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Background
Idiopathic ileocolic intussusception is a common cause
of abdominal pain in young children with potential serious
clinical outcomes. The gold standard for making this diagnosis is
ultrasound (US) of the abdomen, and the most common next step is
barium or hydrostatic enema. There is a small and underreported
percentage of patients who are found to have intussusception on
abdominal US but have no evidence of intussusception when they
undergo enema. There is an additional small population of patients
who have an irreducible intussusception with enema, who then
proceed to the operating room (OR) for manual reduction and
are found to no longer have intussusception. These situations
are sometimes referred to as “spontaneous resolution” of
intussusception and have not be thoroughly investigated. Several
studies reviewing the clinical course of patients with ileocolic
intussusception report on this phenomenon of spontaneous
resolution and have identified spontaneous reduction rates of
0.3% to 14% [1-9]. However, these studies were retrospective
reviews looking at the general outcomes of patients of all ages
with all types of intussusception (ileocolic, ileoileal, and any
involvement of a pathologic lead point). No specifically describes
spontaneously resolved intussusceptions at the time of attempted
enema, except for one small case series of four patients.10 At this
time there are no studies aimed specifically at identifying the rate
of spontaneous resolution of idiopathic ileocolic intussusception
between the time of diagnosis and the time of attempted enema in
otherwise healthy children. This information is important to know
as it can inform management strategies; if there are patients whose
intussusception can spontaneously reduce, this is important
to identify in order to prevent those patients from receiving
unnecessary invasive interventions. The objectives of this study
were to identify the rate of spontaneous resolution of idiopathic
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ileocolic intussusception and identify features consistent among
patients with spontaneous resolution.

Methods

After obtaining institutional review board approval, we
performed a retrospective review of the records of all children with
ileocolic intussusception seen at Children’s Memorial Hospital/
Lurie Children’s Hospital from July 1, 2007 to June 30, 2015. We
included all patients 3months to 36months old who had an ICD
9 or 10 diagnosis code of “intussusception,” as well as all patients
who had an order in the electronic medical record for a contrast
or air enema (identified by the electronic order “XR enema”). We
also included all patients who were transferred to our facility
with a diagnosis of intussusception or suspected intussusception
using transfer diagnosis codes included the phrase “intuss.” We
excluded children with a past medical history of a condition
predisposing to intussusception (celiac disease, cystic fibrosis,
familial polyposis syndromes), those with history of abdominal
tumor or surgery, and patients who did not have intussusception
diagnosed by US, CT scan, or enema. Data collected included age,
gender, presence of symptoms (fever, abdominal pain, vomiting,
bloody stools), presence of physical exam findings (altered mental
status, abdominal tenderness, abdominal mass, knees to chest
position, hemoccult positive stool), method of diagnosis (US, CT,
or enema), and type of definitive management (enema, delayed
repeat enema, OR reduction, OR resection, or self-resolution).
The presenting symptoms and signs were compared between
patients whose intussusception spontaneously reduced and those
which required intervention with enema or surgery. We also
compared the duration of time from symptom onset to diagnosis
and ultimate outcome; symptom onset was determined using
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historical information documented in the medical record, and
diagnosis and outcome times were determined using time stamps
within the medical record.

Statistical Analysis

Demographic and clinical characteristics across outcome
groups were compared using Kruskal-Wallis tests for continuous
variables and chi-squared tests for categorical variables. Unknown
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responses for abdominal pain and vomiting were excluded from
comparisons for these variables. For variables with significant
omnibus tests, pairwise comparisons using Wilcoxon rank sum
tests and chi-square tests were assessed. To account for multiple
comparisons, Bonferroni-adjusted p-values (p<0.0167) were used
to determine statistical significance. The timings of spontaneous
resolution by location were compared using a two-sample test of
proportions.

