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SUMMARY
Introduction/Objective Recurrent colic abdominal pain (RCAP) is a common complaint in children. 
Children with this complaint are often referred to abdominal ultrasound (US). Examining the children 
with RCAP by US in our outpatient clinic we occasionally noticed transient enteroenteric intussusceptions 
(TEIs) with spontaneous resolution.
The objectives of our prospective observational study were to determine the prevalence and evaluate 
the significance of TEIs in children with RCAP. 
Methods From January 2016 to December 2017 we examined 358 children with RCAP by US. Age range 
was 1–17 years (mean age 7.7 years). TEIs were detected and the prevalence determined. The sensation 
of pain at the time of the US examination was noted.
Results We detected TEI in 41 children; the prevalence was 11.5%. Abdominal pain at the time of the 
presence of TEI was reported in 17.1% of these children. In the group of children without TEI detected, 
pain at the time of the examination was reported in only 6%. A statistically significant relationship was 
found between the presence of TEI and the pain at the time of the examination (p = 0.046). No child had 
other significant abdominal pathology.
Conclusion TEIs happen more commonly in children than previously thought. A rather high prevalence 
of TEIs in our study group of children with RCAP and the fact that higher percentage of children with 
detected TEI experienced pain at the time of the examination, are suggestive that TEIs may be one of 
the causes for the RCAP in children. 
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INTRODUCTION

Recurrent colic abdominal pain (RCAP) is a 
common complaint in children. The differ-
ential diagnosis of RCAP is fairly extensive; 
however, most children do not have a serious 
or even identifiable underlying illness caus-
ing the pain [1]. In general, abdominal pain 
is the most common type of pain in younger 
children and the second most common type in 
older children and adolescents [2]. In a study, 
which included around 15,000 children, 20% 
of the children reported at least two episodes 
of abdominal pain in a three-month period 
[3]. Children with abdominal pain are often 
referred to abdominal ultrasound (US) ex-
amination. Improvements in resolution and 
the quality of US images now allow detection 
of small pathologic changes in the abdomen, 
including bowel intussusceptions. Most often 
diagnosed and reported intussusceptions were 
ileocolic ones; enteroenteric intussusceptions 
were reported much less frequently [4, 5].

Examining children with RCAP by US in 
our outpatient clinic over a period of several 
years, we occasionally detected enteroenteric 
intussusceptions, which were transient and 
usually spontaneously resolved during the time 

of the examination. When an intussusception 
was present, some children experienced pain. 
We wondered how common TEIs are, as well 
as how significant they are in the context of 
managing children with RCAP. Therefore, we 
decided to conduct a study with the objective 
to determine the prevalence and evaluate the 
significance of TEI in children with RCAP. 

METHODS

All procedures performed were in accordance 
with the ethical standards of the institutional 
and national research committee and with the 
1964 Helsinki declaration and its later amend-
ments.

Patients

From January 2016 to December 2017, we 
examined 358 children referred to our out-
patient clinic for abdominal US with the only 
complaint of RCAP. The pain, as reported by 
children and parents, was spastic, short lasting, 
occurring in repeated episodes, and located in 
the periumbilical region. There was no history 
of vomiting, rectal bleeding or other warning 
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signs of underlying illness. On physical examination there 
were no pathologic findings. Basic laboratory studies were 
normal. Baseline characteristics of the study population 
are listed in Table 1.

Ultrasound

US examinations were performed on a DC-8 scanner 
(Mindray Medical International Limited, Shenzhen, 
China), using a 7–3 MHz convex-array transducer and a 
12–4 MHz linear-array transducer. All examinations were 
performed by an experienced pediatric radiologist well-
skilled in the use of US.

During the examination, the entire abdomen was thor-
oughly scanned with both transducers and evaluated for 
the presence of any pathology. Special attention was paid 
to the potential signs of small bowel intussusception. The 
duration of examinations ranged 15–20 minutes.

