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Abstract 

This article presents two case reports of intestinal 

infarction which were successfully managed in the 

Department of Pediatric Surgery, Emergency Hospital for 

Children Cluj-Napoca. In the first case a volvulus secondary 

to a congenital malrotation in a 15 days old neonate is 

described. The second case is focused on a segmental 

volvulus caused by adhesions in a 16 years old female 

patient. 
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Introduction 

Intestinal ischemia consists of the interruption of the 

blood flow in the irrigation area of the superior or inferior 

mesenteric artery, that results in intestinal infarction – the 

hemorrhagic necrosis of the intestines [1]. Intestinal 

ischemia is a rare condition in neonatology and paediatrics. 

Volvulus is a special form of mechanical intestinal and 

vascular obstruction which results from abnormal twisting 

of a loop of bowel around the axis of its own mesentery in 

malrotation [2]. Mesenteric rotation causes vascular 

insufficiency, and ischemia; infarction occurs in 

approximately 50% of cases [3]. Surgical intervention is 

necessary to avoid intestinal infarction necrosis of the bowel 

[4]. 

Volvulus can be primary, without any predisposing 

anatomic abnormalities and risk factors, or secondary, 

caused by anatomical anomalies (midgut malrotation, 

congenital fibrous bands [3,5]) or acquired lesions 

(postsurgical adhesions) [6-7]. 

 

Cases presentation 

 

Case 1. Malrotation with volvulus 

B.M. a two days old neonate was hospitalised in the 

Pediatric Department for repeated nonbilious, nonfeeding 

related vomiting. At this stage a clinical diagnosis of 

maternofetal infection was proposed, but the antibiotic 

treatment with Ampicilinum didn’t lead to a favorable 

evolution. The patient kept on vomiting accompanied by 

mucosanguineous stools, so he was transferred to the 

Pediatric Surgery Department for further investigation and 

treatment.  

At admission in the Surgical Department the clinical 

examination was suggestive for dehydration (dry skin and 

mucosa) with decreased blood pressure (70/40 mmHg), 

heart rate (40 beats/ minute) associated with distended 

abdomen and oliguria. Laboratory investigations revealed 

metabolic alkalosis, hypochloremia and hyponatremia. The 

radiological examination with contrast agent showed the 

opacification of the stomach until the distal part of the 

duodenum without a further passage (Fig. 1). The abdominal 

ultrasound showed a distended, fluid-filled jejunum with 

diminished or absent peristaltic. 

The patient was rehydrated and was given a large 

spectrum antibiotic treatment with Meropenem and 

Teicoplanin. 

After the initial fluid and electrolyte resuscitation the 

patient was taken to the operating room where jejunal 

atresia, a 360º intestinal volvulus on a common mesentery 

and secondary intestinal perforation with generalized 

peritonitis were discovered. The intestinal derotation, 

segmental resection of the necrotized jejuno-ileum part 

which included the atretic portion of 30 cm (Fig. 2) were 

performed followed by a lateral jejunostoma with the 

resection of adherences, the lavage and drainage of the 

peritoneal cavity. At a microscopic level the resection piece 

presented necrotic areas which involved all the width of the 

intestinal wall (Fig. 3). 
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A B C 

Fig. 1 Radiological examination with contrast agent: postduodenal digestive obstruction; 

A –30 seconds capture; B –10 minutes capture ; C – 20 minutes capture. 

Fig. 2 Macroscopic aspect of the resection 

piece (at 24h after formol fixation): 3 

jejuno-ileum segments of resection. 

A B 

C D 

Fig. 3 Microscopic aspect (jejunum, HE, 40x  HE, 40x): A – complete coagulation necrosis areas of mucosa 

(ischemia) of the intestinal wall: transmural infarction; B – necrotised mucosa and submucosa with a normal 

muscular layer; C – villosities necrosis; D – necrotised area, ulcerated and replaced by a granulation tissue. 
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After the surgical intervention, the patient was 

transferred to the neonate intensive care unit in order to 

continue monitoring. The postoperative course was 

uneventful with a relatively good digestive tolerance for 

delactosed milk-powder.  

 

Case 2. Segmentary volvulus through postsurgical 

adhesions (band) 

J.A., a 16 years old girl patient arrived in the pediatric 

emergency department with epigastric pain that actually 

started within one hour prior the arrival. Laboratory 

investigations were within normal range and the 

transabdominal ultrasound didn’t show any pathological 

aspects. At this stage the clinical diagnosis of a dyspeptic 

syndrome was proposed and a treatment with omeprazolum 

and sucralfate was prescribed. In the following two days, the 

abdominal pain persisted, being accompanied by repeated 

emetic episodes. The patient was hospitalized in the III 

Pediatric Clinic Cluj-Napoca on 11/04/2013.  

