-1000. 

55. Medici MC, Abelli LA, Guerra P, Dodi I, Dettori G, Chezzi C. Case report: detection of 

rotavirus RNA in the cerebrospinal fluid of a child with rotavirus gastroenteritis and 

meningism. J Med Virol. 2011;83:1637-1640. 

56. Messina M, Meli GA, Viglianesi A, Scavone G, Belfiore G, Di Bella D. Transient 

bilateral Basal Ganglia lesions in rotavirus encephalopathy. A case report. Neuroradiol 

J. 2010;23:42-47. 

57. Mori T, Morii M, Kuroiwa Y, Hotsubo T, Fuse S, Tsustumi H. Rotavirus encephalitis 

and cerebellitis with reversible magnetic resonance signal changes. Pediatr Int. 

2011;53:252-255. 

58. Morrison C, Gilson T, Nuovo GJ. Histologic distribution of fatal rotaviral infection: an 

immunohistochemical and reverse transcriptase in situ polymerase chain reaction 

analysis. Hum Pathol. 2001;32:216-221. 

59. Motoyama M, Ichiyama T, Matsushige T, Kajimoto M, Shiraishi M, Furukawa S. 

Clinical characteristics of benign convulsions with rotavirus gastroenteritis. J Child 

Neurol. 2009;24:557-561. 

60. Natsume J, Naiki M, Yokotsuka T, Sofue A, Ikuta T, Kondo Y, et al. Transient splenial 

lesions in children with "benign convulsions with gastroenteritis". Brain Dev. 

2007;29:519-521. 

61. Nigrovic LE, Lumeng C, Landrigan C, Chiang VW. Rotavirus cerebellitis? Clin Infect 

Dis. 2002;34:130. 

62. Nishimura S, Ushijima H, Nishimura S, et al. Detection of rotavirus in cerebrospinal 

fluid and blood of patients with convulsions and gastroenteritis by means of the 

reverse transcription polymerase chain reaction. Brain Dev. 1993;15:457-459. 

 16512227, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.16775 by U

niversitaet B
ern, W

iley O
nline L

ibrary on [24/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



 
 

 
 

63. Özalp E, Aydın-Teke T, Tanır G, Özkan M, Bayhan G. Transient acute flaccid 

paralysis and seizures associated with rotavirus gastroenteritis in a child. Turk J 

Pediatr. 2012;54:661-663. 

64. Pager C, Steele D, Gwamanda P, Driessen M. A neonatal death associated with 

rotavirus infection--detection of rotavirus dsRNA in the cerebrospinal fluid. S Afr Med 

J. 2000;90:364-365. 

65. Patteau G, Stheneur C, Chevallier B, Parez N. [Benign afebrile seizures in rotavirus 

gastroenteritis]. Arch Pediatr. 2010;17:1527-1530. 

66. Paul SP, Candy DC. Extra-intestinal manifestation of rotavirus infection....Beyond the 

gut. Indian J Pediatr. 2014;81:111-113. 

67. Rath BA, Gentsch J, Seckinger J, Ward K, Deputy S. Rotavirus encephalitis with basal 

ganglia involvement in an 8-month-old infant. Clin Pediatr. 2013;52:260-264. 

68. Repetto T, Materassi D, Lacitignola L, Alvarez K. [Afebrile seizures in rotavirus 

gastroenteritis]. Minerva Pediatr. 1997;49:429-431. 

69. Scott CK, Srichai MB, Kulik DM, Mahmud FH, Olson C, Paz J. Index of Suspicion: 

Case 1: fatigue, shortness of breath, and chest pain in an adolescent boy. Case 2: 

poor feeding and weight gain, tachypnea, and vomiting in a neonate. Case 3: afebrile 

seizures after a bout of diarrhea in a 2-year-old girl. Pediatr Rev. 2011;32:123-128. 

70. Shiihara T, Watanabe M, Honma A, et al. Rotavirus associated acute 

encephalitis/encephalopathy and concurrent cerebellitis: report of two cases. Brain 

Dev. 2007;29:670-673. 

71. Son SM, Jang SH, Lee ES, Ahn SH, Lee DG, Cho HK. Fornix injury in a patient with 

rotavirus encephalopathy: diffusion tensor tractography study. Ann Rehabil Med. 

