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Is it possible the outpatient management of intussusception?

Introducción: la invaginación intestinal es la causa más frecuente de obstrucción intestinal en menores 
de tres años. Habitualmente, tras la desinvaginación, los pacientes permanecen ingresados 24-48 horas. 
Recientemente se ha propuesto el manejo ambulatorio mediante observación clínica durante 12 horas. 
Nuestro objetivo es valorar la implementación de esta actitud terapéutica.
Material y métodos: revisión retrospectiva de las invaginaciones intestinales atendidas en nuestro cen-
tro durante los últimos 12 años. 
Resultados: se incluye 458 pacientes, el 60,3% dellos varones. Edad media de 24,1 meses, siendo la 
localización ileocólica la más frecuente (77,7%). El 2,4% presentó alguna causa secundaria. Se realizó 
neumoenema en 370 niños, requiriendo cirugía el 10,7%. Se registraron 78 recidivas en 56 pacientes 
(12,2%), 15 de ellos intrahospitalariamente. El tiempo medio para la reintroducción de la alimentación 
y la estancia media fueron de 28,6 y 64,4 horas respectivamente, sin diferencias significativas entre 
aquellos que recidivaron y los que no (60,8 frente a 69 horas; t = -0,4; p = 0,689).
No se registraron diferencias entre el tiempo de evolución clínica y la tasa de éxito del neumoenema (t = 0,478; 
p = 0,634); aunque hubo diferencias en la necesidad de intervención quirúrgica (χ² = 5,604; p = 0,018), no 
hubo ninguna complicación. La reintroducción precoz de la alimentación no se relacionó con más recidivas ni 
diferencias entre los grupos (30,2% en el grupo que recidivó y 23,1% en el grupo sin recidiva, p = 0,608).
Conclusiones: el ingreso hospitalario más allá de 12 horas no disminuye la tasa de complicaciones. Por 
tanto, consideramos que la observación en urgencias tras la desinvaginación durante 12 horas es una 
medida segura y coste-efectiva.

Introduction: intussusception is the most frequent cause of bowel obstruction in children under three years. 
Usually, after reduction, patients remain admitted 24-48 hours. Ambulatory management has recently been 
proposed, based on the clinical experience of follow-up of the patient’s evolution in the Emergency Depart-
ment of the hospital during the following 12 hours. Our objective is to evaluate the implementation of this 
therapeutic attitude.
Material and methods: retrospective review of all the intussusceptions treated at our center during the last 
12 years.
Results: 458 patients were included, 60.3% of them were male. Mean age was 24.1 months (SD 24.6), with 
the ileo-colic location being the most frequent (77.7%). 2.4% had secondary causes. A pneumoenema was 
performed in 370 children, requiring surgery 10.7%. There were 78 relapses in 56 patients (12.2%), 15 of 
them during admission. The mean time to reintroduce feeding and the mean hospital stay was 28.6 and 64.4 
hours respectively, with no significant difference between those who relapsed and those who did not (60.8 
vs 69 hours, t = -0.4, p = 0.689).
There was no relationship between a longer clinical evolution and pneumoenema success rate (t = 0.478,  
p = 0.634). Although there were differences in the need for surgical intervention (χ² = 5.604, p = 0.018), 
there were no complications. Early reintroduction of feeding was not related to any recurrences or differ-
ences between groups (30.2% in the relapsed group and 23.1% in the non-recurrent group, p = 0.608).
Conclusions: hospital admission beyond 12 hours does not decrease the rate of complications. Therefore, we 
consider that outpatient observation for 12 hours after reduction is a safe and economical measure.
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INTRODUCTION

