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History and Introduction

First described by Dutch physician Paul Barbette in 1674, in-
tussusception is the full-thickness telescoping or invagination
of a proximal portion of the intestine into an adjacent, more
distal portion. The term derives from the Latin words “intus”
(“within”) and “suscipere” (“to receive”). Ladd published the
first radiograph with contrast enema demonstrating intussus-
ception in 1913. While he considered contrast enema a useful
diagnostic tool, Ladd did not appreciate its therapeutic poten-
tial in reducing intussusception. Diagnosis of intussusception
was later expedited with the use of ultrasound. Burke and
Clarke first described the distinctive ultrasonographic pat-
tern of intussusception, including the pathognomonic “target
sign” and “pseudo kidney,” in 1977 [1].

Before reduction techniques were developed and refined,
infant intussusception was almost universally fatal in the
early nineteenth century. Samuel Mitchell reported the first
successful reduction of childhood intussusception by air
enema using an enema tube and “common pair of bellows”
in 1836. Hirschsprung first described controlled hydrostatic
reduction in 1876. Successful reduction by hydrostatic pres-
sure using saline or contrast solutions was reported by Hips-
ley in Australia in 1926 and by Retan and Stephens in Ameri-
ca, Pouliquien in France, and Olsson in Scandinavia in 1927.
Despite these reported successes, many surgeons remained
skeptical of the potential benefits of hydrostatic reduction
in the mid-twentieth century. Reduction by barium enema
under fluoroscopy was popularized in the 1950s by Ravitch
at Johns Hopkins, but has since fallen out of favor in the UK
due to the risk of leakage and subsequent barium peritoni-
tis. In 1959, Fiorito and colleagues reintroduced pneumatic
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reduction with pressure control, and this remains the method
of choice in the UK today [1].

Although Barbette had suggested the possibility of sur-
gical reduction in his early description of intussusception,
the first successful operation for intussusception in an in-
fant after failed hydrostatic reduction did not take place
until 1873 under British surgeon Jonathan Hutchinson. As
has been the way with many other surgical procedures, it
is now possible to reduce intussusceptions laparoscopically.
This approach is of particular use in recurrent cases to avoid
repeat laparotomy and as a prelude to possible laparotomy in
cases of failed conservative treatment [1].

Intussusception represents the most common cause of
gastrointestinal obstruction in children aged between 3
months and 3 years [2]. It is the second most frequent acute
abdominal surgical emergency in pediatrics after acute ap-
pendicitis [3]. Left untreated, intussusception can have seri-
ous, potentially life-threatening sequelae.

Pathogenesis and Natural History

The drawing up of the proximal portion of the intestine (the
“intussusceptum”) into the lumen of the distal portion of
the intestine (the “intussuscepiens”) is driven by peristalsis.
As the mesentery becomes progressively incorporated into
the intussusception, it is compressed, resulting first in im-
paired lymphatic return and, second, poor venous drainage,
culminating in congestion and edema. This builds pressure
on the mesenteric vasculature, eventually causing arterial
compromise, infarction, ischemia and necrosis. The mucous
membrane lining the lumen is highly sensitive to ischemia
and therefore begins to slough off and bleed. Mucous, shed
blood, and sloughed mucosa combine and are expelled as
“red currant jelly stools.” If the built-up pressure is not re-
lieved, it will result in the complete obstruction of the bowel
and transmural gangrene of the intussusceptum. This can
produce fluid sequestration, perforation of the bowel, leak-
age of intestinal contents into the peritoneal cavity, and
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Fig.48.1 Air enema showing intussusception up to the rectum

peritonitis [2]. If the associated mesentery is lax, the intus-
susceptum can be drawn up as far as the distal colon or sig-
moid (Fig. 48.1) and eventually prolapse through the anus.
The later intussusception presents, the more manifest the
natural history of the disease will become. Timely diagnosis
and management is therefore extremely important.
Spontaneous reduction is another possible outcome and
reportedly occurs in almost 20 % of intussusceptions [4].

