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Objectives This study was undertaken to investigate and review the age, sex, clin-
ical presentation, surgical procedures done, major postoperative complications, and
the final outcome of infants and children operated for intussusceptions secondary to
pathological lead points (PLPs).

Materials and Methods This is a single-institution, retrospective study and included
infants and children below the age of 12 years who were operated for the second-
ary intussusceptions. This study was conducted at author’s Department of Paediatric
Surgery during the last 20 years; from January 1, 2000 to December 31, 2019.
Results During the study period, 200 infants and children were operated for the
intussusceptions, and 23 (11.5%) of them were operated for the intussusceptions sec-
ondary to PLPs. This review comprised 18 (78.26%) boys and 5 (21.73%) girls, and con-
sisted of infants (n =9, 39.13%) and children of 1 to 5 years of age (n =7, 30.43%) and
6 to 12 years of age (n = 7, 30.43%). The age at presentation ranged from 3 months
to 10 years, with the mean age of 41.47 + 40.06 months. Clinically, all the children
presented with features of acute intestinal obstruction. Ultrasonography (USG) exam-
ination of the abdomen revealed the diagnosis of intussusception in all of them but not
able to document the PLPs as a cause for it. During the exploratory laparotomies, gan-
grenous bowel was detected in 15 (65.21%) cases. PLPs causing intussusceptions were
Meckel’s diverticulum (n = 17, 73.91%), begin ileal growth (n = 4, 17.39%), benign
ileal polyp (n = 1, 4.34%), and caecal lymphoma (n = 1, 4.34%). Surgical procedures
were executed in the following order of frequency: (1) resection of segment of ileum
including PLP, and ileoileal anastomosis (n = 13, 56.52%); (2) resection of segment of
ileum including PLP, caecum and part of ascending colon, and ileoascending anasto-
mosis (n =5, 21.73%); (3) Meckel’s diverticulectomy (n = 3, 13.04%); and (4) resection
of segment of ileum including PLP and terminal ileostomy (n = 2, 8.69%). This study
documented two (8.69%) deaths in postoperative period.

Conclusion Meckel’s’ diverticulum was the commonest pathology for the second-
ary intussusceptions in infants and children and documented most frequently during
infancy. Half of the secondary intussusceptions occurred within 24 months of age.
Bowel resection was required in more than 85% of the cases during the surgical
procedures.
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Introduction

The word intussusception is derived from the Latin
words “intus” (within) and “suscipere” (to receive).
Intussusception is the invagination of one part of the
intestine into another.! Intussusception remains a most
frequent cause of acute bowel obstruction in infants and
young children.!? In developing countries, management of
intussusception in children is associated with significantly
higher morbidity and mortality.>* Approximately 95% of
the intussusceptions in children are idiopathic in nature,
where there is no identifiable cause for it."* Secondary
intussusceptions are caused by identifiable cause/patho-
logical lead points (PLPs) and reported to occur in up
to 20% of the cases, and more likely to occur in older
children.!?4%-8 Present review consists of 23 infants and
children below the age of 12 years who were operated for
the intussusceptions secondary to PLPs.

Materials and Methods

This is a single-institution, retrospective study and included
infants and children under the age of 12 years and who
were operated for the intussusceptions secondary to PLPs.
This study was conducted at the author’s Department of
Paediatric Surgery during the last 20 years; from January 1,
2000 to December 31, 2019. Medical records of all the infants
and children (n = 23) were reviewed for their age, sex, clini-
cal presentation, surgical procedures executed, postoperative
major complications, and the final outcome.