Intussusception is the most frequent cause of 

bowel obstruction in paediatric patients aged less 

than 3 years, although it can occur at any age.1-8 It 

consists of the invagination or entrance of one 

part of the intestine into a more distal portion of 

the bowel.4,5,7 Its incidence is approximately 1 to 4 

per 1000 children, and it is higher in children aged 

3 to 12 months of age (0.6 to 1 per 1000).2,4,5 It is 

more frequent in males, and the male:female ratio 

ranges between 1.2:1 and 2.4:1, depending on the 

published series.2,5

In 60%-90% of cases the aetiology is unknown, 

1,2,5,7,8 although infection/inflammation leading to 

intestinal lymphoid hyperplasia has been suggest-

ed as the ‘lead point’ in its pathogenesis.3,5,6,9 Al-

though less frequent (< 10%-12%), certain diseas-

es should be ruled out as a secondary cause on 

account of their clinical significance: Meckel’s di-

verticulum, intestinal lymphoma, intestinal dupli-

cation cyst, celiac disease, cystic fibrosis or He-

noch-Schönlein purpura, among others.3,5,7-14

The site of invagination is ileocolic in most pa-

tients, and less frequently ileoileal, colocolic or rec-

tosigmoid (Table 1).2,6

Patients typically present with intermittent ab-

dominal pain, pulling the legs to the chest, fol-

lowed by a period of lethargy. This may be accom-

panied by irritability, vomiting, decreased appetite 

and/or bloody bowel movements (currant jelly 

stools).2,3,5,10,13 Imaging tests play an important 

role in its diagnosis, which is primarily based on 

the clinical manifestations. Ultrasound examina-

tion, mainly, and plain chest radiography reveal 

characteristic findings (target, doughnut or pseu-

dokidney signs) (Figures 1 and 2) that are very use-

ful in the identification of this disease, as well as 

its localization and evaluation of potential compli-

cations.15-20

Symptomatic treatment of these patients with ad-

ministration of analgesia and fluids should not be 

delayed. In addition, once the diagnosis is con-

firmed, aetiological treatment should promptly 

follow in cases that require it. At present, the most 

frequent method used to reduce uncomplicated 

ileocolic intussusception is the air enema, consist-

ing of the controlled injection of air through the 

anus to reduce intussusception, which prevents 

the use of surgery in many patients. This procedure 

is guided by imaging and ends when the passage 

of air past the affected site, usually the ileocecal 

valve, is visualised.15-19 In the last few years, most 

facilities have been performing this procedure un-

der sedation, since relaxation of smooth muscle 

minimizes the duration of the procedure, the pres-

sure required for reduction and the patient’s expo-

sure to radiation.21,22 This technique has a high 

success rate of 70% to 90% and a rate of associated 

complications of less than 1%, the most common 

being bowel perforation. Surgery is indicated in 

cases that are complicated, have a known cause or 

in which conservative treatment with air enema 

has been unsuccessful (usually after three at-

tempts).15-20 The proportion of patients that finally 

require surgical intervention ranges between ap-

proximately 10% and 30%, depending on the refer-

ence consulted.15,19 In these patients, the proce-

dure may simply consist in the reduction of 

intussusception by manual taxis manoeuvres or 

even require resection due to intestinal tissue 

damage.

Intussusception may recur in 8% to 15% of cas-

es,1,5,7,10,15,16,18 most frequently within the first 24 

to 48 hours, due to the underlying inflammation. 

Therefore, the current trend in most facilities is to 

keep patients hospitalised during this period, rein-

troducing previously established oral nutrition af-

ter discharge. However, with the purpose of de-

creasing the discomfort of patients and their 
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Table 1. Location and frequency of intussusception in 
the general population and in the sample under study
Type of intussusception General 

population (%)
Study sample 

(%)
Ileocolic 60-90 77.7
Ileoileal 5-10 10.5
Colocolic < 5 < 1
Rectosigmoid < 1 < 1
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families and of optimising health care resources, 

an increasing number of specialists and publica-

tions suggest that observation in the emergency 

department following reduction for a period of no 

more than 12 hours is a safe and cost-effective ap-

proach, as it has not been associated with less fa-

vourable outcomes in patients that experience re-

currence after hospital discharge.1 There are 

protocols for the early reintroduction of oral feed-

ing (fast-track), which are based on the introduc-

tion of feedings 6 to 12 hours following the inter-

vention and that are used in other type of surgical 

conditions in which the implementation of this 

measure is advocated and has not been associated 

with increases in complications or recurrence.23-25

Our goal was to analyse different characteristics of 

episodes of intussusception, including recurrenc-

es, and their outcomes, with the purpose of ob-

taining reliable data that could be used to update 

the treatment protocol for this disease.

MATERIALS AND METHODS

We conducted a retrospective study between Jan-

uary 2004 and December 2015 of all cases of in-

tussusception in patients aged less than 15 years 

managed in our centre (a tertiary care hospital 

specialised in paediatric patients located in Valen-

cia, Spain).

