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Case Report: An unusual case of wide ileoileal intussusception associated with intestinal volvulus in a 8-months-old infant
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Introduction: Midgut volvulus and intussusception are prevalent paediatric abdominal emergencies. To the best of our knowledge, this is the first reported case of a connection between intestinal volvulus and a massive intussusception.



Case report: An 8-month-old male infant was brought to the emergency room with a history of abdominal pain and vomiting for <24 h. On physical examination, the child appeared restless and was found to have a circumferential hard mass of approximately 4 cm in diameter in the epigastric region. Upon admission, laboratory results showed a C-reactive protein level of 0.4 mg/dl, LDH level of 351 U/L, mild leukocytosis with a white blood cell count of 12 × 103 /µl, and 67% neutrophils. A physical exam was significant for abdominal distention, hyperresonance in percussion, and a palpable, painful epigastric mass. The findings of the operation included a dilated and ischemic intestinal loop, approximately 25 cm from the ileocecal valve, twisted upon itself for three turns. After de-rotation, an extensive occluding ileo-ileal invagination with an ischemic intestinal loop was identified, and a length of approximately 55–60 cm of the distal ileum, including the ischemic segment, was resected.



Discussion: This is the first reported case of a connection between intestinal volvulus and a massive intussusception. Currently, only two reported cases describe the connection between volvulus and intussusception, which are insufficient to establish a direct link between the two clinical conditions.
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Introduction

Midgut volvulus and intussusception are two common abdominal surgical emergencies in children under the age of 3 years. Intussusception occurs when a proximal segment of the intestine, or intussusceptum, invaginates into a distal segment of the intestine, or intussuscipiens. The associated mesentery is dragged within the invaginated segment, leading to venous congestion and oedema. This may result in ischemia and eventually bowel necrosis, perforation, and peritonitis, if left untreated (1). Air enema reduction techniques monitored by ultrasonography are the preferred first-line treatment, with good results and few complications. When bowel necrosis or perforation is suspected or non-operative treatment with enema reduction fails, surgical reduction is indicated as an open or laparoscopic procedure (2, 3). In hemodynamically stable children with intussusception, without critical illness, non-operative outpatient management should be maximized and minimally invasive techniques are to be preferred to avoid laparotomy (4, 5). Intestinal malrotation is a congenital anomaly that, when associated with midgut volvulus, requires an emergent operation to prevent or limit the degree of intestinal ischemia and the need for small bowel resection. Intestinal rotation abnormalities constitute a spectrum of conditions that arise from perturbations in the normal embryological process of herniation, rotation, and fixation of the midgut. The failure of this process results in midgut malrotation; the exact cause is not yet established. However, there is often a fibrous band, the Ladd's band, that tethers the right colon, and prevents it from rotating. Midgut malrotation may be asymptomatic, but can also lead to the most serious form of obstruction: the midgut volvulus (6). The bowel loops twist around the mesenteric artery or its branches, resulting in variable degrees of ischemic necrosis (7). The curative surgical treatment is the Ladd procedure, which involves untwisting the intestine, surgical division of any Ladd's bands between the caecum and the duodenum, widening of the mesenteric root to prevent further volvulus, positioning of the intestines into the non-rotation configuration and often appendectomy to prevent future diagnostic confusion (8). Surgeons can perform the procedure through a midline incision or laparoscopy. Both intestinal volvulus and intussusception can escalate and lead to life-threatening complications; therefore, a high index of suspicion and thorough knowledge of these conditions are of major importance for all surgeons. To the best of our knowledge, this is the first case of association between intestinal volvulus and such extensive intussusception.