To determine that a small bowel intussusception was 
transient in its nature, we used the criteria for transient 
small bowel intussusception described by Kim et al. [6]. 
These criteria are as follows: 1) small outer diameter (less 
than 2.5 cm); 2) short (less than 3 cm) segmental intus-
susception; 3) peristaltic wall motion, and 4) absence of 
a specific lead point. A typical US appearance of a TEI is 
shown in Figure 1. Rarely, when we were not certain of the 
diagnosis of a TEI, because of an unusual location or due 
to a less typical appearance, a follow-up US was performed 
after 30–60 minutes. Beside US, no other diagnostic imag-
ing studies were needed for this group of children. 

At the start of each US examination, the child was asked 
about the presence of pain at that time. For younger chil-
dren, the parents were asked to evaluate whether the child 
was in pain.

Statistical analysis

Descriptive statistics were obtained to describe character-
istics of the study group. χ2 test was used to evaluate the 

relationship between the presence of TEI and the pain at 
the time of the US examination. Significance was set at  
p < 0.05. Statistical analysis was performed with IBM SPSS 
Statistics, Version 22.0 (IBM Corp., Armonk, NY, USA).

RESULTS

We examined 358 children with RCAP referred to our out-
patient clinic for abdominal US. Girls represented 54.7% 
of the study group and boys made up 45.3%. The mean 
age of the children was 7.7 years. TEIs were detected in 
41 of the 358 children, so the prevalence was 11.5%. Most 
of the TEIs were detected in children aged between 3–6 
years (58.5 %). The distribution of TEIs by age is presented 
in Figure 2. Intussusceptions were more frequently found 
in boys: boy to girl ratio was 2.73:1. The mean age of the 
children with TEI was 5.8 years (age range: 1–17 years). 
Eight children had multiple TEIs (19.5%); in one boy there 
were four concurrent TEIs. Nearly all TEIs were located 
in the mid-abdomen or in the left hemiabdomen; only 
four TEIs were located in the right lower quadrant of the 
abdomen (7.7%). The results are summarized in Table 2.

Some of the children (17.1%) reported abdominal pain 
at the time of the presence of TEI and the majority did not. 
In the group of children that did not have a TEI detected 
at the time of the US examination, the pain at the time of 

Table 2. Results

Parameter Total
n (%)

Boys
n (%)

Girls
n (%)

No. of patients 358 (100) 162 (45.3) 196 (54.7)

No. of children with TEI 
(prevalence) boy:girl ratio

41 (11.5) 30 (18.5) 11 (5.6)
2.73:1

Age with TEI (range; mean) [years] 1–17; 5.8 1–17; 6.1 1–12; 4.7
Children with TEIs by age (years)
< 3 5 (12.2) 4 1
3–6 24 (58.5) 15 9
7–12 11 (26.8) 10 1
> 13 1 (2.4) 1 0

TEI – transient enteroenteric intussusception

Table 1. Baseline characteristics of the study population

Number of patients 358
Sex 162 boys 196 girls
Age range [years] 1–17 1–17 1–17
Mean age [years] 7.7 7.4 8.1

Figure 1. Ultrasound image of a transient enteroenteric intussuscep-
tion (TEI) in the transversal (a) and the longitudinal (b) plane; the image 
shows a typical appearance of a TEI: small outer diameter – less than 2.5 
cm (in the image of the transversal plane), short bowel segment – less 
than 3 cm (in the image of the longitudinal plane), and no lead point

Figure 2. Distribution of transient enteroenteric intussusceptions (TEIs) 
by age; the chart of distribution of TEIs by age shows that TEIs are 
the most common in children aged 3–6 years; this group of children 
represented 58.5% of the diagnosed cases; TEIs were rarely found in 
children aged < 3 years and aged 7–12, and very rarely in children > 
13 years (only one child in our study)

Plut D. and Zupančič Ž.
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the examination was reported in only 6%. A statistically 
significant interaction was found between the presence of 
TEI and the pain at the time of the examination (χ2 (1) = 
3.98, p = 0.046).