Results

During the study period, 23 infants and children below the
age of 12 years were operated for intussusceptions second-
ary to PLPs. Demographic details of these 23 infants and
children are provided in =Table 1. The age at presentation
ranged from 3 months to 10 years, with the mean age of
41.47 + 40.06 months. Clinically, all of them presented
with the features of acute intestinal obstruction. Per-
abdominal examination also supported the diagnosis of
intestinal obstruction in all of them. Plain skiagram of the
abdomen was ordered in all and was suggestive of intes-
tinal obstruction. Ultrasonography (USG) examination of
the abdomen revealed the diagnosis of intussusception in
all of them but not documented the PLPs as a cause for it.
During the exploratory laparotomy, due to the late presen-
tation, gangrenous bowel was detected in 15 (65.2%) of the
cases. PLPs causing intussusceptions in infants and children
are provided in the =Fig. 1. Surgical procedures executed
for above-mentioned infants and children are detailed in
the =Fig. 2. Postoperatively, major complications were
observed in three (13.04%), two of the infants documented
anastomotic leak and another child developed septicemia.
Two of the infants who had anastomotic leak needed reex-
ploration for the repair of the anastomotic leakage. Third
child developed septicemia, and he was treated with anti-
biotics and other supportive measures. Follow-up period
ranged from 3 months to 1 year. A child who had caecal
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growth, his histopathology report was caecal lymphoma,
and was referred to further management to medical oncol-
ogist, and he was lost to follow-up. This study documented
two (8.69%) deaths following the surgical management of
intussusceptions caused by PLPs in infants and children.

Discussion

Intussusception is one of the most frequent causes of
acute bowel obstruction in infants and young children,
but it can also affect older children and adolescents.!-589
Approximately 95% of the intussusceptions in infants and
children are idiopathic in nature where there is no iden-
tifiable cause for it."?* Secondary intussusception results
when there is an identifiable cause for it, and reported
to occur in 0.3 to 20% of the cases in infants and young
children.?461° PLPs causing intussusceptions are more
likely to be reported in older children.®® Intussusception
is also occurring in adults but as a rare clinical entity."’-'?
Contrary to the childhood intussusceptions, adult intus-
susceptions are mostly due to the secondary pathological
conditions, and PLPs are reported to occur in up to 90% of
the cases.!'®

Two hundred infants and children were operated for
the intussusceptions during the study period, and the
above-mentioned 23 (11.5%) infants and children were
intussusceptions secondary to the PLPs. Thirteen (56.52%)
of them were below the age of 2 years at the time of pre-
sentation, and nine (39.13%) were infants. Present study
documented male preponderance with male-to-female
ratio of 3.6:1. All the 23 infants and children with intus-
susceptions secondary to PLPs presented with the features
of an acute intestinal obstruction, although two of them
also had previous history of off and on abdominal pain
for past 6 months. The classic triads (vomiting, abdominal
pain, and passage of blood through rectum) and further
the classic four symptoms (abdominal pain and vomit-
ing) and signs (abdominal mass and rectal bleeding) were
present in all of the intussusceptions secondary to PLPs
patients. Abdominal examination of above-mentioned
cases also documented features of intestinal obstruction.
All of the infants and children with secondary intussus-
ceptions were investigated with routine hematological
investigations. Radiological investigations ordered were
standing skiagram and USG examinations of the abdomen.
Standing skiagram of the abdomen revealed multiple air
fluid levels and was suggestive of intestinal obstruction
in all of them. USG examination of the abdomen reported
as dilated bowel loops, features of bowel obstruction, and
intussusception as a cause for bowel obstruction in all the
cases. It was possible to document the diagnosis of intus-
susceptions during abdominal sonography in all the cases,
but PLPs were not documented in any of the above cases.
USG examination of the abdomen is a well-established
diagnostic tool for the diagnosis of intussusception in
children.*'> It is also possible to detect and demonstrate
the PLP shadows during abdominal sonography in many of
the secondary intussusceptions in children.'®

©2021. National Academy of Medical Sciences (India).
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Fig. 1 Intussusceptions secondary to pathological lead point in
infants and children (n = 23).
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A= Resection of segment of ileum, pathological lead point and ileoileal anastomosis
B= Resection of segment of ileum, pathological lead point, caecum and ileocolic anastomosis
C= Meckel's diverticulectomy

D= Resection of segment of ileum and an ileostomy

Fig. 2 Operative procedures executed for intussusceptions second-
ary to pathological lead point in infants and children (n = 23).

