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Background: Intussusception is the most common
cause of intestinal obstruction in young children and
has been reported as a complication of a recently
withdrawn tetravalent reassortant rotavirus vaccine.
Methods: We studied the history, clinical presentation,
management and outcome of intussusception presenting
to a tertiary care hospital in southern India over a 10-
year period, in order to assess potential association
with diarrheal disease and immunization. Results:
Data from 137 index cases and 280 control subjects
indicated that the risk of diarrheal disease or oral
polio vaccine administration in the month prior to
presentation was similar in the index cases and controls.
Mean time to presentation to hospital after developing
symptoms was 1.8 days, and 77.3% of patients required
surgery, with 47.4% undergoing intestinal resection.
Mcrtality was 0.006%. Conclusions: No association
could be demonstrated between gastroenteritis or
oral poliovirus vaccine immunization and intussusception
in southern Indian children. These children presented
later and required operative intervention more
frequently than has been reported in other studies,
but had a good outcome with low mortality. [Jndian J
Gastroentero/ 2003;22:82-84]

Key words: Rotavirus, vaccine

Lntestinal intussusception (ISS) is the most common
ause of intestinal obstruction in children aged 2 years
or below.! The cause of this condition in this age group
remains unclear,? though infectious agents (bacterial and
viral), gender, and environmental or developmental factors
have all been implicated.' Of various infectious agents,
adenoviruses have been most frequently implicated, but
rotavirus, picornaviruses, and herpesvirus also have been
suspected, !+#:3.:6

A live tetravalent rotavirus vaccine., RoraShield
(Wyeth; Madison, NJ, USA) or RRV-TV, was introduced
in the United States in 1998, but was withdrawn from the
market in 1999 after reports of ISS in vaccinees.” Recent
analysis of epidemiological data following RotaShield
vaccination revealed an increased risk of ISS 3 to 14
days following first or second doses of the vaccine.?
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Prior to the reports with the RoraShield vaccine,
data on association of rotavirus with ISS in children
were limited and variable. One Japanese study found
rotavirus infection in 11 of 30 infants with ISS;*'% how-
ever, several other studies have failed to identify rotavirus
as an etiologic agent in such patients.>'"'> Following
the withdrawal of the rotavirus vaccine, concerns were
also raised that other oral vaccines, including the oral
polio vaccine (OPV), could be associated with ISS. Analysis
of data from the UK, Canada and the US and a publica-
tion based on data from the UK concluded that there
was no evidence to indicate a relationship between OPV
and intussusception.'3-!*

We carried out a retrospective study of the history,
clinical presentation, management and outcome of intus-
susception presenting to a tertiary care hospital in south-
ern India over a 10-year period, in order to assess po-
tential association with diarrheal disease and immuniza-
tion, and to determine whether appropriate, timely man-
agement resulted in favorable outcome.

Methods

Christian Medical College Hospital, Vellore is an 1800-
bed tertiary-care hospital that serves an urban popula-
tion of 400,000 and a rural population of 200,000. We
identified all cases diagnosed as intussusception (Inter-
national Classification of Diseases Code 560.0) in chil-
dren below the age of 5 years between January 1991 and
December 2000. All out-patient and in-patient records
for these patients were reviewed to confirm the diagno-
sis and assess prior illness, history of immunization,
duration of symptoms, presentation, investigative and
surgical findings, treatment and outcome. Where com-
plete details were not available in the records, letters
were sent to the families of the patients asking them to
visit the hospital for review or to send records by mail.

We then carried out a case-control evaluation to
determine whether there was a relationship between prior
diarrheal illness or vaccination with OPV and the risk of
intussusception within one month of administration of
the vaccine. Two children who presented to the out-
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patient department or to the accident and emergency
department with a condition other than intussuscep-
tion, requiring admission, in the same month as the
index child were matched for age, sex, socio-economic
status of parents and geographic area. The date of di-
agnosis in each child was used as the index date from
which the time from the last vaccination was computed.

A total of [65 children under 5 years of age were
diagnosed to have intussusception in the period re-
viewed. It was possible to obtain information by retro-
spective chart review, mail questionnaires, or telephonic
or personal interviews, from 137 cases and 280 matched
control subjects. For each patient and control, informa-
tion on diarrheal illness was collected only from the
records, because of the expected lack of accuracy of
recall over a 10-year period. Since immunization histo-
ries were always not available in the in-patient records,
we requested for documents related to immunization, in
the form of immunization clinic records, well-baby clinic
records or doctors’ certificates. Information on BCG
vaccination was also collected using similar methods,
as a control intervention.