Figure 1. Ultrasound images of intussusception: a) transverse view of ileoileal intussusception (doughnut or 
target sign); b) transverse view of ileocolic intussusception, containing enlarged lymph nodes; c) longitudinal view 
of ileocolic intussusception (pseudokidney sign)

Figure 2. Abdominal X-ray in patients with intussusception: a) silent abdomen; b) absence of air in the right 
bowel; c) intussusceptum at the level of the hepatic flexure
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An ultrasound system (Siemens 2000) with a high-

frequency linear transducer (9-4 MHz or 18-6 

MHz) was used for radiological diagnosis. In cases 

of uncomplicated ileocolic intussusception, the 

Paediatric Radiology department performed an air 

enema in the presence of staff from the Paediatric 

Surgery and the Paediatric Anaesthesia depart-

ments, using a 24 Ch rectal Foley catheter and fill-

ing up the balloon with 20 to 22 cc of air.

We studied patients based on whether they had 

experienced recurrent episodes or a single episode 

of intussusception, comparing quantitative varia-

bles with categorical ones by means of the Stu-

dent t test, and different qualitative variables us-

ing the χ² test.  A 95% confidence interval was 

calculated for all tests (Excel® 2010, SPSSS® ver-

sion 20).

RESULTS

A total of 458 patients were evaluated (60.3% male 

and 39.7% female). The mean age at the first epi-

sode was 24.1 months (standard deviation [SD] 

24.6, range 0-151.6), with 379 cases (82.8%) docu-

mented in children aged less than 3 years. More 

than half (53.7%) were referred from another med-

ical facility, and the mean time elapsed from the 

onset of symptoms to assessment in our hospital 

was 29.7 hours (SD 35.5; range 1-336).

The imaging tests performed at the time of acute 

presentation were abdominal radiograph in 81.7% 

of patients and ultrasound examination in 99.6%, 

with diagnostic findings in 88.7% and 91.3%, re-

spectively. Additionally, an outpatient 99 mTc-

pertechnetate scan was requested in 5% of cases 

with the purpose of ruling out Meckel’s diverticu-

lum, which was found in one.

The ileocolic location was most frequent (356 cas-

es, 77.7%), followed by the ileoileal location (48 

cases, 10.5%). There were also cases of colocolic 

and rectosigmoid intussusception (Table 1).

In all patients, initial management consisted of to-

tal oral fasting, fluid therapy and analgesia. In our 

series, 370 patients (80.8%) were treated with air 

enema, and the first attempt was successful in 

91.1% of them (mean number of attempts 1.2, 

range: 1-4) (Table 2). The pressures achieved were 

of 120-140 mmHg in non-sedated patients and 

70-80 mmHg in sedated patients, with a sharp 

drop in pressure at the time that reduction oc-

curred. There were no complications associated 

with this procedure.

Overall, during the period under study, sedation 

during air enema was used in 48.2% of patients. 

However, analysing the documented episodes by 

year, we found that in the past five years the per-

centage of air enemas performed under sedation 

had been increasing, reaching 77.8% by 2010 and 

98.3% by 2013 (Figure 3).

In cases of ileoileal intussusception, treatment 

was exclusively medical (symptomatic), with clini-

cal improvement in all.

Surgery was performed when reduction could not 

be accomplished by performance of air enema, or 

when the patient was clinically unstable or in poor 

general health. In our series, 49 cases (10.7%) re-

quired surgical intervention after the first episode 

of intussusception. Table 3 summarises the surgi-

cal findings. The most frequent diagnoses were: 

intussusception (of any type), managed by manual 

reduction by means of taxis manoeuvres; mesen-

teric lymphadenitis and Meckel’s diverticulum (Fi-

gure 4). Intestinal resection was necessary in 11 

patients (22.4% of surgeries) due to bowel ischae-

mia or perforation. 

There were records of 78 recurrences in 56 patients 

(12.2% of cases, range 1-4), with a mean time 

elapsed from the first episode of 173.4 days (SD 

284.7, range 0-1292). Fifteen such cases (19.2%) 

Table 2. Number of attempted air enemas (until 
reduction was achieved or surgery indicated)

Number of attempts Frequency Percentage (%)

1 337 91.1

2 13 3.5

3 17 4.6

4 3 0.8

Total 370 100
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occurred in hospital, 11 patients had a single re-

currence, and 2 patients had two recurrences (Fi-

gure 5). Air enema was the initial treatment used 

in 90% of first recurrences and 81.8% of second 

recurrences. There were no complications from 

this intervention and no patients died.