2012;36:551-555. 

72. Takanashi J, Miyamoto T, Ando N, et al. Clinical and radiological features of rotavirus 

cerebellitis. AJNR Am J Neuroradiol. 2010;31:1591-1595. 

73. Thompson MJ, Gowdie PJ, Kirkwood CD, Doherty RR, Fahey M. Rotavirus 

cerebellitis: new aspects to an old foe? Pediatr Neurol. 2012;46:48-50. 

 16512227, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.16775 by U

niversitaet B
ern, W

iley O
nline L

ibrary on [24/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



 
 

 
 

74. Wong CJ, Price Z, Bruckner DA. Aseptic meningitis in an infant with rotavirus 

gastroenteritis. Pediatr Infect Dis. 1984;3:244-246. 

75. Yokoyama T, Yamada S, Doichi N, Kato E. Rotavirus-infected children with clinically 

mild encephalopathy with a reversible splenial lesion (MERS). BMJ Case Rep. 

2013;2013:bcr2013008644. 

76. Yadav A, Kumar J. Febrile encephalopathy and diarrhoea in infancy: do not forget this 

culprit. BMJ Case Rep. 2019;12:e231195. 

77. Paketçi C, Edem P, Okur D, et al. Rotavirus encephalopathy with concomitant acute 

cerebellitis: report of a case and review of the literature. Turk J Pediatr. 2020;62:119-

124. 

78. Laizane G, Smane L, Nokalna I, Gardovska D, Feemster KA. Rotavirus-associated 

seizures and reversible corpus callosum lesion. Acta Med Litu. 2019;26:113-117. 

79. Cusmai R, Jocic-Jakubi B, Cantonetti L, Japaridze N, Vigevano F. Convulsions 

associated with gastroenteritis in the spectrum of benign focal epilepsies in infancy: 30 

cases including four cases with ictal EEG recording. Epileptic Disord. 2010;12:255-

261. 

80. Durá-Travé T, Yoldi-Petri ME, Gallinas-Victoriano F, Molins-Castiella T. Infantile 

convulsions with mild gastroenteritis: a retrospective study of 25 patients. Eur J 

Neurol. 2011;18:273-278. 

81. Fasheh Youssef W, Pino Ramírez R, Campistol Plana J, Pineda Marfa M. Benign 

afebrile convulsions in the course of mild acute gastroenteritis: a study of 28 patients 

and a literature review. Pediatr Emerg Care. 2011;27:1062-1064. 

82. Hung JJ, Wen HY, Yen MH, et al. Rotavirus gastroenteritis associated with afebrile 

convulsion in children: clinical analysis of 40 cases. Chang Gung Med J. 2003;26:654-

659. 

83. Kang B, Kim DH, Hong YJ, Son BK, Kim DW, Kwon YS. Comparison between febrile 

and afebrile seizures associated with mild rotavirus gastroenteritis. Seizure. 

2013;22:560-564. 

 16512227, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.16775 by U

niversitaet B
ern, W

iley O
nline L

ibrary on [24/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



 
 

 
 

84. Kawano G, Oshige K, Syutou S, et al. Benign infantile convulsions associated with 

mild gastroenteritis: a retrospective study of 39 cases including virological tests and 

efficacy of anticonvulsants. Brain Dev. 2007;29:617-622. 

85. Li T, Hong S, Peng X, Cheng M, Jiang L. Benign infantile convulsions associated with 

mild gastroenteritis: an electroclinical study of 34 patients. Seizure. 2014;23:16-19. 

86. Lloyd MB, Lloyd JC, Gesteland PH, Bale JF Jr. Rotavirus gastroenteritis and seizures 

in young children. Pediatr Neurol. 2010;42:404-408. 

87. Narchi H. Benign afebrile cluster convulsions with gastroenteritis: an observational 

study. BMC Pediatr. 2004;4:2. 

88. Ueda H, Tajiri H, Kimura S, et al. Clinical characteristics of seizures associated with 

viral gastroenteritis in children. Epilepsy Res. 2015;109:146-154. 

