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Is Hospital Admission Unnecessary After Successful Reduction
in Paediatric Patients with Intussusception?
YJ LIM, KH KIM
Abstract

Purpose: This study aimed to describe demographic characteristics of hospitalised children with
successful reduction of intussusception and their early outcomes, and assess the frequency of hospitallevel interventions, to determine the necessity of hospitalisation through hospital-level intervention
assessment. Methods: We conducted a retrospective review of children aged 0-18 years with ileocolic
intussusception, who presented to emergency department between March 2010 and December 2017.
Results: Sixty-three patients with successful reduction were included. Median patient age was 23
(7-75) months. Signs and symptoms of intussusception were currant jelly stool in 19 cases (30.2%), a
palpable mass lesion in 15 (23.8%). Median length of stay was 2 (1-8) days. Intussusception recurrence
during hospital admission occurred in 9 patients (14.3%). Of the 63, 25 (39.7%) received at least one
intervention. Conclusions: Approximately 25% of patients underwent hospital-level radiologic studies
to diagnose the possibility of recurrence during inpatient observation. Hospitalisation post-successful
reduction may be helpful for early recurrence detection and prevention of post-reduction complications.
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Introduction
Paediatric ileocolic intussusception is a potentially
serious condition where a portion of the intestine slides
into an adjacent intestinal segment. 1,2 The potential
complications include intestinal necrosis and perforation
if the condition is not treated expeditiously.3,4 Pneumatic
or hydrostatic enema reduction has become the
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treatment standard in patients with noncomplicated
intussusception. However, recurrence can occur after
successful reduction in infants and children. The
recurrence rate of intussusception has been reported
to range from 7% to 13%;4-8 therefore, admission to an
inpatient unit for 24-48 hours after enema reduction is
considered routine in most paediatric hospitals. 5,9-11
However, many recent studies have reported low rates
of early recurrence and adverse events in patients
discharged after short-term observation in the
emergency department (ED) following successful
reduction of intussusception. 2,7,12,13 Thus, there is
currently a debate on whether inpatient treatment is
necessary after successful reduction of intussusception.
The purposes of the present study were to describe the
demographic characteristics of hospitalised children with
successful reduction of intussusception and their early
outcomes, and to assess the frequency of hospital-level
interventions during inpatient observation. We aimed to
determine the necessity of hospitalisation through the
assessment of hospital-level interventions.
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Methods
This study was approved by the Research Ethics Board
of the Inje university Haeundae Paik hospital. We
conducted a retrospective review of children aged 0-18
years with ileocolic intussusception, who presented to the
ED of a single centre between March 2010 and December
2017. Patients with incomplete medical records, those who
did not undergo reduction (although the condition was
diagnosed in another hospital), and those who had
unsuccessful pneumatic reduction were excluded.
The medical charts were reviewed using a standardised
data collection form that collected information on patient
demographics, presenting signs and symptoms,
radiographic studies performed and their findings,
recurrence while in hospital, length of stay, and any
complications or secondary interventions, such as repeat
imaging, recurrence management, and administration of
pain medications or antipyretics. The duration of symptoms
was calculated from the beginning of abdominal pain or
vomiting to the time of enema reduction. The time to
diagnosis of re-intussusception was defined as the time
from the completion of enema (time noted in the radiology
report) to recheck ultrasound (time noted in the radiology
report). Pneumatic reduction was attempted after ultrasound
confirmation of ileocolic intussusception. All patients
underwent a fluoroscopic-guided pneumatic reduction. A
catheter was inserted into the rectum and air insufflation
proceeded. The insufflation pressure was to be no more
than 120 mmHg. The procedure was considered to be
successful when the intraluminal filling defect disappeared
and air filled into the distal ileum after pneumatic
reduction. When the intussusception was not reduced, the
procedure was repeated up to three times. The length of
stay was defined as the period from the day when the patient
was admitted to the hospital to the day when the patient
was discharged (as mentioned on the reviewed chart).
Hospital-level intervention was defined as in-hospital
treatment, such as diagnostic imaging for possible
recurrence, management of recurrence, and administration
of intravenous medication.
Categorical data are reported as numbers and
percentages, while continuous data are reported as means
and standard deviations or medians and interquartile ranges
(IQRs). Categorical variables were compared using the chisquare test, while continuous variables were compared
using the Mann-Whitney test. All statistical analyses were
performed using SPSS version 23 (IBM Corp., Armonk,

NY, USA). All p-values were two-tailed, and a p-value
<0.05 was considered statistically significant.

