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ARTICLE INFO ABSTRACT
Keywords: Traumatic intussusception is exceedingly rare. According to the existing literature, most cases are
Intussusceptions treated surgically. However, the treatment and prognosis of traumatic intussusception are not
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well understood, and more research is needed to determine the most beneficial treatment options.

Multiple intussusceptions were found on a computed tomography scan of a 9-year-old boy with
multiple severe traumatic injuries resulting from a car accident while riding an electric scooter.
Conservative management was performed, and spontaneous reduction was successfully achieved
without complications.

This is the first reported case where multiple traumatic intussusceptions in a pediatric patient
were managed without surgical intervention. Thus, traumatic intussusception of varied quantity
and quality might be managed conservatively, yielding spontaneous resolution with the pre-
requisites of stable vital signs and no evidence of intestinal ischemia or perforation.

Background

Intussusception is one of the most common causes of abdominal pain in children aged between three months and three years [1].
However, traumatic intussusception is rare. Only 12 cases of pediatric trauma-induced intussusceptions have been reported in the
literature [2-13]. Most traumatic intussusceptions were treated surgically, and among them, there were no cases of multiple traumatic
intussusceptions treated with conservative management. This case report documents the successful conservative treatment of multiple
traumatic small bowel intussusceptions in a 9-year-old boy. In addition, we review the current literature on traumatic intussusception
in the pediatric age group.

Introduction

A 9-year-old boy without underlying medical conditions was transferred to the pediatric emergency center through a local
emergency room. He collided with a car while riding an electric scooter. On initial physical examination, abrasion and bruising of the
right lower flank were observed. His abdomen was soft and flat, but left lower abdominal tenderness and pain were noted on per-
cussion. A small amount of fluid collection was identified in the splenorenal recess upon focused assessment of the traumatic child
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CT Computed tomography

using sonography. The patient was afebrile with a blood pressure of 128/82 mmHg and a pulse rate of 120 bpm. Initial laboratory tests
showed a white blood cell count of 13,620/puL (segmented neutrophils, 87.3%), hemoglobin level of 10.7 g/dL, platelet count of
297,000 pL, and hs-CRP level of 5.48 mg/dL. Thoracoabdominal CT angiography showed hemorrhagic fluid collection around the left
renal hilum and two small bowel intussusceptions (jejunojejunal and ileoileal) (Fig. 1). CT scan was taken 2.5 h after the accident. The
ileoileal intussusception was consistent with the location of left lower abdominal tenderness, but there was no evidence of bowel wall
ischemia or perforation on the CT scan. Also there was no intramural hematoma or bowel wall edema, proximal bowel dilatation of
short segments (1.8 cm, 1.9 cm in length) of intussusceptions. Other injuries included right temporal bone fracture with pneumo-
cephalus, right hemotympanum, subarachnoid hemorrhage, right proximal humerus neck fracture, right femur proximal diaphysis
comminuted fracture, left second and third metatarsophalangeal fracture, and lung contusion. The injury severity score (ISS) was 22
points, which corresponded to severe trauma.

Under the current treatment guidelines, there were no intra-abdominal organ injuries requiring surgery other than the small bowel
intussusceptions. Therefore, after consulting a pediatric surgeon, the patient was managed conservatively with bowel rest and serial
abdominal examinations. Surgery was planned if spontaneous reduction was not achieved with conservative management. The patient
was admitted to the pediatric intensive care unit for close monitoring. While bowel rest was maintained for 48 h after admission,
abdominal pain and tenderness improved as determined by serial clinical examinations. There was no increase in the splenorenal space
fluid collection, which was checked using daily follow-up ultrasonography. After 72 h of observation, the patient was transferred to the
general ward, and oral feeding was initiated. After feeding, there was no abdominal pain, tenderness, nausea, or vomiting. On the 7th
day of hospitalization, an abdominal CT was performed, and it was confirmed that the two small bowel intussusceptions had dis-
appeared. The patient was discharged without complications on the 10th day of hospitalization. There was no evidence of intussus-
ception after three weeks of discharge.

Discussion and conclusions

Intussusception is defined as the telescoping of one portion of the intestine into the other [1]. Most cases occur at the ileocecal
junction and are idiopathic. The incidence is associated with a history of upper respiratory tract infections and viral gastroenteritis [1].
According to the Centers for Disease Control and Prevention (CDC) statistics, an incidence rate of 328 cases per 100,000 was reported
in children under one year in Korea [14]. Hydrostatic reduction by enema using contrast materials or air is the treatment of choice. If
the intussusceptions include peritonitis or bowel obstruction and hydrostatic reduction fails, the operation is indicated [1]. Traumatic
intussusception is extremely rare. From 1925 to 2021, 28 cases have been reported in the literature. Only 12 cases described pediatric
patients younger than 15 years of age (Table 1) [2-13]. Of these 12 cases, 11 cases discussed small bowel intussusception and one case
discussed ileocolic intussusception [2-13]. Only three studies reported multiple intussusceptions. In these cases, patients presented
with two, three, and ten intussusceptions, respectively, and underwent surgery [3,4,11]. In the case reported by Hangfei et al., there
was no evidence of intussusception on preoperative CT scans except left kidney rupture with hemorrhage. Surgery was decided due to
kidney rupture. However, during the operation, 10 small bowel intussusceptions were discovered [11]. Other 2 of 3 cases conducted

