
INTRODUCTION

Intussusception is one of the most common causes
of acute abdomen in children between 6 months
and 2 years of age (1). It is idiopathic in almost all
cases. A recognizable anatomic lesion acting as a
lead point is found in only 2–12% of all pediatric
cases (2). Several reports have indicated that mic-
roorganisms might be involved in the pathogene-
sis of intussusception in a number of cases. Bacte-
ria isolated from cases of intussusception include
Yersinia enterocolitica and Y. pseudotuberculosis,
Clostridium difficile, Mycobacterium avium, Aero-
monas spp., Salmonella enterica serovar Typhi-

murium, Escherichia coli, Shigella spp., and Pas-
teurella pseudotuberculosis (3).  Viral pathogens,
mostly adenovirus, enterovirus, human herpesvi-
rus and Epstein-Barr virus, are reported in
20–50% of the childhood intussusception cases (4).
Rotavirus was implicated as a cause of intussus-
ceptions when the first generation rotavirus vacci-
ne Rotashield (Wyeth Laboratories, Inc.; Marietta,
Pennsylvania, USA), a rhesus-human reassortant
tetravalent vaccine, was introduced (5). During
the late 1970s and early 1980s, three studies from
Japan, France and Australia found the association
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‹lk kuflak Rotavirus afl›s› kullan›ma girdi¤inde, rotavirusun in-
tussusepsiyona neden oldu¤u bildirilmifltir. Bununla birlikte
do¤al rotavirus infeksiyonu ve intussusepsiyon iliflkisi ilgi ve
tart›flma gerektiren bir konudur. Rotavirusun intussusepsiyona
neden oldu¤una dair birkaç çal›flma vard›r. Di¤er taraftan ço-
¤u çal›flmada da do¤al rotavirus infeksiyonu ile intussusepsi-
yon aras›nda bir iliflki tespit edilememifltir. Bu çal›flmada rota-
virus diaresini takiben hastanede yat›fl sürecinde intussusepsi-
yon geliflen ve takip eden günde spontan redüksiyon ile düzelen
bir hasta sunuyoruz. Bu rotavirus serotip G9P idi. Bu vaka do-
¤al rotavirus infeksiyonunun intussusepsiyonla iliflkili olabile-
ce¤ini kan›tlamak için sunulmufltur. Rotavirusun neden oldu-
¤u intussusepsiyonun spontan redüksiyonla  çözümlenmeye e¤i-
limli olup olmad›¤›na dair kapsaml› araflt›rmalara ihtiyaç
vard›r.

Anahtar kelimeler: Rotavirus, intussusepsiyon, çocuk

Rotavirus was related to causing intussusception when the first
generation rotavirus vaccine was introduced. However, the as-
sociation between natural rotavirus infection and intussuscep-
tion remains an area of concern and controversy. A few studies
have found that rotavirus infection can cause intussusception.
On the other hand, several studies were unable to find an asso-
ciation of intussusception with natural rotavirus infection. He-
rein, we describe a patient who developed intussusception follo-
wing rotavirus diarrhea during the course of hospitalization
and recovered by spontaneous resolution the next day. This ro-
tavirus belonged to serotype G9P[6]. The case is presented here
as an evidence that natural rotavirus infection is associated
with intussusception. Comprehensive research is needed to
identify whether intussusception by rotavirus has a propensity
to resolve spontaneousey. 
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of rotavirus in triggering intussusception (6-8). A
comprehensive review in 1998 concluded that tho-
se studies constituted insufficient evidence to
conclude that rotavirus infection caused intussus-
ception (9). Other studies were also unable to find
an association between intussusception and natu-
ral rotavirus infection (4,10-12). However, study
in an animal model lends experimental support
for the role of rotavirus in the development of acu-
te intussusception (3). Here, we present an 18-
month-old boy with natural rotavirus diarrhea
who developed intussusception during hospitaliza-
tion that spontaneously resolved.

CASE REPORT

An 18-month-old boy admitted to Ankara Training
and Education Hospital with a history of vomiting
and fever for the last 2–3 days.  Fifteen days befo-
re, the patient presented to a physician with the
same complaints and was treated with antibiotics
and antipyretics. On admission, his body tempera-
ture was 36°C and body weight was 13 kg. To rule
out meningitis, a lumbar puncture was done. The
cerebrospinal fluid (CSF) was clear on appearance
and the pressure was within normal limits. The
results of laboratory investigation of CSF were as
follows: no erythrocyte was observed, total leu-
kocyte count was 270/mm3, consisting of 30% poly-
morphonuclear neutrophils and 70% mononuclear
leukocytes, and protein concentration was 569
mg/L (reference: 150–450 mg/L) and glucose 55
mg/L (reference: 60–80 mg/L). CSF culture did not
show growth of any microorganisms. A treatment
was stared with ceftriaxone, paracetamol and de-
xamethasone.

