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Abstract

Background The risks of subsequent episodes and a lead

point are common problems in ileocolic intussusception

with more than two recurrences. To decrease subsequent

recurrence and to detect a lead point, an early laparoscopy

was performed for children with ileocolic intussusception.

Methods This study enrolled six children with multiple

recurrences of ileocolic intussusception from January 2004

to August 2007. Using a 5-mm laparoscope and two

additional transabdominal wall stab incisions, an appen-

dectomy and an ileocolonic pixie with nonabsorbable

sutures were performed simultaneously for all the children

after the last successful hydrostatic reduction.

Results The mean operating time was 68.8 ± 12.6 min

(range, 55–86 min). There was no operative morbidity, and

no lead point was found in any child. The mean follow-up

period was 10.8 ± 6.7 months (range, 2–20 months). No

recurrence was observed during this period.

Conclusion The authors suggest that early intervention

should be undertaken for ileocolic intussusception with

multiple recurrences in children after the last nonsurgical

reduction has been attempted successfully. Under this

strategy, laparoscopy is an acceptable approach. It allows

differentiation of a specific etiologic lesion, the possibility

of incomplete reduction, and additional proximal invagin-

ations. Later complications, such as repeat recurrence and

associated surgical morbidity, also can be avoided.
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Intussusception is the most common cause of bowel

obstruction in infants and children. Recurrence after

reduction of intussusception is a well-recognized condition,

with an incidence varying from 2% to 20% of cases [1].

According to most reports in the literature, children with

recurrent intussusception are managed initially with non-

surgical reduction by insufflation of air or hydrostatic

enema [2–5], with surgical treatment reserved for patients

with irreducible recurrence or evidence of a lead point [1].

Under this strategy, however, a large discrepancy in

prognosis among children with this condition was noted.

For 10.1% to 57.1% of the children with irreducible

recurrent intussusception, emergent open reduction sur-

gery was needed [2–4]. In 12.5% to 25% of these

emergency cases, immediate resection due to gangrenous

bowel was required although there was no specific lead

point [2, 3].

Under emergent or complicated circumstances, standard

laparotomy still is a safe procedure. With the advent of

minimally invasive surgery, some authors have considered

laparoscopy to be a valid treatment for irreducible intus-

susception [6–9]. However, its effectiveness for such cases

remains doubtful because the intraoperative conversion

rate could exceed 79.6% [9].

Since January 2004, an earlier and more aggressive

laparoscopic approach for intussusception with more than

two recurrences (i.e., early laparoscopy in a stable situation

after successful hydrostatic reduction) has been used in our

institution. Through this approach, the authors attempt to

decrease subsequent recurrences for selected patients and

lower the risk of further emergent open surgery.
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Materials and methods

Between January 2004 and August 2007, a total of 81 con-

secutive children with intussusception treated and followed

by the same surgical team were reviewed. During this period,

intussusception was diagnosed at our institution primarily by

ultrasonography, and an initial reduction attempt was made

hydrostatically under sonographic guidance. One patient for

whom hydrostatic reduction was contraindicated initially

underwent open reduction. For 75 (93.75%) of the remaining

80 children, saline hydrostatic reduction was successful.

Reduction failed for the remaining 5 patients, necessitating

emergent open reduction.

Among the patients who had successful hydrostatic

reduction, emergent diagnostic laparoscopy was performed

in one case because the success of hydrostatic reduction

could not be determined by ultrasonography. In addition, 13

patients (16.3%) experienced 24 recurrences. Of these 13

patients, 7 had two intussusceptions (i.e., 1 recurrence) and 6

had three to seven intussusceptions (i.e., 2–6 recurrences).

The six patients with multiple recurrences included five boys

and one girl who at presentation for their first intussusception

ranged in age from 5 months to 32 months (mean,

16.5 ± 9.8 months). None of these children had a systemic

underlying disease, and all had ileocolic intussusception.

Successful reduction by saline hydrostatic enema was

achieved in all the initial episodes and recurrences. Lapa-

roscopy was performed after the last successful hydrostatic

reduction.

Operative technique

After induction of general anesthesia and gastric decom-

pression, the patient was placed in a supine position. The

first 5-mm trocar was introduced through the umbilicus

using an open method. The abdomen was insufflated to

12 mmHg, and a 5-mm 30� laparoscope (Karl Storz GmbH

& Co, Tuttlingen, Germany) was introduced into the per-

itoneal cavity. Under direct vision, two selective operative

instruments were placed directly through transabdominal

wall stab incisions at the right upper and left lower quad-

rants as previously described [10].

First, the patient was placed in reverse Trendelenburg

position with the left side of the table tilted down. The

cecum was identified initially, and the small bowel was

carefully examined for evidence of associated pathology.

Second, elective appendectomy was performed. Third, the

cecum, the stump of appendix, and the terminal ileum were

sutured to the lateral peritoneum (ileocolonic pixie) with

silk or 3-0 polydioxanone using the technique of intracor-

poreal knot tying (Fig. 1) [9, 11]. Finally, the umbilical

incision was sutured. No stitches were required for two

transabdominal stab incisions.

Results

The patients’ ages at surgery ranged from 15 to 36 months

(mean, 26.8 ± 8.6 months). The surgery was performed

3 days to 28 months after the initial episode.

All the patients did well during the procedure, and no

operative morbidity was experienced. The mean operating

time was 68.8 ± 12.6 min (range, 55–86 min). For one

patient who experienced six recurrences within 24 h, the

intussusception kept recurring during laparoscopy, and

reduction was smoothly accomplished with atraumatic

graspers. No lead point was found in any of the children,

and ileocolonic pixie was performed. Only surrounding

hypertrophied lymphoid tissue was found and excised for

pathology (Fig. 2).