In present report, Meckel’s diverticulum was the com-
monest pathology and was observed in 17 (73.91%) cases,
followed by benign ileal growth (n = 4, 17.39%), benign ileal
polyp (n = 1, 4.34%), and caecal lymphoma (n = 1, 4.34%). In
general, the pathologies/PLPs causing secondary intussus-
ceptions in children are either intraluminal or intramural
or extrinsic pathologies. Meckel’s diverticulum is a leading
cause for secondary intussusception and reported to occur
in 20 to 50% of the cases.'?4671017 Other pathologies causing
secondary intussusception in children are ileal polyp, dupli-
cation of ileum, benign, Peutz-Jeghers syndrome, malignant
tumors, and appediceal stump.!2467.1415

The initial management for the intussusception in chil-
dren is hydrostatic/pneumatic reduction with added advan-
tage of nonoperative nature with shorter hospital stay.
Absolute contraindications for the institution of above non-
operative therapy are presence of bowel ischemia/gangrene,
bowel perforation, and peritonitis. The success of pneumatic/
hydrostatic reduction is directly related to the early diagnosis
of intussusceptions and institution of above therapy.'8-2°

Surgical therapy is required for the cases that failed to
nonoperative therapy, had bowel gangrene, bowel perfora-
tion and peritonitis, neonatal intussusception, and cases
with a prior diagnosis of PLPs for intussusception.!®1
Das et al retrospectively reviewed 1,588 intussusception
cases from 19 Indian hospitals among children between 2
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and 23 months of age, and they documented that nonoper-
ative reduction was successfully done in 50.8% of the cases
and surgical therapy was required in 41% of the cases.”!

In general, intussusceptions secondary to PLPs require
surgical therapy.*6-8142224 In present report, all the infants
and children were subjected to exploratory laparotomy after
adequate resuscitation. Gangrenous bowel was documented
during exploratory in 15 (65.21%) of the cases. Bowel resec-
tion was required in more than four-fifths (n = 20, 86.95%) of
the cases. Although Meckel’s’ diverticulum was the pathol-
ogy for the secondary intussusceptions in 17 of the cases,
but the Meckel’s diverticulectomy was possible only in three
of the cases, due to the presence of bowel gangrene. Major
complications were observed in three of the cases in postop-
erative period. Two of the infants developed anastomotic leak
and required reexploration for the repair of the same, and
another child developed septicemia.

There is steady decline in the mortality relating to the
management of the intussusceptions in children. It was 59%
during the year 1922, 27% in 1947, which is now declined
to less than 1% in developed countries.??* In developing
countries, management of intussusceptions in children is
still associated with significantly high morbidity and mor-
tality. This morbidity and mortalities are directly related
to the delayed diagnosis, presence of bowel gangrene, and
the need for major bowel resections during the surgical
therapy.>>% In a systematic review relating to the global
epidemiology of intussusception in children under the age
of 5 years revealed that in Africa, many of the children pre-
sented late, had advanced stage of illness, more number
of children required surgical therapy, and also associated
with higher mortality as compared to the other parts of the
world.? Two (8.69%) deaths documented following the sur-
gical management of intussusceptions secondary to PLPs in
infants and children in present report. Deaths were contrib-
uted by delayed presentation, presence of bowel gangrene,
requirement of bowel resection during surgical proce-
dures, and postoperative complications as anastomotic leak
required reexploration in one and septicemia in another
children.

Conclusion

Meckel’s diverticulum was the commonest pathology for
secondary intussusceptions in infants and children, and
it was documented in approximately three-fourths of the
cases. Among nine infants, included in this study, eight
of them documented Meckel’s diverticulum as pathology
for secondary intussusceptions. This review documented
male preponderance. Half of the cases of secondary intus-
susceptions occurred within 24 months of the age. During
surgical procedures, bowel resection was required in 85%
of the cases, and the requirement of the bowel resection
was due to the presence of gangrenous bowel in 65% of
the cases.
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