Etiology

The pathogenesis of intussusception is possibly caused by
an imbalance in the longitudinal forces acting along the in-
testinal wall.

The majority of intussusceptions (~95 %) are idiopathic
as no obvious etiology can be identified. In these so-called
idiopathic cases, it is thought that Peyer’s patches, hyper-
trophied in response to a respiratory or gastrointestinal in-
fection, function as a lead point. Peyer’s patches are oval
masses of aggregated lymphoid follicles on the mucous
membrane lining the small intestine. Peyer’s patches are dis-
tributed irregularly along the anti-mesenteric wall, becoming
more numerous and forming a lymphoid ring in the distal
ileum. These structures have been labeled the “immune sen-
sors of the intestine’ owing to their role in “sampling” the
contents of the gut lumen, taking up antigens and microor-
ganisms and, if appropriate, stimulating a protective mucosal
immune response [5]. This probably explains why an ante-
cedent viral infection is present in as many as 20 % of intus-
susceptions. Specifically, adenovirus [6], cytomegalovirus,
and live rotavirus vaccines [7] have been variably associ-
ated with intussusception. Bacterial enteritis involving, for
example, Salmonella, E. coli, Shigella, and Campylobacter,
also increases the risk of intussusception in children [8].

This imbalance may be caused by a mass protruding into
the intestinal lumen, which represents a “lead point” upon
which peristalsis acts in an attempt to clear it as if it were
a bolus of food. A pathological lead point has been defined
as “a recognizable intraperitoneal anomaly or abnormality
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that tethers or obstructs the bowel, initiating the process of
intussusception” [4]. Pathological lead points are identified
in 2-12% of intussusceptions. While a lead point is rarely
identified in patients <2 years, 20 % of patients >2 years are
found to have a lead point [2]. Pathological lead points are
more commonly identified in ileoileal or colocolic intussus-
ceptions.

Meckel’s diverticulum [9], benign and malignant intesti-
nal or mesenteric tumors including lipomas [10], lymphomas
[11], and polyps associated with Peutz—Jeghers syndrome
[12], duplication cysts [13, 14], intestinal abnormalities as-
sociated with cystic fibrosis (e.g., hypertrophied mucosal
glands or thickened feces) [15], hematomas secondary to
abdominal trauma [16] or—Henoch—Schénlein purpura and
other vascular/coagulation disorders [17], foreign bodies
[18], intestinal hemangiomas [19], Kaposi sarcoma [20], ab-
normalities associated with posttransplantation lymphopro-
liferative disorder [21], and anastomotic sutures and staples
and indwelling tubes [22] have all been reported as provid-
ing pathological lead points.

A small percentage of intussusceptions (typically ileoile-
al) arise postoperatively, usually after laparotomy with ex-
tensive bowel manipulation, although it has been reported
following other abdominal and non-abdominal procedures.
The precise mechanism underlying postoperative intus-
susception is unknown, but disorganized peristalsis, early
postoperative adhesions, electrolyte disturbances, anesthetic
drugs, and/or neurogenic factors may be implicated [23].

Epidemiology

In the UK, the reported incidence of intussusception stands
at around 1.6—4 cases per 1000 live births [2]. Males are af-
fected more frequently than females, with an incidence ratio
of 3:2. The male preponderance becomes more evident after
9 months of age.

Ninety percent of intussusceptions will occur within the
first 3 years of life, 65 % of cases arising within the first year
of life and 50% between 3 and 10 months [2]. Incidence
peaks between 5 and 7 months [24]. Intussusception in utero
is rarely reported [25, 26], and perinatal intussusception in
newborns accounts for only 0.3 % of all cases. Several rea-
sons for the increase in incidence from around 3 months of
age have been advanced, including changes in feeding prac-
tices that affect the gut, maturation of lymphoid tissue, fat-
tening of the mesentery which increases the likelihood of it
becoming trapped, or a decline in the protection afforded by
maternal antibodies against microorganisms that might pre-
cipitate intussusception [2, 27].