89. Uemura N, Okumura A, Negoro T, Watanabe K. Clinical features of benign 

convulsions with mild gastroenteritis. Brain Dev. 2002;24:745-749. 

90. Verrotti A, Nanni G, Agostinelli S, et al. Benign convulsions associated with mild 

gastroenteritis: a multicenter clinical study. Epilepsy Res. 2011;93:107-114. 

91. Wong V. Acute gastroenteritis-related encephalopathy. J Child Neurol. 2001;16:906-

910. 

92. Yu J, Jung K, Kang H. Comparative Study between Febrile Convulsions and Benign 

Convulsions Associated with Viral Gastroenteritis. J Epilepsy Res. 2011;1:19-26. 

93. Lanata CF, Fischer-Walker CL, Olascoaga AC, Torres CX, Aryee MJ, Black RE. 

Global causes of diarrheal disease mortality in children <5 years of age: a systematic 

review. PLoS One. 2013;8:e72788. 

94. GBD 2013 Mortality and Causes of Death Collaborators. Global, regional, and national 

age-sex specific all-cause and cause-specific mortality for 240 causes of death, 1990-

2013: a systematic analysis for the Global Burden of Disease Study 2013. Lancet. 

2015;385:117-171. 

95. Abe T, Kobayashi M, Araki K, et al. Infantile convulsions with mild gastroenteritis. 

Brain Dev. 2000;22:301-306. 

 16512227, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.16775 by U

niversitaet B
ern, W

iley O
nline L

ibrary on [24/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



 
 

 
 

96. Schumacher RF, Forster J. The CNS symptoms of rotavirus infections under the age 

of two. Klin Padiatr. 1999;211:61-64. 

97. Orrico-Sánchez A, López-Lacort M, Muñoz-Quiles C, Díez-Domingo J. Lack of impact 

of rotavirus vaccines on seizure-related hospitalizations in children under 5 years old 

in Spain. Hum Vaccin Immunother. 2018;14:1534-1538. 

  

 16512227, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.16775 by U

niversitaet B
ern, W

iley O
nline L

ibrary on [24/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



 
 

 
 

Figure legends 

Figure 1. Article selection process according to PRISMA flow diagram 

Figure 2. Distribution of clinical manifestations in patients with encephalitis, cerebellitis or 

encephalo-cerebellitis 

Figure 3. Distribution of type and duration of convulsions in patients with mild CwG 

caused by rotavirus infection 

Figure 4. Prevalence of rotavirus-positive subjects among patients with CwG 

Figure 5. Prevalence of CwG in subjects with rotavirus-positive gastroenteritis 

 

Table 1: Baseline characteristics and outcome of subjects with 

neurological involvement during rotavirus infection. 

 Encephalitis Encephalo- 

cerebellitis 

Cerebellitis CwG 

n. (%) 39 (24) 18 (11) 5 (3) 99 (62) 

Age (months) - Median (IQR) 24 (13-35) 36 (30-48)+ 38 (36-46)%  19 (12-24)  

Sex, M - n. (%) 24 (61.5) 3 (17) 3 (60) 46 (46) 

Latency (days) - Median (IQR) 2 (2-3)° 3 (3-4) 6 (3-7) 3 (2-4) 

Positive liquor - n. (%) 10/21 (47)* 3/6 (50) 1/3 (33) 13/14 (93) 

Positive serum - n. (%) 6/9 (67) 1/3 (33) 0/0 (0) 4/10 (40) 

Pathological cerebral CT or MRI 

– positive / total reported (%) 

17/25 (68) 18/18 (100) 4/5 (80) 4/30 (13)& 

Pathological EEG – positive / total 

reported (%) 

17/22 (77) 7/8 (87.5) 0/3 (0)& 7/64 (11)& 

Follow-up (yes) – n. (%) 35 (90) 18 (100) 4 (80) 92 (93) 

Benign outcome- n. (%) 25/35 (64)* 4/18 (23)*# 2/4 (50) 92/92 (100) 
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+ p<0.01 with encenphalitis and CwG groups 

% p<0.01 with CwG group 

* p= <0.01 with the CwG group 

& p<0.05 with encephalitis and encephalo-cerebellitis groups 

# p= 0.001 with encephalitis group 

°p = 0.03 with cerebellitis group 
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