On the day of admission, the patient developed di-
arrhea with frequency of 5–6 times/day. There
was no blood in the stool. No erythrocytes, leu-
kocytes, protozoal cyst, trophozoite or parasite
eggs were found in the stool by microscopic exami-
nation. Stool culture did not show growth of patho-
genic bacteria. Enzyme immunoassay (Dipstick
‘Eiken’ Adeno, Eiken Chemical Co. Ltd.; Tokyo,
Japan) of stool was negative for adenovirus. Enz-
yme linked immunosorbent assay (Rotaclone, Me-
ridian Bioscience Inc.; Cincinnati, OH, USA) of the
stool was positive for group A rotavirus. The G and
P serotypes of rotavirus were determined as fol-
lows: the genomic dsRNA was extracted from the
stool utilizing the phenol-chloroform-isoamyl alco-
hol method (13). The VP7 gene was amplified with
consensus primers Beg9 and End9 (14). The nuc-

leotide sequence of the VP7 gene was determined
by BigDye terminator v3.1 cycle sequencing kit
(Applied Biosystems; Foster City, CA, USA) accor-
ding to the manufacturer’s instruction, and the
product was run in ABI Prism 3100 Genetic
Analyzer (Applied Biosystems). Serotype was es-
tablished by sequence identity search with
BLAST. The VP4 gene was amplified with consen-
sus primers con-2 and con-3 (15), and the P type
was identified with genotype-specific primers for
P[8], P[4], P[6] and P[9], as described previously
with a few modifications as follows (16). For VP7
and VP4 gene amplification, reverse transcription
polymerase chain reaction (RT-PCR) was done
with AccessQuick RT-PCR (Promega Corporation;
Madison, WI, USA). For P-specific genotyping,
PCR Master Mix (Promega) was used. 

Initial laboratory examination revealed a total red
blood cell count of 4.88x106/μl (reference:
3.8–4.8x106/μl). Hemoglobin, mean corpuscular
volume and mean corpuscular hemoglobin were
9.29 g/dl (reference: 11–14 g/dl), 58.6 fL (reference:
70–84 fL) and 19 pg/erythrocytes (reference:
22–30 pg/erythrocytes), respectively, indicating a
slightly anemic child; the erythrocyte sedimentati-
on rate was 31 mm/1st hour (reference: 0–10 mm/1st

hour). Serum C-reactive protein, glucose, urea,
creatinine, uric acid, total bilirubin, alanine tran-
saminase and aspartate transaminase were wit-
hin the normal ranges. As for serum electrolyte le-
vels, sodium, potassium, chloride, calcium, and
magnesium were all within normal ranges. 

On the third day of admission, the patient develo-
ped abdominal pain and did not pass stool. Exami-
nation revealed findings of acute abdominal dis-
tension, and no bowel sound was heard. Plain ab-
dominal radiograph showed dilated bowel loops
and multiple air-fluid levels (Figure 1a). The ul-
trasonogram of the abdomen showed ‘target sign’
confirming intussusception (Figure 1b). According
to the Brighton Collaboration Working Group gu-
idelines, our case fell in Level 1 of diagnostic cer-
tainty (17). Intravenous fluid was started and the
patient was kept under observation. Within eight
hours, there was no abdominal pain and the abdo-
minal distension had started to decrease. Therefo-
re, no intervention was done and the patient re-
mained under further observation. On the fourth
day, there was no distension, and the bowel sound
normalized.  A lumbar puncture was done and cle-
ar CSF was obtained. The laboratory results of
CSF was as follows: no erythrocytes, leukocyte co-
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unt 10/mm3, protein 140 mg/L (reference: 150–450
mg/L) and glucose 59 mg/L (reference: 60–80
mg/L). On the fifth day he passed normal stool.
Plain abdominal radiograph and ultrasonogram
results were normal. He was discharged the next
day with a prescription of ceftriaxone for three
days.