Adult intussusception is rare, representing around 5 % of
all cases. Unlike in the pediatric population, where intussus-
ception is the most common cause of acute intestinal obstruc-
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tion and is usually idiopathic, intussusception only accounts
for 1-5% of cases of intestinal obstruction in adults, often
presents atypically and subacutely [28], and it is attributable
to a pathological process in 90 % of cases. A more definitive,
surgical approach (often resection) is warranted when man-
aging adult intussusception compared to pediatric intussus-
ception, due to the significant risk of associated malignancy
(~65% cases) [29] and high risk of perforation and leakage
of microorganisms [30].

Evidence suggests that the relative risk of intussusception
may vary according to race or ethnicity. For example, in their
review of pediatric hospitalization data in the USA between
1993 and 2004, Tate et al. [31] found that in infants over
16 weeks of age, non-Hispanic black and Hispanic infants
had higher rates of hospitalization for intussusception com-
pared with non-Hispanic white infants. In line with the USA
findings, research from the UK and Republic of Ireland sug-
gests that Black Caribbean and African infants have higher
incidence rates of intussusception than in White British and
Asian groups [27]. Justice et al. [32] and Webby et al. [33]
have identified a lower risk of intussusception among indig-
enous Australian children compared to nonindigenous chil-
dren. However, as these studies rely on data gathered from
hospitals, the differences they identify may reflect differ-
ences in admission and access rather than any actual ethnic
variation in intussusception incidence [34].

Incidence of intussusception is also thought to vary by
geographic region. Compared to other regions, it has been
observed that incidence is higher than average in populations
in Australia, Hong Kong, Vietnam, South Korea, and Japan
and lower than average in populations in Finland, India, Ma-
laysia, and Bangladesh [24, 35]. However, data upon which
the assertion of geographic variability is based is problem-
atic [27].

Finally, it is suggested that incidence of intussusception
varies by season. Incidence has been found to peak during
winter (Dec—Feb) and spring (March-May) in the UK and
Republic of Ireland [27], although no such trend has been
demonstrated in studies in equatorial regions [36] or indeed
in those performed on a global scale [24]. Absence of any
significant seasonal variation in incidence of intussusception
goes against there being any strong association between in-
tussusception and natural rotavirus, which has a highly sea-
sonal pattern [37].

Classification

Intussusception is classified anatomically, with the proxi-
mal portion of the intestine (the “intussusceptum”) first,
followed by the more distal portion (the “intussuscepiens’).
The majority of intussusceptions (~80 %) involve the termi-
nal ileum telescoping into the cecum or ascending colon and
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are thus termed ileocecal or ileocolic intussusceptions. Less
frequently, segments of ileum invaginate into ileum (ileoile-
al) or segments of colon invaginate into colon (colocolic) or
a combination arises (ileo-ileo-colic).

Clinical Presentation

Sudden onset of severe, colicky abdominal pain is the most
common presenting feature of intussusception [38], present
in around 85% of cases [39]. Infants will typically pres-
ent with episodes of inconsolable crying while drawing up
their legs in conjunction with spasms of peristalsis. These
episodes occur every 10—15 min and last around 2-3 min.
The pain becomes more constant after around 12 h. Between
episodes, the infant may appear normal or increasingly pale,
clammy, quiet, and lethargic. It is hypothesized that lethargy
may be induced by the release of endogenous opioids or en-
dotoxins from the ischemic bowel [40].

Vomiting (non-bilious, undigested gastric contents becom-
ing bilious) can be an early indication of intestinal obstruc-
tion. Evacuation of small, loose stools from the colon distal
to the obstruction will occur early in the course of the disease
in some patients. Around 50% of patients pass “red currant
jelly” stool [39]. Overall, 1/3 patients will have the classic
triad of abdominal pain, vomiting, and bloody stool [2].

The combination of reduced fluid intake, increased fluid
loss through vomiting, anticipated losses into the obstructed
bowel, and perhaps some reactive vasodilation can culmi-
nate in dehydration and hypovolemic shock. If the bowel
perforates resulting in bacteremia, the child will become fe-
brile, tachycardic, and hypotensive.