Results
A total of 84 patients were diagnosed with
intussusception at our institution during the study period.
Of these, 21 were excluded because of reduction failure,
history of intussusception, or immediate surgery after
diagnosis. Thus, 63 patients with successful reduction were
included (Figure 1). The median patient age was 23 months
(IQR, 7-75 months), and 61.9% of the patients were
male (n=39) (Table 1). The signs and symptoms of
intussusception were presence of currant jelly stool in 19
cases (30.2%), a palpable mass lesion in 15 cases (23.8%),
and gastrointestinal issues, such as vomiting, diarrhoea, and
anorexia, in 34 cases (54.0%). A high white blood cell

Table 1

Patient characteristics

Variable
Male gender
Age (median(IQR), mo)

n=63
39 (61.9%)
23 (7-75)

Rota vaccination

38 (60.3%)

Recent fever/URI

19 (30.2%)

Symptom durations >24 hours

12 (19.0%)

Current Jelly stool

17 (27.0%)

Abdominal pain/irritability

62 (98.4%)

GI symptoms (vomiting, diarrhoea)

34 (54%)

Abdominal mass

15 (23.8%)

Leukocytosis (WBC >10,000)

37 (58.7%)

Increased C-reactive protein

32 (50.8%)

Length of stay (median(IQR), day)
Recurrence
Time to diagnosis of re-intussusception
during admission (median(IQR), hour)

2 (1-8)
9 (14.3%)
31 (8-47)

Time to recurrence after reduction <24 hours

3 (4.8%)

24 hours < time to recurrence after reduction
<48 hours

6 (9.5%)

Operation (+)

3 (4.8%)

Intervention during admission

25 (39.7%)

IQR, interquartile range; URI, upper respiratory infection; GI,
gastrointestinal; WBC, whole blood count
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count and C-reactive protein level were identified in
>50% of the patients. The median length of stay was 2
days (IQR, 1-8 days). Intussusception recurrence during
hospital admission was noted in 9 patients (14.3%). The
median time to the diagnosis of re-intussusception
during admission was 31 h (IQR, 8-47 hours), and in 3
patients (4.8%), recurrence was diagnosed within 24
hours. Three patients received surgical management
because of failed air reduction (Table 1). There was no
statistically significant difference in variables between

Figure 1

Flowchart for the selection of patient.

the patients who had recurrence during hospitalisation
and those who did not.
Of the 63 patients, 25 (39.7%) received at least one
intervention during admission (Figure 1). Sixteen patients
(25.4%) had abdominal pain or irritability, and radiological
studies were performed to diagnose the recurrence (Table
2). On comparing patients who received interventions and
those who did not, it was found that most variables did not
significantly differ, except for recurrence and length of
stay (p<0.001 and p=0.007, respectively) (Table 3).
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Discussion
The results of our study showed that approximately 25%
of patients underwent hospital-level radiologic studies to
diagnose the possibility of recurrence during inpatient
observation; more than half of those who underwent
imaging studies were diagnosed with recurrence. The
traditional approach after successful reduction of
intussusception includes admission for observation to
ensure tolerance of enteral diet advancement and to
monitor early recurrence of intussusception. The
recurrence rate within the first 48 hours ranges from 0%
to 7.1%. 14-17 Thus, in many institutions, patients are
commonly placed under observation in the hospital for ≥2

Table 2

Type and number of interventions during admission

Type of intervention

Number of interventions

Radiologic imaging due to abdominal pain

16 (25.4%)

Antipyretic drug medication

9 (14.3%)

Recurrence and need for reduction

9 (14.3%)

Intravenous pain medication

8 (12.7%)

Hydration

2 (3.3%)

Table 3

Comparison of intervention with no intervention

Variable

Intervention No intervention P-value
(n=25)
(n=38)