A lead point was not present in any of the TEIs. There 
was no evidence of other significant abdominal pathology 
in any of the children. None of the children returned for 
a follow-up US examination or for any other additional 
diagnostic imaging study. 

DISCUSSION

The objectives of our prospective study were to determine 
the prevalence of TEIs in the group of children with RCAP 
referred to our outpatient clinic for abdominal US and to 
evaluate the significance of TEIs. The group consisted of 
358 children. The prevalence of TEIs was 11.5%. 

The prevalence of TEIs in our study is considerably 
higher than the prevalence previously reported in the 
literature, in which we found only two studies reporting 
the prevalence of TEIs in children. In the study by Doi 
et al. [7], the authors examined 550 children with acute 
abdominal symptomatology. TEIs were found in 21 cases 
and the prevalence was 3.8%. The intussusceptions were 
more common in boys (boy to girl ratio was 1.63:1), simi-
lar to our study. The mean age of the children with TEI 
was 6.2 years, also similar to our study. In the study by 
Strouse et al. [5], the authors retrogradely reviewed ap-
proximately 6000 reports of abdominal computed tomog-
raphy (CT) scans in children. TEIs were reported in 25 
cases; the prevalence was 0.4 %. TEIs were more common 
in boys (boy to girl ratio was 1.8:1), similar to our and 
Doi et al. [7] study. The mean age of the children with TEI 
was 11.2 years, more than in our study. In both studies, all 
enteroenteric intussusceptions were transient in nature 
(as diagnosed by a follow-up CT scan, US, barium swal-
low study, or surgery) and there was no presence of lead 
points in any of the intussusceptions, the same as in our 
study. The reason for the higher prevalence of TEIs in our 
study could most likely be due to the differences of the 
study groups. Our study group only consisted of children 
who all had the history of RCAP, while Doi et al. [7] study 
group consisted of children who all had acute abdominal 
symptomatology, and Strouse et al. [5] group consisted 
of children who all had abdominal CT scan indicated for 
diverse abdominal problems. Because of higher incidence 
of TEIs in our homogenous group of children with RCAP, 
we suspect that TEIs could be one of the reasons for the 
RCAP in children.

It is known that there are chemical and mechanical 
nociceptors in the enteric wall [8]. Based on this fact, two 
pathophysiologic mechanisms could explain the occur-
rence of the colic abdominal pain caused by enteroenteric 
intussusceptions. Firstly, intussusceptions that last a longer 
period of time and/or have a strong peristaltic activity may 
cause so much bowel wall compression and vein strain 
that it potentially leads to some degree of hypoxia or even 
ischemia, which in turn leads to pain through activation 

of the chemical nociceptors in the bowel wall. And vice 
versa – intussusceptions that do not cause ischemia do 
not cause the pain. This most likely happens in the intus-
susceptions with weaker peristaltic activity and/or in the 
intussusceptions that last a short period of time. Secondly, 
intussusceptions that cause more bowel wall extension 
could lead to pain through the activation of stretch me-
chanic nociceptors in the bowel wall of the intussuscipiens. 
These two mechanisms may also explain the fact that in 
our study some children complained of the pain when TEI 
was present, while some did not. The same finding was 
noted and reported by other authors [9]. 

The complaint of pain at the time of US examination 
additionally strengthens our theory that TEIs could be 
one of the causes of RCAP in children. During our study, 
17.1% of the children with RCAP that had a TEI diagnosed 
on US examination reported pain at the time, while in 
the group of children with RCAP and no TEI diagnosed 
during the examination, the pain during the examination 
was reported in only 6% of the children. The relationship 
between the presence of TEI and pain at the time of the 
US examination was found to be statistically significant 
(p < 0.05).