Examination can be unremarkable in between “attacks.” A
“sausage-shaped” mass is palpable in around 65 % of cases,
usually in the right upper quadrant extending to the left along
the line of the transverse colon (Fig. 48.2). The mass can be
tender and is sometimes seen on clinical inspection. It can
become harder to detect this mass as the disease progresses
and the abdomen distends [39]. The right lower quadrant can
become flat or empty due to the absence of bowel (“Dance”
sign). In around 5 % of cases, the apex of the intussusceptum

Fig.48.2 Typical right abdominal mass
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Table 48.1 Features of intussusception [39]
Differential diagnosis Supporting

Infantile colic due to wind in the intestine ~ Common in first 3 months

associated with feeding difficulties

Gastroenteritis
and mucus

Strangulated inguinal hernia
Vomiting

can be palpated on rectal examination. It rarely prolapses out
of the anus.

Differential Diagnosis

Conditions that mimic features of intussusception are shown
below. These differential diagnoses should be excluded on the
basis of careful history taking and examination (Table 48.1).

Investigation

Diagnostic work up of a patient with clinically suspected in-
tussusception might include a plain abdominal radiograph,
abdominal ultrasound, contrast enema, and CT scan. Labora-
tory tests are not specifically diagnostic but may show leuko-
cytosis, acidosis, and electrolyte disturbance associated with
bowel ischemia.

A plain radiograph is usually only performed if the diag-
nosis on presentation is unclear [3]. Suggestive signs of in-
tussusception on a plain radiograph include an elongated soft
tissue mass typically in the right upper quadrant, abnormal
distribution of gas and fecal contents, dilated bowel loops,
no gas in the transverse or descending colon, and air—fluid
levels in the presence of bowel obstruction. Although plain
radiographs can aid diagnosis of intussusception, they may
appear normal in the early stages and they lack sensitivity
(i.e., high incidence of false positives) [41].

Ultrasonography is an extremely effective imaging mo-
dality for diagnosing intussusception. It has a sensitivity over
98 % and a specificity of 100 % when diagnosing ileocolic or
colocolic intussusceptions. These parameters are slightly re-
duced for ileoileal intussusceptions [2]. The “doughnut” or
“target” sign on transverse section (concentric rings created
by the telescoping bowel) and a “pseudo-kidney” (bowel
wall and mesentery mimic renal structures) are characteristic
signs of intussusception on ultrasound [2].

If the diagnosis is still in doubt, a contrast enema is the
gold standard for diagnosing intussusception. Barium or
(more commonly) air is introduced via a catheter inserted
into the rectum. When the contrast substance enters the
lumen of the intussusceptum and the intraluminal space, this

Severe cases can present with colic and passage of blood

Abdominal pain and distension
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Excluding

Rarely lasts
1h
Usually no vomiting

Greater volume of diarrhea

On examination - irreducible lump
in the groin

creates the “coiled-spring” sign. This test is contraindicated
if there is evidence of perforation on plain radiograph. En-
emas can be therapeutic as well as diagnostic [41].

Finally, CT scans are more commonly used in adults with
suspected intussusception. Transversely, concentric rings of
telescoping bowel will form the equivalent of an ultrasono-
graphic “target” sign. Longitudinally, a soft tissue sausage-
shaped mass may be observed. Hyper-dense rings at the
proximal end of the intussusception formed by the intussus-
ceptum and the folded edge of the intussuscipiens might also
be visualized. Occasionally, a lead point may be picked up
on CT [41].

Management

Initial management focuses on stabilizing the child. This in-
cludes fluid resuscitation using normal saline—20 mL/kg in-
travenous (IV) bolus to start. Nasogastric (NG) tube should
be placed. It should be regularly aspirated and free draining.
Prophylactic broad-spectrum antibiotics (e.g., cefuroxime
and metronidazole) should be administered.

Focus then shifts to reducing the intussusception nonsur-
gically or surgically. The majority of cases of intussusception
are reduced nonsurgically with sustained intra-colonic pres-
sure delivered by enema using various different substances
[42]. Some centers have reported successful reduction of in-
tussusceptions with saline [43].