Case report

An 8-month-old male infant was brought to the emergency room with a history of abdominal pain and vomiting for <24 h. The last evacuation of normally formed greenish stools was 24 h prior to the patient's presentation. The patient was born full-term (40 + 2 weeks gestational age) and healthy, via spontaneous vaginal delivery and the medical history was unremarkable with no previous surgeries or hospitalization. On physical examination, the patient appeared restless and was observed to have a circumferential mass of hard consistency, of approximately 4 cm in diameter, in the epigastric region. Upon admission, laboratory results showed a C-reactive protein level of 0.4 mg/dl, LDH level of 351 U/L, mild leukocytosis with a white blood cell count of 12 × 103 /µl, and 67% neutrophils. The remaining lab values showed no abnormalities, with electrolyte levels within normal range. A physical exam was significant for abdominal distention, hyperresonance in percussion, and a palpable painful epigastric mass, which is an infrequent finding, being encountered in 7.5%–40% of children with intussusception (9). An abdominal ultrasound revealed the presence of a long, presumably ileal loop convoluted upon itself for several turns in the central abdominal quadrants. The loop had thickened and had hypoperistaltic walls, with no vascularity detected on colour Doppler. It also showed evident free intra-abdominal fluid. Plain abdominal radiography confirmed the absence of intestinal meteorism, likely due to the ileal tangle. There was no air in the rectal ampulla and no definitive signs of free air. In consideration of the patient's clinical condition and the radiological suspicion of an acute abdomen due to a probable volvulus in the setting of possible ileoileal intussusception, urgent surgical exploration was recommended. An exploratory laparotomy was carried out, with a medial hyper infraumbilical incision and access to the abdominal cavity. The findings of the operation included a dilated and threatened intestinal loop, approximately 25 cm from the ileocecal valve, twisted upon itself for three turns. After de-rotation, an extensive occluding ileo-ileal invagination with an ischemic intestinal loop was identified, and approximately 55–60 cm of the distal ileum, including the ischemic segment, were resected (Figure 1). An intramural 8 mm lymph node was also found in close proximity to the invaginated loop and was excised. The rest of the bowel up until the ligament of Treitz showed no malrotation nor sign of hypoperfusion. An end-to-end ileo-ileal anastomosis was performed hand-sewn and an abdominal drainage was placed in the right iliac fossa. Postoperative recovery of the patient was uneventful and the patient showed progressive recovery of physiological functions with the return of regular bowel function on the third postoperative day. The resumption of normal oral feeding took place on the fifth postoperative day and was well tolerated. The medical team discharged the patient on the seventh postoperative day, subject to the removal of the abdominal drain. Thus far, the patient has had no relapses and no symptoms related to intestinal occlusion.
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FIGURE 1
The findings of the operation included a dilated and threatened intestinal loop, about 25 cm from the ileocecal valve, twisted upon itself for 3 turns. After de-rotation, an extensive occluding ileo-ileal invagination with an ischemic intestinal loop was identified, and approximately 55–60 cm of the distal ileum, including the ischemic segment, were resected.




Discussion

The pathophysiology of the majority of paediatric intussusception cases is thought to be secondary to a transient viral illness leading to temporary lymphatic engorgement, creating a lead point and resultant intussusception (10). In our patient, intestinal intussusception may have been consequent to the volvulus. A congenital anomaly in embryonic development may have caused intestinal malrotation with the volvulus, leading to lymphatic stasis, inflammation of loops, and consequently creating conditions for the development of intussusception. Bowel obstruction caused by the volvulus also results in distress to the intestinal walls, release of inflammatory mediators, and increased oxidative stress. All these factors contribute to an alteration in the permeability of the intestinal barrier, promoting the pathological migration of infectious agents, and eventually potential infections associated with lymphoid hyperplasia—an additional hypothetical cause of intussusception. It is equally plausible that the two pathological conditions are not causally linked. Both processes, favour and potentially cause intestinal occlusion with ischemic distress, lymphatic and blood stasis, and loop distension. A vicious cycle may have formed, causing the development of the rare association observed in this clinical case. To our knowledge, this is the first documented case of association between intestinal volvulus and extensive intussusception. Currently, given the paucity of reported cases, there are no scientific data to support the direct correlation between the two pathological entities. There are only two other reported cases describing an association between volvulus and intussusception. A previous study recounts a case of foetal intestinal volvulus associated with type 3A jejunal atresia and on the distal end of the atresia, a 57 cm segment of small bowel-to-small bowel intussusception; intestinal pathology was noted on prenatal ultrasound (11). Another case represents an unusual complication of Roux-en-y gastric bypass surgery in a 22-year-old woman involving intussusception, internal hernia, and volvulus that was successfully managed without the need for bowel resection due to early identification and surgical intervention (12). Rapid surgical treatment is key to preventing bowel infarctions necessitating resection, which can lead to short gut syndrome, adhesions, and other complications (13). A laparoscopic method, which is associated with lesser post-operative pain, a quicker time to reach full feed, lesser scarring, and fewer post-operative problems than that in a laparotomy, can be used to treat intestinal malrotation, if carried out by a trained surgical team. The major concern with the laparoscopic treatment of malrotation is the risk of recurrent midgut volvulus and the age for the limited working space and vision. As laparoscopy creates fewer adhesions than that in a laparotomy, it is believed to be associated with a higher risk of recurrent midgut volvulus. Furthermore, if midgut volvulus has caused intestinal necrosis, conversion to laparotomy and bowel resection are still required (14, 15).
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