Figure 1

The records of 636 children were identified and reviewed.
There were 317 patients who met our inclusion criteria and we
abstracted all clinical information from those records. 319 (50%)
children did not meet inclusion criteria (Figure 1). The most
common reason for exclusion was, absence of intussusception
on imaging. An equal percentage of patients were excluded from
the transferred and the directly seen groups (115/247=46% vs
204/389=52%).
Table 1 shows the main results of the chart review. Among
the 317 records reviewed, the rate of spontaneous resolution of
Table 1: Age, presenting symptoms, and outcomes for all patients.

idiopathic ileocolic intussusception was 11%. Other outcomes
were reduction by enema (69%), reduction in the OR (14%), and
resection in the OR (6%). Overall, patients with idiopathic ileocolic
intussusception were majority male (62%) and their mean age
was 15.3 months. The most common presenting symptoms were
abdominal pain (81%) and vomiting (72%). Interestingly, the
“classic triad” of abdominal pain, vomiting, and bloody stool was
only present in 17% of patients. The average time from symptom
onset to diagnosis was 21hours, and the average time from
diagnosis to ultimate outcome was 2.3hours.

All patients (N = 317)
Age (mo)

Males: 15.8,

15.3

Gender (% male)

N = 197 (62%)

Females: 14.4
Outcomes
SR

221 (69%)

Sxs to dx (min)

2173

OR

Dx to outcome (min)
Abd pain

Vomiting

002

35 (11%)

enema

61 (14%)
216

258 (81%)
228 (72%)
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Knees to chest

37 (12%)

Classic triad

54 (17%)

Altered mental status

52 (16%)

Bloody stool*

84 (26%)

*Bloody stool refers to either a report of blood stools in the history, or documentation of hemoccult positive stool in the ED. Only 272 of 317
patients had documentation of hemoccult status, therefore this row reflects a different denominator than the other signs and symptoms.
Table 2a: Comparison of age and presenting symptoms by general outcome.

Age (mo)

Gender (% male)
Sxs to dx (hr)

Dx to outcome (hr)

ALL (N = 317)

Spont res (N=35)

Any interv (N=282)

p

13

15

13

0.35

21

0.29

N = 197 (62%)

22 (63%)

21

175 (62%)

24.3

2.3

3.3

2.1

Abd pain

258 (81%)

32 (91%)

225 (80%)

Knees to chest

37 (12%)

6 (17%)

30 (11%)

Vomiting

228 (72%)

Altered mental status

25 (71%)

27 (9%)

Classic triad

6 (17%)

84 (26%)

0.26
0.25

203 (72%)

1 (3%)

53 (17%)

Bloody stool*

0.92

0.68
0.28

26 (9%)

0.077

76 (27%)

0.6

47 (17%)

8 (23%)

0.94

*Bloody stool refers to either a report of blood stools in the history, or documentation of hemoccult positive stool in the ED. Only 272 of 317 patients
had documentation of hemoccult status, therefore this row reflects a different denominator than the other signs and symptoms.
Table 2b: Comparison of age and presenting symptoms by specific outcomes.
ALL (N = 317)
Age (mo)

13

Spont res (N=35)
15.8

Enema (N= 221)
16.6

OR (N=61)

p

10

<0.0001

Gender (% male)

N = 197 (62%)

22 (63%)

137 (62%)

38 (62%)

Dx to outcome (hr)

2.3

3.3

1.5

5.8

<0.0001

55 (87%)

0.0116

Sxs to dx (hr)

21

24.3

21

Abd pain

257 (81%)

32 (91%)

187 (85%)

Knees to chest

37 (12%)

6 (17%)

26 (12%)

Vomiting

Altered mental status
Classic triad

Bloody stool*

228 (72%)
27 (9%)

53 (17%)
84 (26%)

25 (71%)
1 (3%)

6 (17%)
8 (23%)

148 (67%)

21

38 (62%)
4 (7%)

15 (7%)

11 (18%)

46 (21%)

30 (49%)

28 (13%)

19 (31%)

0.99
0.43

0.0002
0.26

0.016

0.0028

<0.0001

*Bloody stool refers to either a report of blood stools in the history, or documentation of hemoccult positive stool in the ED. Only 272 of 317 patients
had documentation of hemoccult status, therefore this row reflects a different denominator than the other signs and symptoms.