The pathologic examinations showed reactive hyper-

plasia. A patent processus vaginalis found in two patients

Fig. 1 Note the cecum, the base of the appendix, and the terminal

ileum fixed to the right lateral abdominal wall with three nonabsorb-

able stitches (arrows)

Fig. 2 Note the hyperplastic lymphoid tissue and the terminal ileum

ready to invaginate again
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was closed by percutaneously extracorporeal knot tying

[12]. All six children treated for multiple recurrences were

discharged after 2 to 3 days. The mean follow-up period

was 10.8 ± 6.7 months (range, 2–20 months). At this

writing, there have been no recurrences.

Discussion

Intussusception with multiple recurrences is experienced

by 17% and 44.4% of children with recurrent intussus-

ception [1–5], and the risk of subsequent episodes increases

after the first recurrence [3]. The incidence of recurrence in

the current series was comparable with that in reported

studies. Although one-third of recurrences happen within

1 day and three-fourths occur within 6 months [1, 3, 4], a

recurrent episode has been reported 9 years after the initial

intussusception [4].

The clinical symptoms of recurrent intussusception

usually are fewer and milder than in the initial episode [1,

3–5]. However, the etiology of most recurrent intussus-

ceptions is unknown, and there is no predisposing factor to

predict whether the intussusception will recur or not [3,

11]. Unnecessary calls may be made by anxious parents

when some intercurrent illness mimics the condition.

The management of intussusception with multiple

recurrences still is undetermined, and the appropriate delay

until surgical intervention is of great concern for clinicians

[4]. Recurrent intussusception usually has no defined lead

point [1], but multiple recurrences are associated with a

higher lead point incidence than only one recurrence [2, 4].

Early on, most investigators advocated surgical inter-

vention after the second or third recurrence [11, 13]. Soper

and Brown [11] suggested that surgical intervention is

necessary to differentiate the possibilities of incomplete

reduction, additional proximal invaginations, and the

presence of specific etiologic lesions. However, the pro-

phylactic procedure has not become standard operative

procedure since then because traditional laparotomy causes

a large, noticeable scar and may be of little value [14].

Recently, some authors have recommended nonsurgical

reduction if intussusception occurs again [2, 4, 5]. However,

successful nonsurgical reduction also cannot completely

exclude a lead point [4], and the pattern of recurrence cannot

predict the presence of a lead point [2]. Fecteau et al. [4]

suggested that enema reduction is safe and has a good suc-

cess rate for cases of recurrent intussusception, but five

(83.3%) of their six children with multiple recurrences

finally required emergent open reduction.

With the advances in endoscopic techniques and

equipment, sporadic reports describe laparoscopy used for

intussusception with multiple recurrences [2, 15]. Because

of the excellent cosmetic results and minimal invasiveness

of laparoscopy, it may be considered as an aggressive

therapy for cases with multiple recurrences. The less

invasive technique satisfactory answered the three possi-

bilities assumed by Soper and Brown [11]. In addition, we

also evaluated the presence of a patent processus vaginalis

and closed it by percutaneous extracorporeal knot tying if

present so the defect could not be visualized. In this case,

the procedure could not be performed under traditional

laparotomy.

Our institution was able to achieve a high success rate

for hydrostatic reduction. It is probable that these nonsur-

gical reductions were performed aggressively by the

pediatric surgeons instead of the radiologist, who may not

have been responsible for bowel perforation. In a medical

center such as ours with good facilities for the nonsurgical

reduction of intussusception, laparoscopy is performed

primarily for children with multiple recurrences and those

for whom sonographic examination did not determine

whether reduction was complete.

The management of occult inguinal hernia during lap-

aroscopy for other reasons has not been debated. Some

specialists regard hernioplasty as not needed for an

asymptomatic inguinal defect [16], whereas others suggest

that simultaneous repair is justifiable because a significant

proportion of incidental defects will progress to symp-

tomatic hernias if left untreated [17]. In children, a patent

processus vaginalis shorter than 20 mm may not develop

into a clinical hernia [12]. Based on this, a large patent

processus vaginalis may be closed during laparoscopy.

A number of limitations in this study have been iden-

tified. The major drawback is the limited number of cases

even though there was no recurrence after laparoscopy.

Certainly, more long-term follow-up evaluation concerning

the recurrence rate is necessary. However, with the current

trend toward minimally invasive surgery, we were able to

evaluate the application and advantages of this simple

procedure for selected patients. Some doctors would be

concerned about possible overtreatment of intussusception

with multiple recurrences, which may be merely incom-

plete reduction or could possibly be resolved by repeat

nonsurgical reduction.

At our institution, with its excellent experience using

hydrostatic reduction, at the first recurrence, we would

attempt reduction very cautiously by ensuring free passage

of saline into the distal small intestine and searching for a

probable lead point. However, we have never observed a

recurrent intussusception caused by a lead point, and an

unexpected second recurrence or more recurrences even-

tually occurred for these children. Even when no obvious

lead point is present, we have been able to perform the

ileocolonic pixie through the less invasive technique.

Concomitant appendectomy also has been performed to

increase regional adhesions and prevent the mobility

Surg Endosc

123



necessary for intussusception to recur [11]. Moreover, as

the current series showed, early laparoscopy was per-

formed for children in a stable condition. Subsequent

recurrence and associated surgical morbidity caused by

failed nonsurgical reduction could be nonexistent.

We affirm that early laparoscopy is a feasible strategy

for intussusception with multiple recurrences due to no

predisposing etiology where there is a risk of subsequent

episodes and lead point. Early laparoscopy may identify a

specific etiologic lesion, the possibility of incomplete

reduction, and additional proximal invaginations. Conse-

quently, later complications such as repeat recurrence,

which may need open reduction and associated surgical

morbidity, also can be avoided.
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