The patient was appendicectomizated 14 months prior 

to admission.  

Her abdomen was asymmetrically distended with 

tenderness all over.  

The transabdominal ultrasonography revealed at the 

right side of the abdomen, under the umbilical line, a 

distended ileum, without peristaltic movements, with both 

liquid and solid content that could not be compressed with 

the transducer (Fig. 4). The Doppler mode examination 

didn’t point out any arterial blood flow signal in the 

intestinal wall. The abdominal plain radiograph revealed 

multiple hydroaeric levels. 

The clinical, laboratory and imagistic findings were 

highly suggestive for acute abdomen associated to intestinal 

necrosis so the patient was transferred to the Department of 

Pediatric Surgery Cluj Napoca.  

The patient was immediately taken to the operating 

room. The abdomen was accessed through a midline 

laparotomy. Intra-operatively, a segmental intestinal 

volvulus determined by a cecum adherence and terminal 

ileum secondary necrosis were found (Fig. 5). A segmental 

resection of the affected portion and a termino-lateral 

ileocolic anastomosis were performed followed by the 

lavage and drainage of the abdominal cavity. 

Microscopically, the resection sample presented a 

haemorragic necrosis affecting all the width of the intestinal 

wall (Fig. 6). At the surface of the adjacent mesentery fibrin 

deposits could be seen.  

The patient was discharged on postoperative day 8 

without further complications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 Transabdominal ultrasonography: aperistaltic 

and distended ileum, with fluid and solid content. 

Fig. 5 Intraoperative image: adherence; 

terminal ileum necrosis. 

A B 

Fig. 6 Microscopic aspect (ileum, HE, 40x): A – intestinal infarction extending to the 

whole width of the intestinal wall; B – intestinal infarction with mucosal necrosis. 



 

 
JURNALUL PEDIATRULUI – Year XIX, Vol. XIX, Nr. 75-76, july-december 2016 

 

 48 

 

 

Discussions 

Malrotation with volvulus is one of surgical 

emergencies of infancy and childhood [8]. 

The process of intestinal rotation begins during the 

fifth gestational week and involves a series of steps during 

which the bowel undergoes counter-clockwise rotation 

around the superior mesenteric artery. This physiologic 

fixation keeps the ascending and descending colons 

anchored in the right and left abdominal gutters: the 

ligament of Treitz in the upper left and the cecum in the 

lower right [9]. 

Disturbances in the normal rotational pattern of the 

midgut will result in a spectrum of malrotation possibilities. 

Intestinal malrotation is a developmental anomaly affecting 

the position and peritoneal attachments of the small and 

large bowels; it has been defined as absent or incomplete 

rotation and fixation of the embryonic gut around the 

superior mesenteric arteryand predisposes to midgut 

volvulus. In malrotation, the right colon can be abnormally 

positioned, resulting in aberrant attempts at fixation; these 

attempts cause the colon to develop attachments to the right 

side of the retroperitoneum that have become known as 

Ladd’s bands [9-11]. 

Symptomatic malrotation is a diagnosis usually made 

in the newborn and infant; traditional teaching says that up 

to 75% of cases occur within the newborn period and up to 

90% of cases occur within the first year of life [8]. However, 

intestinal malrotation can occur in patients of any age [12]. 

Patients with anorectal malformations and two or more 

VACTERL anomalies should undergo screening for 

malrotation [13]. 

The classic clinical presentation of midgut volvulus on 

malrotationis of aninfant discharged from the hospital after 

birth, only toreturn with bilious vomiting. However, the 

clinical picture is frequently ambiguous and the child might 

present with nonbilious vomiting, diarrhea, suspected sepsis, 

shock or gastrointestinal bleeding; symptoms can be long 

standing with signs of malabsorption and failure to thrive 

[14]. 

Proximal large bowel volvulus is considered as an 

extremely rare surgical emergency in children. A child with 

neurodevelopmental delay and a history of constipation 

presenting with an acute onset of colicky abdominal pain 

and progressive abdominal distension with vomiting should 

be suspected of having a cecal and proximal large bowel 

volvulus [15-16]. Also, in infants and children, sigmoid 

volvulusis exceedingly rare [17]. 

In acute obstruction through midgut volvulus, the 

simple radiographs most often show air in the stomach with 

little or no distal bowel gas. The radiographs may be useful 

in determining if there is a distal bowel obstruction or free 

intraperitoneal air [18]. 