Results

Age distribution of the cases is shown in the Table.
[ntussusception was observed most commonly in the 3-
6 month (29.1% of total cases) and 6-9 month (26.3%)
age groups, with 73.7% occurring in the first year and
92.7% by 2 years of age. More boys (86/137; 62.8%)
were affected. Of the 137 patients for whom data were
available, 116 lived in Vellore district, within a distance
of 60 kilometers from the hospital.

Mean duration of symptoms at the time of presen-
tation was 1.8 days (median 2: range 6 hours to 8 days).
The common sites of ISS were ileo-cecal (94: 68.6%),
ileo-ileal (12: 9.2%), ceco-colic (12; 9.2%) and ileo-ceco-
colic (6; 4.6%). In 6 of 10 patients between the ages of
two and five years, and in 3 patients below the age of
two years, a Meckel's diverticulum was identified. In
one patient each, a juvenile polyp and lymphoma were
identified. In 6 (4.6%) patients, the [SS could be re-
duced externally. Hydrostatic reduction by barium en-

Table: Prior history of diarrhea or immunization with oral

polio vaccine (OPV) in patients with ISS and controls

Age  Cases Controls Diarrhea OPV
(mo) Cases Controls Cases Controls
<3 3 7 0 1 2 6
3-6 40 83 3 6 32 72
6-9 36 72 3 9 12 27
912 22 44 3 5 4 f
1215 14 28 ] 3 5 15
15-18 6 13 1 2 | 2
18-24 6 12 0 3 4 9
>24 10 21 1 2 3 7
Total 137 280 12 31 63 (44

ema was successful in 26 patients (18.9%). Laparotomy
without intestinal resection was done in 31 patients
(29.9%), but 65 (47.4%) patients required intestinal re-.
section. . :

One five-month-old child, who presented with signs
of sepsis and aspiration pneumonia, underwent reduc-
tion of an ileo-ileo-cecal ISS, but developed septic shock
the day after surgery and died on the second postop-
erative day. Two children who had undergone hydro-
static reduction developed recurrent ISS that required
reduction at laparotomy. .

There appeared to be no clustering of ISS by sea-
son, and there was no correlation with increased cases
of gastroenteritis in the community (data not shown),
Twelve (9.2%) children with ISS gave a history of diar-
rhea that could be clearly distinguished from the pas-
sage of bloody or currant jelly stools. Four children
with ISS had been weaned in the week prior to presen-
tation. Among control children, history of diarrhea was
obtained in 31 (11.1%), but introduction of foods could
not be assessed.

Overall, the relative risk for ISS in children who
had diarrhea was 0.8 (95% C1 0.5-1.1). A clear history of
OPV administration could be obtained in 91(66.5%) cases
and in 207 (73.9%) controls. The relative risk for ISS in
children who had received OPV in the four weeks prior
to presentation to hospital was 0.9 (95% CI 0.5-1.3). In
each age group, the relative risk for both diarrhea and
OPV administration was close to 1, indicating no in-
creased risk (Table).

History of BCG vaccination, studied as a control
intervention. was obtained in 83 (60.5%) cases and 176
(62.8%) controls (p=ns).

Discussion

In our study, the occurrence of ISS had no relationship
with gastroenteritis, although previous studies have linked
this condition with infective diarrhea and asymptomatic
enteric infections.*'? Similarly, our data indicate that
children receiving OPV immuunization were not at higher
risk of developing ISS.

Interestingly, in some children solid foods had been
introduced in the week prior to the development of ISS.
In a model of ISS in Syrian hamsters, a change in diet
increased the incidence of ISS significantly.!> The role
of breast feeding could not be assessed in our study
because many charts had incomplete feeding history;
however, in other studies, breast feeding has been shown
variably to increase or reduce the risk of ISS.'6:17

A striking feature of our data was the high rate
(47.4%) of intestinal resection among children with ISS;
this may be related to delay in seeking health care,
although the time to presentation and subsequently to
treatment could not be accurately evaluated. The mean
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"time to presentation after development of symptoms in

our study was 1.8 days, which is longer than has been
described previously in studies from developed coun-
tries. 817

The difficulty of travel and the availability of other
hospitals in Vellore and surrounding towns may prevent
all patients with ISS from presenting to the hospital
where this study was carried out. Our current study
does not provide data on incidence of ISS for the Vellore
district. However, a reporting system for communicable
disease covering all health-care providers in this dis-
trict has been established.?® Using this system, it may
be possible in future to obtain information on incidence
of 1SS and the risk factors involved in its causation.