DISCUSSION

Rhesus-human reassortant tetravalent vaccine
contains three reassortant strains of human se-
rotype G1, G2 and G4 specificity and rhesus rota-
virus (RRV) of serotype G3 specificity (18). Revie-
wing the electropherotype of intussusception cau-
sing rotaviruses, a hypothesis has been postulated
that wild type G3 human rotaviruses may selecti-
vely cause intussusception in infants (19). There-
fore, one might consider that intussusception is
the particular complication of RRV or serotype G3
rotavirus. Partial support in favor of this view was
obtained in a mice experiment. Following oral
challenge, RRV was detected in Peyer’s patches

and mesenteric lymph nodes with greater frequ-
ency than the human reassortants (20). However,
in the same study, G3 bovine reassortant vaccine
strain did not invade the gut-associated lymphoid
tissue of the animal model. It was shown in anot-
her study that not only RRV but also other rotavi-
ruses are capable of inducing intussusception in a
mouse model (3). Therefore, causing intussuscep-
tion may not be a particular characteristic of RRV
or serotype G3 rotavirus. In the present case of in-
tussusception, rotavirus serotype G9P[6] was de-
tected in the stool. It may be assumed from these
evidences that intussusception is not restricted to
a particular strain or serotype of rotavirus. 

The exact mechanism of rotavirus-induced intus-
susception in humans is not known. In an animal
model, it has been demonstrated that rotavirus-in-
duced intussusception does not appear to be me-
diated by global changes in gastrointestinal tran-
sit or hyperplasia of intestinal lymph nodes or Pe-
yer’s patches; rather, an inflammatory mechanism
has been suggested (3). A study in humans found
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FFiigguurree  11.. X-ray and ultrasonogram of the abdomen. ((AA)) Abdominal X-ray showing dilated bowel loops and multiple air-fluid levels.
((BB)) The ultrasonogram of the abdomen showing the target sign; the thickened-layered intestine is recognized surrounding the central
hyperechoic area, suggestive of intussusception.
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that rotavirus infection is associated with increa-
sed distal ileum wall thickness and lymphadeno-
pathy during the illness period, and these changes
suggest a plausible mechanism by which rotavirus
infection could cause intussusception (21). Since
the picture of the abdominal ultrasonogram after
the alleviation of intussusception was unavailable,
the intestinal wall thickness during rotavirus in-
fection could not be determined in the present ca-
se. Considering the clinical picture of the patient
in this report and the one observed by Robinson et
al. (21), rotavirus-associated acute intussuscepti-
on is possibly transient and frequently resolves
without active intervention. This might explain
why in several studies there is a general lack of as-
sociation of rotavirus with intussusceptions.

The CSF of our patient was unavailable for furt-
her investigation; therefore, we are not sure whet-
her the patient was at the resolving stage of me-
ningitis or the CSF picture was due to central ner-
vous system (CNS) involvement of rotavirus. The-
re are a number of reports confirming the involve-
ment of the CNS in patients with rotavirus diarr-
hea (22-24). However, during the course of admis-
sion, clinical features suggestive of CNS involve-
ment were not observed. 

We have reported here a case of intussusception in
a child with natural rotavirus diarrhea. In the pre-
sent case, two days after the onset of rotavirus di-
arrhea, the patient developed intussusception and
did not pass stool. Since rotavirus shedding ranges

from 4 to 29 days following cessation of diarrhea
(25), absence of diarrhea in this patient did not in-
dicate that rotavirus was eliminated from the in-
testine. Therefore, intussusception developed du-
ring the period when rotavirus may be found in
the intestine. Serotype G9 has been increasingly
detected as one of the major serotypes responsible
for rotavirus infection worldwide (26); thus far, in-
tussusception has not been reported in these pati-
ents. Further studies are therefore needed to de-
termine to what extent the intussusception cau-
sing strain of the present case differs from other
G9 strains. A recent study concluded that intus-
susception may more likely be a hyperactive im-
mune response to infectious agents, and children
with a general tendency to lymphoid hyperplasia
may be at increased risk of intussusception (27).
Thus, further studies are also needed to find out
whether intussusception during rotavirus infecti-
on is regulated by host factors. We present this ca-
se as evidence that there is a possibility of an as-
sociation of intussusception with rotavirus infecti-
on. Comprehensive research is needed to obtain
further evidence of intussusception associated
with natural rotavirus infection and to unravel
the dilemma.
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