Male gender
Age (mean±SD, mo)

15

25

0.801

22.9±11.7

26.4±14.7

0.315

Symptom durations
>24 hours

5

7

0.876

Rota vaccination (+)

16

22

0.628

Recent fever/URI (+)

11

8

0.052

Current Jelly stool (+)

8

11

0.796

GI symptoms (+)

15

19

0.436

Abdominal mass (+)

6

9

0.977

Leukocytosis
(WBC >10,000)

15

22

0.865

Increased C-reactive
protein (+)

15

17

0.190

Recurrence

9

0

<0.001

2.9±1.9

1.7±0.6

0.007

LOS (mean±SD, d)

SD, standard deviation; URI, upper respiratory infection; GI,
gastrointestinal; WBC, whole blood count; LOS, length of stay

days. However, there has been an increasing trend of
discharge from the ED after successful reduction of
intussusception in recent years. Kwon et al reported the
effects of a practice guideline of post-reduction
management in children with intussusception in the ED.18
They observed the children in the ED after successful
reduction, fed them 2 hours after reduction, and discharged
them 2 hours after successful feeding according to their
practice guideline. They suggested that the length of stay
after successful reduction of intussusception could be
reduced with the guideline, and there was no difference in
the early recurrence rate. Mallicote et al reported similar
results.2 They retrospectively reviewed paediatric patients
with ileocolic intussusception, who were managed with
either 24-hour inpatient or 4-hour ED observation. They
suggested that discharging patients following
uncomplicated radiological reduction of ileocolic
intussusception according to strict clinical criteria after a
4-hour ED observation period did not increase the
occurrence of adverse outcomes or recurrence when
compared with a 24-hour inpatient observation period. In
the present study, we noted a recurrence rate of 14.3%
within the first 48 h and a median time to the diagnosis of
recurrence after the initial reduction of 31 hours (IQR, 847 hours) during the inpatient observation. In addition, the
recurrence rate was higher after 24 hours (9.5%) than
within the first 24 hours (4.8%).
Although early recurrence rates have been reported to
be low in the literatures, non-operative treatment is not
successful in all cases of recurrence. Whitehouse et al
suggested that it is safe to discharge patients selectively
from the ED after successful enema reduction.13 However,
one (25%) of four patients with recurrence received
surgical treatment 36 h after reduction. In a study by Chien
et al, one of two patients with recurrence 5 hours after
successful enema reduction received surgical treatment.17
In our study, three (33%) of nine patients with recurrence
during in-hospital observation received surgical treatment.
Even though the recurrence rate is low, surgical treatment
is often necessary for recurrence after successful
reduction.
The risk factors for recurrence after successful
reduction of intussusception have been reported in several
studies, but different factors have been reported across
studies. Vo et al reported that persistent fever with a
temperature >38oC and female sex were independently
associated with early recurrence.19 Guo et al reported that
age (>1 year), symptom duration (≤12 hours), absence of
vomiting, mass location (right abdomen), and pathological
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lead points were significantly predictive of recurrent
intussusception.20 Lessenich et al found that proximal
intussusception was associated with a five-fold increase
in the odds of recurrence. 21 In a comparative analysis
between recurrence and no recurrence of intussusception,
Kim et al reported that age ≥2 years was a risk factor for
early recurrent intussusception, and the median time for
recurrence was 25 hours.22 On the other hand, Yang et al
and Champox et al reported that no factors were associated
with recurrent intussusception.23,24 We also did not identify
any factors associated with recurrence.
However, many studies, except that by Lessenich et al,21
were mainly focused on factors such as recurrence rates,
risk factors for recurrence, length of stay, adverse effects
due to early discharge, and so on after successful reduction.
Thus, they did not provide details about hospital-level care,
such as the frequency of diagnostic imaging for possible
recurrence, management of recurrence or complications
associated with the initial reduction, and administration of