Table 2a compares the demographic and clinical characteristics
for the patients who had spontaneous resolution of their
intussusception to those who required intervention of any kind.
Table 2b breaks down the “any intervention” group into the two
separate outcomes: enema and operative intervention. There were
no statistically significant differences in age, gender, presenting
symptoms, time from symptom onset to image diagnosis, and
time from image diagnosis to ultimate outcome between the
group that spontaneously resolved and the group that required
any intervention. However, when we broke the intervention group
down into its two components (enema and OR), we found some
statistically significant differences. The patients who required OR
intervention was younger, less commonly had abdominal pain, and
more commonly had vomiting, bloody stools and altered mental
003

status than the patients who spontaneously resolved and those
whose intussusception was successfully treated by enema. They
also had a longer time interval between receiving their diagnosis
of intussusception and achieving their ultimate outcome.

Table 3 shows the timing of spontaneous resolution relative
to symptom onset, image diagnosis, and intervention. Most
(57%) of spontaneous resolutions were discovered at the time of
enema, after an image diagnosis had been made. The next most
common time for discovery of resolution was upon obtaining a
second, confirmatory, imaging study. We found a similar overall
spontaneous resolution rate (10% vs 13%) between patients who
presented directly to our facility compared to those who were
transferred from other hospitals. However, the breakdown of the
timing of the spontaneous resolution is quite different between
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these groups. In the patients who were transferred from outside
facilities, most of the spontaneous resolutions (10/17, 59%) were
discovered between the initial diagnostic imaging (at the referring
hospital) and the confirmatory imaging at our hospital. The other
41% were discovered between diagnostic imaging and attempted

enema. This is in contrast to the patients that were directly seen at
our facility; only 11% of spontaneous resolutions were discovered
between imaging studies, another 78% discovered at the time of
enema, and the last 11% discovered in the OR after unsuccessful
enema.

Table 3: Timing of spontaneous reduction of idiopathic ileocolic intussusception.
ALL N = 35
SR between imaging studies

12 (34%)

SR between first enema and DRE

1 (3%)

SR between image and enema

SR between failed enema and OR

Discussion

Transferred N = 17

p

2 (11%)

10 (59%)

0.003

1 (6%)

0

0.32

20 (57%)

13 (72%)

2 (6%)

2 (11%)

In reviewing all patients diagnosed with idiopathic ileocolic
intussusception over a 7-year period, we found a spontaneous
resolution rate of 11%. There were no significant differences
between the group that spontaneously resolved and the group
that required either enema or OR intervention. To our knowledge,
this is the first study to examine this outcome of intussusception.
We believe that this rate is higher than what may have previously
been assumed and has clinical significance in that it may impact the
management of otherwise well children with an image diagnosis
of intussusception. For example, patients with image-diagnosed
intussusception who subsequently have resolution of symptoms
might need to be re-imaged or observed prior to further invasive
intervention. Additionally, patients who have seem to have all
of the classic symptoms of intussusception but have negative
imaging and no other positive findings may be considered to have
had a self-resolved intussusception and be managed accordingly.

A spontaneous resolution rate of 11% is within the range of
what may have been expected based on the existing literature about
idiopathic ileocolic intussusception. No study has ever looked
specifically at the rate of spontaneous resolution of idiopathic
ileocolic intussusception in otherwise healthy individuals. Several
retrospective reviews of patients undergoing enema after image
diagnosis of intussusception have found spontaneous resolution
rates of 0.8% - 10.9% [1-3, 6, 8-9]. However, these studies differ
from ours in that they only looked at children undergoing enema
and did not include any children undergoing repeat, confirmatory
imaging. Additionally, several of these studies included patients
with ileoileal intussusceptions, as well as those with pathologic
lead points. Hryhorczuk et al. [7] found a 4.5% spontaneous
resolution rate amongst children undergoing repeat US after
initial US diagnosis of intussusception. This study did not include
data about the management and outcomes for the diagnosed
patients, and therefore does not comment on a spontaneous
reduction rate between imaging and attempted enema reduction.
Two studies, Ein et al. & Eklof et al. [4,5] reported on rates of
spontaneous reduction between failed enema and surgical
intervention, and found rates of 10% and 14%, respectively. These
two studies included all types of intussusception (ileoileal and
those with pathologic lead points) and did not include patients
004

Direct pts N =18

7 (41%)
0

0.06
0.16

who spontaneously reduced between imaging studies or between
imaging and attempted enema.

Our study found an overall enema success rate of 70%
and an operative intervention rate of 19%. These figures are
similar to previous studies specifically examining outcomes of
intussusception, which have reported enema success rates of 40
- 85% and operative intervention rates of 6 to 42% [1-6, 9, 10-14].