Fig. 1. Abdominal CT scan
CT images show multiple small bowel intussusceptions of the patient (yellow arrow: jejunojejunal intussusception, white arrow: ileoileal intus-
susception). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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Table 1
Characteristics of 12 children with traumatic intussusception.
Reference Age Sex  Location Number  Mechanism Symptom Treatment Reason for choosing Outcome
of injury treatment
Kennedy [2] 6 M Ileoileal 1 Motorcycle Abdominal pain, MR Bruise on abdomen, Uncomplicated
accident Vomiting Persistent symptoms
Mitchell [3] 10 F Jejunojejunal 2 Blunt Abdominal pain MR Unknown Uncomplicated
abdominal
trauma
Badertscher 9 M Ileoileal 3 Motorcycle Abdominal pain MR Change of physical Uncomplicated
[4] accident examination
Isbister [5] 10 M Jejunojejunal 1 Motorcycle Abdominal pain MR Extreme abdominal Uncomplicated
accident tenderness with
guarding
LeBlanc [6] 8 M Jejunojejunal 1 Bicycle Abdominal pain, MR Change of physical Uncomplicated
accident Vomiting examination
Saxena [7] 4 F Ileoileal 1 Blunt Abdominal pain, BR Intramural Uncomplicated
abdominal Vomiting hemorrhage on CT
trauma scan
Erichsen [8] 6 M Ileoileal 1 Bicycle Abdominal pain BR Persistent symptoms, Uncomplicated
accident prestenotic dilatation
of bowel on CT scan
Lu, Suat J 12 M Jejunojejunal 1 Blunt Abdominal pain,  Conservative  No signs of peritonitis ~ Uncomplicated
[9] abdominal Abdominal
trauma distension,
Vomiting
Rejab [10] 10 M Jejunojejunal 1 Blunt Abdominal pain, BR Peritoneal collection Uncomplicated
abdominal Vomiting on CT scan
trauma
So Ra Kwon 4 F ileocolic 1 Bicycle Abdominal pain AR Preserved enteric Uncomplicated
[13] accident perfusion on USG
Hangfei [11] 5 M Jejunojejunal, 10 Tricycle Abdominal pain MR Left kidney rupture Uncomplicated
Ileoileal accident and distension (no signs of
intussusception on CT
scan)
Present case 9 M Jejunojejunal, 2 Electric Abdominal pain Conservative ~ No signs of peritonitis Uncomplicated
Ileoileal scooter
accident

AR, air reduction; BR, bowel resection; F, female; M, male; MR, manual reduction; USG, ultrasonography.

manual reduction of multiple intussusceptions [3,4]. It is presumed that these cases reported early 1990s, CT scan was not commonly
performed at that time. Therefore diagnostic laparoscopy was performed to confirm the cause of post-traumatic abdominal pain.

Since multiple traumatic intussusceptions are very rare in children, the mechanisms of their emergence are not clearly understood.
Some proposed mechanisms include local intestinal spasm or edema following pathologic peristalsis, sympathetic hyperactivation, or
intramural hematoma after trauma [9,10]. Since the patient in our case had no bowel wall edema or intramural hematoma, we hy-
pothesized that the possible cause of multiple intussusceptions might be sympathetic hyperactivation leading to localized intestinal
spasm or pathologic peristalsis.

In 2005, Stockinger et al. suggested that manual reduction without resection is the preferred management for traumatic intus-
susception in adults and children [15]. As a result, manual reduction or bowel resection was performed in 10 of the 12 cases mentioned
above. In 2016, Kwon et al. treated traumatic ileocolic intussusception in a 4-year-old girl with air reduction [13]. Meanwhile, only
two patients were treated conservatively: a 12-year-old child in 2009 and a 15-year-old child in 2021 [9,12]. These two patients had
traumatic single jejunojejunal intussusception, while the current patient had multiple small bowel intussusceptions.

This case report is the first record of the spontaneous resolution of multiple traumatic intussusceptions in a pediatric patient using
conservative management. Most treatments reported in the literature involve surgical interventions, including manual reduction or
bowel resection [2-13]. However, there is no established standard for conservative management, which might entail a more ad-
vantageous outcome and less burden for the patient than surgical interventions. As in this case, spontaneous reduction could be ex-
pected with bowel rest and serial imaging if the following conditions are satisfied:

. Stable vital signs

. Absence of other intra-abdominal organ injuries requiring surgery
. No evidence of bowel ischemia or perforation

. No signs of peritonitis on physical examination

. Stable laboratory values

a s wN -

Guidelines for treatment principles of traumatic intussusception need to be further explored by gathering data from additional
future cases.
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