intravenous medication. Lessenich et al suggested that the
frequency of hospital-level interventions is an important
factor in the final success decision after successful
reduction. 21 These authors believed that hospital-level
interventions could be estimated by subsequent ED visits
among patients discharged after reduction for reasons other
than recurrence. Supporting the concept of hospital-level
intervention, Somekh et al suggested that a febrile episode
after manipulation of the intussuscepted bowel is often
noted because of bacteraemia or the release of endotoxins
or cytokines.11 Their study showed that five patients had a
rectal temperature of ≥38 0 C within 24 hours after
complete reduction. Vo et al reported that fever was
independently associated with early recurrence.19 In our
study, fever was noted in nine patients (14.3%), and it was
treated with antipyretics during inpatient observation. In a
study by Lochhead et al, 102 children underwent air enema
reduction with subsequent observation in the ED for at least
6 hours, and of those who were discharged home, the revisit
rate was 21%, with episodes of recurrent abdominal pain/
vomiting; most of them (69%) presented within the first
week. 25 Abdominal pain after successful reduction is
associated with the recurrence of intussusception. In such
a situation, radiological examination is necessary for the
rapid diagnosis of recurrence in both inpatient observation
and ED observation. Al-Jazaeri et al reported that although
a recurrence rate of <10% was identified among 74
patients with uneventful admission after successful
reduction, 20 patients (27%) showed pain recurrence
during admission, and repeat ultrasound examinations were
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performed in 24 patients (32%).12 Similar to this previous
study, our study noted that 16 patients (25.4%) underwent
radiological examinations, such as simple abdominal
X-ray or ultrasound, because of abdominal pain or
irritability. Lessenich et al reported that 86 (18.5%) of
435 patients required at least one hospital-level
intervention during admission.21 Our study identified that
at least one hospital intervention was performed in 39.8%
of the patients, which is higher than the rate reported in
other studies. Even though we excluded an administration
of intravenous medication, which may be a potential
provider bias, approximately 25% of the patients underwent
hospital-based radiological studies to diagnose the
possibility of recurrence due to abdominal pain or
irritability. However, unlike the study by Lessenich et al,
we could not identify the factors associated with hospitallevel interventions.
The present study has several limitations. First, the data
were retrospectively collected by medical chart review;
thus, our study lacked randomisation and standardisation.
Our study only analysed patients who received inpatient
observation after successful reduction of intussusception.
Therefore, we could not directly compare the treatment
outcome of patients with ED observation. The hospitallevel interventions were decided by multiple physicians,
including residents, fellows, and professors, and it was not
known whether the intervention decision was appropriate.
This may have resulted in the high rate of hospital-level
interventions. For accurate analysis, a protocol should be
developed and ED observation should be analysed.
Second, this study included a small number of patients,
and the study was performed at a single centre. We could
not find the factors associated with hospital-level
interventions. To identify the associated factors in this
study, a large-scale, multicentre study is required.
In conclusion, we found that approximately 25% of the
patients underwent hospital-level radiologic studies to
diagnose the possibility of recurrence during inpatient
observation, and more than half of the patients who had
undergone the imaging studies were diagnosed with the
recurrence. Hospital-level intervention may quickly
diagnose the recurrence and help prevent complications
caused by recurrence. Although patients may be
successfully discharged after the ED observation as
reported in several publications, some interventions may
be performed after discharge. Therefore, hospitalisation
after successful reduction may be helpful for early detection
of recurrence and prevention of the post-reduction
complication.