The mean time elapsed to reintroduction of oral 

feeding after resolution of disease was 28.6 hours 

Figure 3. Percentage of air enema procedures performed under sedation. Note the increase in the use of sedation 
through the years, with practically no use until 2008 and a gradual increase to present, when it is used in every 
intussusception reduction procedure
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Table 3. Surgical findings
Surgical findings Frequency Percentage (%)

Intussusception with no associated findings 16 32.6
Meckel’s diverticulum 9 18.4
Mesenteric lymphadenopathy 3 6.1
Acute appendicitis 2 4.1
Adhesions 2 4.1
Intestinal duplication cyst 2 4.1
Intestinal lymphoma 1 2.0
Intestinal ischaemia or perforation 11 22.5
Normal 3 6.1
Total 49 100
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(SD 31.3, range 4-144). In the group of patients 

that did not experience recurrences, early or fast-

track reintroduction (within less than 6 hours)  

was practiced in 30.2% of cases, while in the group 

that experienced at least one recurrence, it was 

practised in 23.1% of cases, and did not lead to 

complications in any of the patients. The statistical 

analysis did not find significant differences be-

tween the two groups (P = .608).

The mean length of stay was 64.4 hours (SD 90.2, 

range 2-1280, median 40 hours): 63.8 hours in the 

no-recurrence group (SD 93.26, median 40) and 69 

Figure 5. In-hospital recurrences

No recurrence  
(n = 402 patients)

> 48 hours  
(out of hospital)  

63 cases

458 patients with  
intussusception

Recurrence  
(n = 56 patients,  

78 episodes of recurrence)

< 48 hours  
(in hospital)  

15 cases

Figure 4. Surgical images: a) intussusception; b) Meckel’s diverticulum, found by laparoscopy; c) Meckel’s 
diverticulum exposed through an umbilical incision; d) continuation of Meckel’s diverticulum with obliterated 
vitelline duct; e) Meckel’s diverticulum complicated by intussusception
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hours in the recurrence group (SD 64.46, median 

45); the difference was not statistically significant 

(t = -0.4; P = .689). This prolonged stay in patients 

without recurrence, which was at the same time 

very similar to the stay of patients in the recur-

rence group, was essentially due to the isolated 

case of a patient that did not have a recurrence. 

This patient stayed in our hospital for 1280 hours 

due to septic shock and underwent manual reduc-

tion of an ileoileal intussusception in the context of 

paralytic ileus requiring surgery. Excluding this case, 

the mean length of stay would have been 61.8 hours 

overall, and 60.8 hours in the subset of patients that 

did not experience recurrences (t = -0.820; P = .454).

DISCUSSION

The sample of patients obtained in our study had a 

mean age and sex distribution that was consistent 

with the existing medical literature (with a major-

ity of patients being male and aged less than 3 

years). This was also the case when it came to the 

site of intussusception, which was most frequently 

ileocolic, and to the percentage of patients in which 

a cause for intussusception was identified (2.4%).

Ultrasonography was also the method most fre-

quently used in our hospital to diagnose intussus-

ception, although it was often preceded by ab-

dominal radiography, which was performed to 

assess the bowel gas pattern and rule out perfora-

tion. However, the performance of the latter is un-

der debate in our hospital and in the reviewed lit-

erature, as many experts claim that it does not 

provide sufficient information to justify the pa-

tient’s exposure to radiation, as it does not usually 

lead to changes in the approach to management 

(ultrasonography followed by air enema) and has 

a low sensitivity.17,20

Based on the existing literature, the conservative 

management of intussusception with air enema is 

safe and effective in most cases, with a low incidence 

of complications.15-20 This is consistent with what 

we found in our study (91.1% of cases were suc-

cessfully reduced in the first attempt, with no 

complications and no deaths).

We ought to highlight that in recent years, and co-

inciding with an increase in the use of sedation 

during the procedure, the success rate has in-

creased. This is due to a decreased resistance in the 

patient on account of muscle relaxation, which 

results in a shorter duration of the intervention, 

and the associated decrease in the exposure to ra-

diation. 21-22 Furthermore, in our sample, surgical 

intervention was required in 9% of the patients 

that were not sedated, a percentage that dropped 

by half in the subset that did receive sedation 

(4.5%). This difference, however, was not statisti-

cally significant (P = .133). Nevertheless, the pro-

portion of patients that underwent surgery in our 

series (10.7%) was below or in the lower bound of 

the interval described in the reviewed sources 

(10%-30%).15,19

The percentage of recurrences in our sample 

(12.2%) was within the expected range (8%-

15%),1,5,7,10,15,16,18 with a mean 5 to 6 months 

elapsed from the first episode, as we described 

above. Of the 78 episodes of recurrence, 15 oc-

curred in hospital (19.2%), one in the first 24 hours 

and the rest during the second day of hospitaliza-

tion. Still, there were no differences in patient out-

comes (as regards morbidity and mortality) based 

on whether the recurrence occurred after dis-

charge or during the hospital stay. Therefore, only 

this 19.2% could have been diagnosed with a hos-

pital admission lasting 48 hours, an approach that 

was not associated with differences in morbidity 

or mortality.