The gold standard diagnostic investigation for 

intestinal malrotationis the upper gastrointestinal (UGI) 

contrast study. It may be performed via a nasogastric tube. 

Thus, barium can be injected into the stomach in a 

controlled fashion, avoiding overfilling of the stomach. The 

normal position of the duodenal-jejunal junction (DJJ) is a 

critical anatomic landmark at UGI imaging. The DJJ should 

be located to the left of the left vertical body pedicle at the 

level of the inferior margin of the duodenal bulb; it should 

also be located posteriorly on the true lateral view since it is 

a retroperitoneal structure [19]. There are variations that 

may cause the DJJ to be displaced either inferiorly or 

medially. Situations that may mimic malrotation with 

abnormal DJJ position include splenomegaly, liver 

transplant, gastric overdistention, small bowel obstruction, 

and spinal curvature. In children under the age of 4 years, 

the normal peritoneal ligaments are lax and so the DJJ may 

be manually displaced [20]. Therefore, UGI contrast study 

can occasionally be misleading. There is a significant rate of 

negative laparotomy following diagnosis of malrotation on 

UGI contrast study [19, 21]. 

The role of the enema therefore is a secondary one and 

may help to determine the position of the cecum and colon 

in indeterminant cases [18]. 

The surgical approach to malrotation with or without 

(“Ladd’s procedure”) consist of: (1) detorsion of the bowel 

when volvulus is present, (2) lysis of peritoneal bands, (3) 

broadening the mesentery to separate the duodenum and 

cecum as far away as possible, (4) placement of the small 

bowel to the right side of the abdomen, and (5) placement of 

the colon to the left side of the abdomen [22]. Historically, 

surgeons used to perform pexy of small bowel loops to the 

parietal peritoneum [23]. 

In case 1, the repeated emesis in a newborn should first 

of all suggest a congenital digestive malformation. The 

emesis in the first days could also point out a neonate with a 

maternofetal infection, the mother being the infected one or 

just a carrier.  

Probably, at the arrival in the pediatric department the 

neonate was septic due to the peritonitis which appeared 

consequently to the intestinal perforation (less probably a 

congenital peritonitis). This case was interpreted as a 

maternofetal infection and was treated with antibiotics 

followed by fluid and electrolyte resuscitation.  

The alternation of the symptoms with short periods of 

amelioration was due to the repeated episodes of volvulus 

(Fig. 3D) with subsequently intestinal ischemia and the 

excretion of necrotising mucosa as mucosanguineous stools. 

Consequently, the intestinal infarction lead to perforation 

and peritonitis. The septic exacerbation was hidden by the 

antibiotic treatment.  

Clinical examination and laboratory investigations 

suggested medium to sever dehydration characterized by 

hypovolemic hypotonic hyponatremia with fluid loss in the 

third space, metabolic alkalosis due to the repeated loss of 

H+ during each emetic episode and hypochloremia given to 

the loss of Cl- within the HCO3
-/Cl-  exchanger.    

Taking into account the length of the jejuno-ileal 

portion, a short bowel syndrome should not be excluded.  

Peritoneal adhesions may be classified as congenital 

(embryological anomaly in the development of the 

peritoneal cavity) or acquired (inflammatory or 
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postsurgical). Postsurgical adhesions, which constitute the 

majority of the peritoneal adhesions, develops as a result of 

the wound healing process (injured tissue surfaces following 

incision, cauterization, suturing or other means of 

mesothelial trauma) and can be associated with any kind of 

abdominal surgery [24-25]. Inflammatory response has a 

pivotal role in peritoneal adhesion formation through 

immune cells and mediators [26-28]. 

Intestinal obstructions, chronic pelvic pain and female 

infertility are associated postoperative problems with 

adhesion formation [29]. 

Adhesions are an important cause for long-term 

complications in both open and laparoscopic surgery; 

adhesiolysis during reoperations seems to impact adhesion-

related morbidity most [30-31]. 

Complete adhesion prevention is an unsolved problem, 

and the search for an ideal antiadhesion agent is still 

ongoing [32]. 

In case 2, the adherences appeared consequently to the 

prior appendicitis surgery. The main complaint was the pain 

followed by emesis due to the occlusive syndrome. The 

presence of daily stools most probably originating from the 

subjacent portion of the volvulus area was misleading, but 

explanatory for the late diagnosis of the intestinal occlusion.  

 

Conclusions 

Midgut volvulus continue to represent a complex 

problem for surgeons and radiologists. Midgut volvulus can 

lead to necrosis of the midgut with significant mortality. An 

interdisciplinary collaboration is important, since patients 

are not initially evaluated by surgeons. 
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