In 2020, Goel et al. [10] published a study which in-
cluded 90 children with clinical suspicion of intussuscep-
tion. All included children had acute abdominal pain. In 
15 of those children, a TEI was the only pathologic finding. 
This fact affirms the finding from our study that some TEIs 
cause acute abdominal pain. Additionally, in all those cas-
es, the TEI involved a short bowel segment (less than 3 cm 
in length) and had small outer diameter (less than 2.5 cm), 
which is also in line with findings from our study [10]. 

To diagnose a TEI, we used the criteria set by Kim et al 
[6]. The criteria turned out to be reliable and easy to use. 
The criteria were also useful to distinguish between ileoco-
lic intussusception and enteroenteric intussusception when 
the intussusception was located in the right hemiabdo-
men. Nevertheless, in these cases we did a follow-up US in 
30–60 minutes. In none of the children TEIs were present 
on these follow-up US examinations. This confirmed that 
these intussusceptions were correctly diagnosed as TEIs by 
the diagnostic criteria by Kim et al [6]. Other authors also 
report that US can reliably differentiate between ileocolic 
and enteroenteric intussusception [10, 11]. In contrast, 
Bartocci et al. [12] recently reported that it can be difficult 
to distinguish between an ileocolic intussusception and 
enteroenteric intussusception by US, and pointed out that 
the accuracy of the diagnosis very much depends on the 
experience of the examiner [12]. 

Concerning the clinical significance of RCAP in child-
hood, we turned to the pediatric Rome classifications for 
Childhood Functional Gastrointestinal Disorders [13]. 
According to the most recent Rome IV classification, 
published in 2016, TEIs in relation to the RACP are not 
included in any specific category. By clinical symptomatol-
ogy, TEIs would fit into the category of the “Functional 
abdominal pain disorders – not otherwise specified.” The 
diagnostic criteria for the “Functional abdominal pain 
– not otherwise specified” are as follows: 1) at least four 
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episodes of abdominal pain per month that do not oc-
cur solely during physiologic events (e.g. eating, menses); 
2) insufficient criteria for irritable bowel, functional dys-
pepsia, or abdominal migraine, and 3) exclusion of other 
medical conditions that fully explain the abdominal pain 
[13]. TEIs could be one of the medical conditions that 
fully explain the occurrence of the abdominal pain of the 
category of the “Functional abdominal pain disorders – not 
otherwise specified.” The reason that TEIs are not included 
in the Rome classification may be due to the facts that it is 
not possible to diagnose TEIs by clinical examination or 
laboratory studies, their spontaneously resolving nature, 
and their low rate of detection by radiologic imaging in 
the past. Thus, the TEIs were simply considered to be rare 
and of low importance. 

Abdominal pain can be caused by a severe disease, in 
which case it requires direct treatment. On the other hand, 
the pain can have a harmless cause, like TEIs, when no 
direct treatment is needed. Nevertheless, repeated episodes 
of pain due to TEIs, though not endangering, cause anxiety, 
impair the child’s self-perception of health, interfere with 
everyday activities of the child and the family, and can 
considerably worsen the quality of their life. According 
to the pediatric guidelines concerning the treatment, in 
the category of the “Functional abdominal pain disorders 
– not otherwise specified,” into which the pain associated 
with TEIs could fit, indirect treatment only is said to be 
beneficial. Pharmacotherapy is not recommended [14]. 
When the symptoms persist for a longer period of time, 
consultations with a pediatric psychologist may be helpful. 
The goal of the treatment is not total elimination of the 
symptoms, but rather the acquisition of strategies for cop-
ing with the pain and getting on with life. For school-age 
children, getting back to school is a prime objective [15]. 
Cognitive behavioral therapy reduces pain, general stress, 
and reduces passive and avoidant behavior [16]. 