As we already noted, the mean time elapsed to re-

introduction of oral feeding after reduction and/or 

the resolution of symptoms (in cases not treated 

with air enema) was 28.6 hours. We found no rel-

evant or statistically significant differences when 

we compared the groups of patients with and 

without recurrences. Therefore, based on our ex-

perience, the implementation of this approach 

seems safe and would contribute to the earlier dis-

charge of these patients.

The mean length of stay was 61.8 hours (60.8 hours 

in the no-recurrence group and 69 in the recur-

rence group). This difference between groups was 

also not statistically significant (t = -0.4; P = .689).
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The analysis of the data revealed that an increase in 

the time elapsed between onset and arrival to hos-

pital was not associated with a decrease in the suc-

cess rate nor an increase in the number of air ene-

ma attempts required to achieve reduction of 

intussusception (t = 0.478; P = .634), but it did 

evince—with statistically significant results—an 

association with increased need of surgical treat-

ment (χ² = 5,604; P = .018). This could be explained 

by a poorer clinical state or instability of patients on 

arrival to our hospital. Similarly, we observed that 

early reintroduction of oral nutrition (fast-track) was 

not associated with an increased number of recur-

rent episodes in our sample (χ² = 0.031; P = .608), as 

the test results were not statistically significant.

As for the limitations of our study, it had a retro-

spective design that made it susceptible to biases. 

We are aware of the limitation inherent in the 

missing data of episodes with onset at home that 

resolved spontaneously or were treated in other fa-

cilities, as opposed to being referred to our hospital. 

Furthermore, during the period under study, there 

were changes in the interventions used to treat in-

tussusception (air enema with or without seda-

tion), while radiologists and surgeons in our hospi-

tal gained experience in the management of this 

disease. The development of laparoscopic tech-

niques that allow a surgical examination of the ab-

dominal cavity in case of diagnostic uncertainty, 

and with a lower associated morbidity than open 

surgery, has also made the management of intus-

susception easier. On the other hand, the absence 

of complications makes us question whether the 

sample was not large enough to detect them.

While the obtained data support the proposed 

management of these patients based on observa-

tion without hospital admission (which is also fa-

cilitated by early or fast-track reintroduction of oral 

feeding), an appropriate selection of cases is im-

portant, as this approach should be used in stable 

patients, without complications, and without sus-

picion of an aetiological cause requiring surgical 

intervention. Furthermore, patients that live far 

from the health care facility or with socioeconom-

ic difficulties are also not good candidates for this 

approach. In cases when this approach can be ap-

plied, outpatient followup by the primary care pro-

vider is of the essence, as is educating the family 

on the disease and the way to proceed in case of a 

recurrence.

CONCLUSIONS

The reduction in health care costs and the im-

provement of patient quality of life are objectives 

increasingly pursued by different health care fa-

cilities and their clinicians. A shorter length of stay, 

or even a short period of observation in the Emer-

gency Department without hospital admission, 

could help advance these two objectives.

After conducting this study, and as proposed by a 

few working groups,1 we consider that the ap-

proach to the treatment of intussusception pro-

posed at the beginning of this article is cost-effec-

tive and safe. Observation in the Emergency 

Department for a period of approximately 12 

hours after the reduction of intussusception by air 

enema has not been associated with a greater in-

cidence of complications compared to hospitaliza-

tion. This has been greatly facilitated by the imple-

mentation of protocols such as sedation of the 

patient during performance of air enema21-22  and 

the early reintroduction of oral feeding (fast-

track).23-25 However, we ought to underscore the 

importance of selecting patients correctly, provid-

ing adequate information and education to fami-

lies, and close monitoring at the outpatient level 

by the primary care physician.

Nevertheless, prospective randomised trials are re-

quired to provide more reliable evidence on this 

approach and recommend its widespread practice.
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