There were no significant differences seen in age, presenting
symptoms, or duration of symptoms between the group that selfresolved compared to the group that required enema or operative
intervention. One reason for the lack of difference between
groups may be that the size of the spontaneous resolution
group was relatively small (N= 35). Data collected over a longer
period of time, or between multiple sites, could add to the
population and potentially reveal some meaningful differences
between the groups. Interestingly, there were some statistically
significant differences between the group who required operative
intervention compared to the groups that either self-resolved or
required enema. The patients who ultimately required surgery
were younger, less commonly had abdominal pain, and more
commonly had vomiting, bloody stools and altered mental status.
They also had a longer duration of time from diagnosis to outcome.
These differences seem logical; a patient who is younger might
have more difficulty localizing symptoms, making it harder or
take longer to ultimately make a diagnosis. They may present with
the less typical or more severe symptoms, such as altered mental
status and bloody stools. The longer time frame from diagnosis to
outcome for patients requiring surgery is inevitable, as all patients
with image-diagnosed intussusception undergo air or contrast
enema as an initial treatment strategy, and only go to the OR if the
enema is unsuccessful.
It is not entirely clear why the timing of self-resolution was
different between patients who were transferred to our facility
compared to those who presented directly to our Emergency
Department (ED). Transferred patients were more commonly
found to have resolution of their intussusception between an
initial imaging study and a repeat imaging study. This could
be because our hospital does not routinely read transferring
hospitals’ US images, and therefore these patients undergo repeat
US imaging to confirm their diagnosis. Another explanation is
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that patients who are transferred may have a change in their
symptoms, such that they have improvement in their pain or other
symptoms, and therefore a repeat image is performed to assess for
the persistence of the intestinal abnormality. Without the actual
US images to review, and without clear documentation of changes
in transferred patients’ physical exam findings and symptoms
both before and after their transfer, it will be impossible to know
the exact reason for this difference in timing of resolution.

Regarding the presenting symptoms of intussusception, it has
long been taught that a classic triad of abdominal pain, bloody
stool, and vomiting are representative of ileocolic intussusception.
However, our study shows that this “classic triad” is present in
only 17% of cases. Individually, the most common presenting
symptoms of intussusception were abdominal pain (81%) and
vomiting (72%). Additionally, we discovered that 48 (15%) of
patients presented with abdominal pain as an isolated complaint,
and 22 (7%) with vomiting as an isolated complaint. Klein et al. [15]
previously attempted to create a decision rule to identify patients
at low risk for intussusception, thereby avoiding unnecessary
enemas or other diagnostic tests, but unfortunately failed to
find anything reliable as a decision rule. Our findings confirm
this challenging aspect of idiopathic ileocolic intussusception.
Emergency practitioners may take this information to mean that
they should consider a diagnosis of intussusception even if the
“classic triad” is not present and a sufficiently vague symptom
such as abdominal pain or vomiting is the only complaint.

Limitations

Our study had several limitations. As a retrospective review,
we relied on the documented history and physical for patient
information, and we relied on time stamps for the documentation
of timing of tests and results. We also had to rely on transport
documentation for the results of imaging studies that were
performed at referring facilities. Our hospital does not routinely
re-read US images performed at referring hospitals, so the results
of USs obtained at outside hospitals were determined based on
the radiologist read at the performing hospital.

Our study did not examine recurrence rates. Previous
studies have reported recurrence rates (overall, for all types of
intussusception) of 6 to 20%. [1,6,11-12,14,16-17] This topic
was out of the scope of the current study, but would be useful
information to study in the future, as the rate of recurrence may
differ amongst patients who had enema or operative intervention
compared to those patients whose intussusception self-resolved.

Conclusions

We found a spontaneous resolution rate of 11% for idiopathic
ileocolic intussusception in otherwise healthy children. Just as
there are no specific criteria to identify patients at low risk of
having intussusception, there are no clear criteria as to which
patients with intussusception will likely self-resolve compared to
those who will require enema or operative intervention.
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We believe that this resolution rate of 11% is sufficiently
high that it should be taken into consideration when approaching
patients in the pediatric ED with suspected or image-confirmed
diagnosis of intussusception.
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