216

Declaration of Interests
There are no conflicts of interest to declare.

Funding
This work was supported by the 2018 Inje University
research grant.

References
1.

Columbani PM, Scholz S. Intussusception. In: Coran AG,
Caldamone A, Adzick NS, Krummel TM, Laberge JM,
Shamberger R. editors. Pediatric Surgery 7 edition. Atlanta(GA):
Elsevier Inc 2013:1093-110.
2. Mallicote MU, Isani MA, Roberts AS, et al. Hospital admission
unnecessary for successful uncomplicated radiographic reduction
of pediatric intussusception. Am J Surg 2017;214:1203-7.
3. Bruce J, Huh YS, Cooney DR, Karp MP, Allen JE, TC Jewett Jr.
Intussusception: evolution of current management. J Pediatr
Gastroenterol Nutr 1987;6:663-74.
4. Kaiser AD, Applegate KE, Ladd AP. Current success in the
treatment of intussusception in children. Surgery 2007;142:46975.
5. Bajaj L, Roback MG. Postreduction management of intussusception
in a children's hospital emergency department. Pediatrics 2003;
112:1302-7.
6. Le Masne A, Lortat-Jacob S, Sayegh N, Sannier N, Brunelle F,
Cheron G. Intussusception in infants and children: feasibility of
ambulatory management. Eur J Pediatr 1999;158:707-10.
7. Herwig K, Brenkert T, Losek JD. Enema-reduced intussusception
management. Is hospitalization necessary? Pediatr Emerg Care
2009;25:74-7.
8. Stein M, Alton DJ, Daneman A. Pneumatic reduction of
intussusception: 5-year experience. Radiology 1992;183:681-4.
9. Eklof OA, Johanson L, Lohr G. Childhood intussusception:
hydrostatic reducibility and incidence of leading points in
different age groups. Pediatr Radiol 1980;10:83-6.
10. Maoate K, Beasley SW. Perforation during gas reduction of
intussusception. Pediatr Surg Int 1998;14:168-70.

Admission Post-intussusception Reduction

11. Somekh E, Serour F, Goncalves D, Gorenstein A. Air Enema for
Reduction of Intussusception in Children: Risk of Bacteremia.
Radiology 1996;200:217-8.
12. Al-Jazaeri A, Yazbeck S, Filiatrault D, Beaudin M, Emran M, Butter
A. Utility of hospital admission after successful enema reduction
of ileocolic intussusception. J Pediatr Surg 2006;41:1010-3.
13. Whitehouse JS, Gourlay DM, Winthrop AL, Cassidy LD, Arca
MJ. Is it safe to discharge intussusception patients after successful
hydrostatic reduction? J Pediatr Surg 2010;45:1182-6.
14. Gilmore AW, Reed M, Tenenbein M. Management of childhood
intussusception after reduction by enema. Am J Emerg Med
2011;29:1136-40.
15. Daneman A, Alton DJ, Lobo E, Gravett J, Kim P, Ein SH. Patterns
of recurrence of intussusception in children: a 17-year review.
Pediatr Radiol 1998;28:913-9.
16. Lin SL, Kong MS, Houng DS. Decreasing early recurrence rate
of acute intussusception by the use of dexamethasone. Eur J
Pediatr 2000;159:551-2.
17. Chien M, Willyerd FA, Mandeville K, Hostetler MA, Bulloch B.
Management of the child after enema-reduced intussusception:
hospital or home? J Emerg Med 2013;44:53-7.
18. Kwon H, Lee JH, Jeong JH, et al. A Practice Guideline for
Postreduction Management of Intussusception of Children in the
Emergency Department. Pediatr Emerg Care 2019;35:533-8.
19. Vo A, Levin TL, Taragin B, Khine H. Management of
Intussusception in the Pediatric Emergency Department: Risk
Factors for Recurrence. Pediatr Emerg Care 2020;36:e185-8.
20. Guo WL, Hu ZC, Tan YL, Sheng M, Wang J. Risk factors for
recurrent intussusception in children; a retrospective cohort study.
BMJ Open 2017;7:e018604.
21. Lessenich EM, Kimia AA, Mandeville K, et al. The Frequency of
Postreduction Interventions After Successful Enema Reduction
of Intussusception. Acad Emerg Med 2015;22:1042-7.
22. Kim JH, Lee JS, Ryu JM, Lim KS, Kim WY. Risk factors for
recurrent intussusception after fluoroscopy-guided air enema.
Pediatr Emerg Care 2018;34:484-7.
23. Yang CM, Hsu HY, Tsao PN, Chang MH, Lin FY. Recurrence of
intussusception in childhood. Acta Paediatr Taiwan 2001;42:15861.
24. Champoux AN, Del Beccaro MA, Nazar-Stewart V. Recurrent
intussusception. Risks and features. Arch Pediatr Adolesc Med
1994;148:474-8.
25. Lochhead A, Jamjoom R, Ratnapalan S. Intussusception in
children presenting to the emergency department. Clin Pediatr
2013;52:1029-33.