References

1. Stringer MI}\ Pablot SM, Brereton RJ. Paediatric intussus-
ception. BrY Surg 1992:79:867-76.

2. Parashar U, Holman RC, Cummings KC, Staggs NW,
Curns AT, Zimmerman CM, er al. Trends in intussuscep-
tion-associated hospitalizations and deaths among US in-
fants. Pediarrics 2000;106:1413-21.

3. Montgomery EA, Popek EJ. Intussusception, adenovirus,
and children: a brief reaffirmation. Hum Pathol 1994:25:169-
74.

4. Hsu HY, Kao CL, Huang LM. Ni YH. Lai HS, Lin FY, er
al. Viral etiology of intussusception in Taiwanese child-
hood. Pediatr Infect Dis J 1998;17:893-8,

5. Nicolas JC, Ingrand D, Fortier B, Bricout F. A one-year
virological survey of acute intussusception in childhood. J
Med Virol 1982;9:267-71.

6. West KW, Grosfeld JL. /ntussusception. In: Wylie R, Hyams
]S, Eds. Pediatric Gastrointestinal Diseases: Pathophysiol-
ogy, Diagnosis and Managemerit. Philadelphia: WB Saunders.
1993: p. 633-40.

7. Anonymous, Withdrawal of rotavirus vaccine recommenda-
tion. Morb Mortal Wkiy Rep 1999;48:1007.

8. Murphy TV, Gargiullo PM, Massoudi MS, Nelson DB,
Jumaan AQ, Okoro CA, er al. Rotavirus Intussusception

‘Raman, Mukhopadhyaya, Eapen, Aruldas, Bose, Sen, et al

 Intussusception; diarrhea and polio vaccine

Investigation Team. Intussusception among infants given an
oral rotavirus vaccine. N Engi J Med 2001;344:564-72.

9. Konno T, Suzuki H, Kutsuzawa T, Imai A, Katsushima N,

Sakamoto M, er al. Human rotavirus infection in infants and
voung children with intussusception. J Med Virol 1978;2:263-
9.

10. Nakagomi T. Rotavirus infection and intussusception: a
view from retrospect. Microbiol Immunol 2000;44:619-28.

11. Rennels MB, Parashar UD, Holman RC, Le CT, Chang HG,
Glass RI. Lack of an apparent association between intus-
susception and wild or vaccine rotavirus infection. Pediatr
Infecr Dis J 1998;17:924-5.

12. Mulcahy DL, Kamath KR. de Silva LM, Hodges 8, Carter
[W, Cloonan MJ. A two-part study of the aetiological role
of rotavirus in intussusception. J Med Virol 1982;9:51-5.

13. Anonymous. Oral polio virus vaccine and intussusception.
Weekly Epidemiological Record No. 43. 2000;75:345-7.

14, Jick H, Vasilakis-Scaramozza C, Jick SS. Live attenuated
polio vaccine and the risk of intussusception. Br J Clin
Pharmacol 2001:52:451-3. &

15. Cunnane SC, Bloom SR. Inmssuscci:tién in the Syrianlgoidcn

hamster. Br J Nutr 1990;63:231-7.

16. Eshel G, Barr J, Heyman E, Tauber T, Klin B, Vinograd [,
et al. Intussusception: A 9 year survey (1986-1995). J
Pediatr Gastroenterol Nutr 1997;24:253-7,

17. Pisacane A, Caracciolo G, de Luca U, Grillo G. Infant
feeding and idiopathic intussusception. J Pediarr 1993;123:593-
5. .

18. Reijnen JA, Festen C. van Roosmalen RP. Intussusception:
factors related to treatment. Arch Dis Child 1990:65:871-3.

19. Luks FI, Yazbeck S. Perreault G, Desjardins JG. Changes
in the presentation of intussusception. Am J Emerg Med
1992:10:574-6.

20. John TJ, Samuel R. Balraj V, John R. Disease surveillance
at district level: a model for developing countries. Lancer
1998:352:58-61.

Correspondence to: Dr Kang. Fax: (416) 23 2035. E-mail:
gkang@cmecvellore.ac.in

Received September 21, 2002. Received in final revised form
March 10, 2003. Accepted April 9, 2003

Jndian _Journal of Gastroenterology

= Yhitea YNemorial Award

The Indian Journal of Gastroenterology bestows this award for the best original
scientific contribution published in the Journal during the year

This award carries a prize of Rs 20 000, and will be given to the department(s) submitting
the selected paper. The paper will be selected by a scientific committee appointed by the
Editor, from among all the Original Articles published in the Journal during the year.

In the event of a tie, the award will be distributed equally. Terms for eligibilty will apply.

The award has been made possible by a generous endowment from
M/s J Mitra and Co Ltd, New Delhi

84 Indian Journal of Gastroenterology 2003 Vol 22 May - June