A catheter, often with an inflatable balloon and attached
pressure gauge, is inserted into the rectum, and the child’s
buttocks are held together to create a tight seal. Air is then
passed through the catheter at carefully monitored pres-
sures up to 120 mmHg. Up to three attempts at reduction
can be made, each lasting up to 3 min [2]. If the first three
attempts fail but the child is clinically well, the air enema
can be repeated after 4-6 h (Fig. 48.3a, b). A radiologist usu-
ally performs the procedure, but a surgeon must be present
in case complications arise, the most serious of which is an
acute tension pneumoperitoneum. This compromises venous
return from the lower body and causes cardiovascular col-
lapse. Decompression of the abdominal cavity is achieved
by inserting a large-bore cannula into the peritoneum. A total
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End of 3rd'3 min

Fig. 48.3 a Ileocolic intussusception. b Same patient as a: After three
attempts at reduction

of 75-90% of intussusceptions are successfully reduced by
air enema [2].

In the remaining cases, laparotomy can be performed.
A transverse incision is made in the right lower quadrant,
although occasionally can be transumbilical or in the right
upper quadrant. Once the intussusception is located and de-
livered through the incision, the intussuscipiens is gently
squeezed or milked so that the intussusceptum is pushed dis-
tally and the telescoping is reduced (Fig. 48.4). The reduced
bowel should be carefully examined for signs of ischemic
damage and signs of a pathological lead point. Resection
with anastomosis may be necessitated by presence of nonvi-
able ischemic bowel or an obvious lead point after manual
reduction. Indications for laparotomy include perforation,
peritonism, and unsuccessful nonsurgical reduction. Many
centers will bypass attempts at nonsurgical reduction in
atypical cases or if intussusception is recurrent or related to a
pathological lead point [2].

Minimally invasive laparoscopic surgery is becoming
increasingly popular for reduction of intussusception [44].
Gentle pressure is applied distally using atraumatic grasp-
ers inserted through the ports. A recent systematic review
reported a 71 % success rate for laparoscopic reduction of
intussusception [44]. Compared to open reduction, lapa-
roscopic reductions are associated with shorter operating
times, shorter time to first postoperative feed, reduced use of
IV narcotics, and earlier discharge [45]. It has therefore been
suggested that tertiary centers with adequate facilities should
use laparoscopy as the primary surgical approach to reduc-

Fig. 48.4 Intraoperative picture of manual reduction

ing intussusceptions. The major disadvantage to using lapa-
roscopy is that it reduces a surgeon’s tactile acuity, meaning
that extra care should be taken to search for pathological lead
points.

Complications and Prognosis

Complications of pneumatic reduction include perforation
causing tension pneumothorax and failure to reduce the in-
tussusception.

Complications associated with surgical reduction of in-
tussusception include perforation, systemic infection (e.g.,
sepsis and meningitis), bleeding, wound infection, leak or
breakdown of an anastomosis, incisional hernia, adhesions,
and bowel obstruction [4]. Resection rarely has any long-
term consequences, although removal of the ileocecal valve
may cause increased stool frequency [2].

Recurrence of intussusception following reduction is not
uncommon. Recurrence usually arises within 2-3 days of the
first reduction (~60 % within 6 months), presents early, and
is treated in the same way as the initial episode. Recurrence
is more likely in the presence of a pathological lead point.

Death is a rare outcome, usually associated with late pre-
sentation. Prognosis varies globally as diagnosis and treat-
ment usually occur earlier in developed countries compared
to the developing world [36].

Conclusion

Intussusception is a common emergency in pediatric surgery,
which must be diagnosed and managed swiftly to avoid life-
threatening complications. It should be suspected in children
presenting between 3 months and 3 years with colicky ab-
dominal pain, vomiting, and bloody stools and reduced as
soon as possible to avoid irreversible ischemic damage to
the bowel. Therapeutic pneumatic air enema forms the main
form of treatment modality. Surgical reduction of intussus-
ceptions, when required, is becoming less invasive.
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