US examination is important for the group of children 
with RCAP. Firstly, for medical reasons, since TEIs can be 
diagnosed as the cause for the RCAP, and other potential 
causes for the RCAP can be diagnosed or excluded by US. 
US is also important in the psycho-social context. Though 
TEIs do not endanger children and do not require specific 
medical treatment, as already mentioned, RCAP interferes 
with everyday activities of the child. When we detect a TEI 
by US, we explain to the parents what TEI is, its pathophysi-
ological mechanism, and its association with RCAP. We 
inform them that RCAP caused by TEIs does not endanger 
the child. We also advise the child and parents how to cope 
with the pain. We suggest that the child, when experiencing 

pain, stops with the current activity and lays down if pos-
sible. The parents can gently massage the abdomen and 
soothe the child by gentle communication and maybe by 
reading to the child. The approach to the child and parents 
must be done with empathy. Even in the group of children 
with RCAP in whom we do not detect a TEI during US 
examination, due to the same symptomatology, we simply 
assume that TEIs do occur at other times and could be the 
cause for the RCAP. Therefore, we provide the parents the 
same possible explanation and advice as in the group of 
children in whom we detect TEIs. We believe that this holis-
tic approach is helpful, as, by our experience, the return rate 
of these children for the repeated US examination is low. 

Our study was limited by the lack of pathological cor-
relation in TEIs, since no surgery is needed for TEIs due to 
their spontaneously resolving nature. Another limitation of 
our study is the lack of a control group. It is difficult to get 
a referral for abdominal US examination for a comparable 
group of healthy children without any symptoms. 

CONCLUSION

The occurrence of TEIs is a more common phenomenon 
in children than previously thought. In our group of chil-
dren with recurrent colic abdominal pain examined by 
ultrasound, the prevalence of TEIs was 11.5%. This rather 
high prevalence in our study and the fact that a higher per-
centage of children with detected TEI experienced pain at 
the time of an intussusception suggest that TEIs can be the 
cause for the recurrent colic abdominal pain in children.

Recurrent colic abdominal pain can interfere with ev-
eryday activities of the child and family and worsen the 
quality of their life. Empathic explanation to the parents 
that TEIs may be the cause for the recurrent colic abdomi-
nal pain, and the explanation of the pathophysiology of 
TEIs in association with recurrent colic abdominal pain is 
relieving for the parents and the child, and can help them 
return to a more normal everyday life.
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САЖЕТАК
Увод/Циљ Понављајућа абдоминална бол (ПАБ) честа је 
појава код деце. Деца са ПАБ често се упућују на ултразвук 
абдомена, уз помоћ којег смо код такве деце запажали енте-
роентеричне инвагинације, које су током прегледа обично 
спонтано регредирале. 
Циљеви наше проспективне опсервацијске студије су били 
утврђивање учесталости и значаја пролазних ентероенте-
ричних инвагинација (ПЕИ) код деце с ПАБ.
Методе Од јануара 2016. до децембра 2017. ултразвучно 
смо прегледали 358 деце старости 1–17 година (средња ста-
рост 7,7 година). Дијагностификовали смо ПЕИ и утврдили 
њихову учесталост. Регистровали смо осећај бола у време 
претраге. 

Резултат ПЕИ смо открили код 41 детета (учесталост 11,5%). 
Болове у тренутку присуства ПЕИ имало је 17,1% те деце. 
Само 6% деце без ПЕИ је имало бол. Испоставило се да је 
веза између бола за време прегледа и присуства ПЕИ ста-
тистички значајна (p = 0,046). Ниједно од 358 прегледане 
деце није имало другу значајну патологију.
Закључак ПЕИ се појављује чешће него што се досад ми-
слило. Прилично висока учесталост ПЕИ (11,5%) код наших 
болесника и чињеница да је већи број деце са откривеним 
ПЕИ у часу прегледа имао болове указује да би ПЕИ могле 
бити један од узрока за ПАБ код деце.

Кључне речи: ентероентерична инвагинација; интусусцеп-
ција; ултразвук; бол у трбуху 
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