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A B S T R A C T 

Introduction 

 

Midgut malrotation is a congenital anomaly that occurs during 

embryonic development. The fetal intestine is rotated as a result of a 

deviation of normal rotation of the embryonic gut. Intestinal malrotation 

occurs in between 1 in 200 and 1 in 500 live births [1]. Most patients 

with malrotation are found to be asymptomatic, with symptomatic 

malrotation occurring in only 1 in 6000 live births [2]. Adult midgut 

malrotation is rare, with an incidence between 0.0001% and 0.19% [1]. 

It is reported that more than 90% of patients present by the time of their 

first birthday [1]. Malrotation anomalies can be subdivided into five 

major variants: non-rotation, mixed rotation, isolated duodenal 

malrotation, hyper rotation, and reversed rotation [2]. The most common 

variant is non-rotation [3]. Reversed rotation is considered the rarest [4]. 

To our knowledge, we present the first reported case of reversed rotation 

with associated midgut volvulus and foramen of Winslow internal hernia 

in an adult patient. 

 

The majority of adult malrotation anomalies are discovered either on 

imaging investigations for unrelated conditions or incidentally during 

surgery. Adults who are affected may, however, present with symptoms 

of intestinal obstruction or intermittent and recurrent abdominal pain of 

acute or chronic onset. Despite the clear clinical presentation of intestinal 

obstruction and concordant radiographic findings, reaching the true 

diagnosis in this age group with the added complications can prove 

difficult and requires further radiologic investigation by computed 

tomography (CT). Furthermore, most surgeons have a low index of 

suspicion toward this diagnosis and may not consider the diagnostic 

possibility in the initial evaluation of adult patients presenting with 

abdominal pain. 

 

Case Report 

 

A 27-year-old Woman presented to the emergency department (ED) 

complaining of epigastnc pain, repeated vomiting, distention, and 

obstipation of a 1-day duration. The pain was colicky in nature, 

progressive, acute in onset, and non-radiating. The patient had not 

experienced similar symptoms and had no previous medical or surgical 
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history. On examination, she was vitally stable. The abdomen was 

severely distended with significant tenderness in the central epigastric 

and right hypochondriac regions. On auscultation, the bowel sounds 

were sluggish. Routine blood work and investigations were ordered, and 

results demonstrated leucocytosis of 22109 and platelets of 239 109. 

Radiographs of the abdomen performed in the ED showed markedly 

distended small bowel loops with multiple air-fluid levels and no free air 

under the diaphragm. ( Figures 1A & 1B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figures 1 A & B: Erect and supine radiographs show small bowel 

dilatation and multiple air fluid level. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Enhanced CT of the abdomen, Shows abnormal position of 

the transverse colon posterior to the mesenteric vessels and anterior to 

IVC and aorta. 

 

A nasogastric tube and Foley catheter were inserted. The patient was 

ordered to have no food and was put on intravenous fluids (50% dextrose 

solution and normal saline at 150 mL/hr). Considering the vital stability 

of the patient a CT study of the abdomen was then performed using 

Siemens SOMATOM Perspective CT scanner using the I30s Kernel with 

1.5-mm and 5.0-mm slice thickness reconstructions. The images were 

acquired in the Porto venous phase, after the injection of 90 mL of 

Omnipaque 350 mg/mL contrast agent. The study showed the following: 

dilated small bowel loops with maximum diameter of 3.7 cm with 

features of reversed rotation, midgut volvulus, and an obstructed 

foramen of Winslow hernia. A minimal amount of intraperitoneal free 

fluid was noted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Enhanced CT of the abdomen at the level of the midgut shown 

is “whirl sign” with a worrisome finding of a centrally attenuated vessel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Enhanced CT of the abdomen at the level of the junction 

between the lesser and greater sac, shows dilated duodenal loops, 

converging and congested mesentery with tapering of the bowel loops, 

and “beak sign” at the foramen of Winslow. 

 

The dilated duodenal loops with converging, twisting, and congested 

mesentery at the level of the upper right abdomen are findings consistent 

with the appearance and location suggestive of an obstructed foramen of 

Winston internal hernia (Figure 4). Twisting/swirling (“whirl sign”) of 

the mesentery and bowel at the level of midgut with centrally attenuated 

vessel, adjacent collapsed loops (Figure 3), multiple local lymph nodes, 

and congested mesentery are compatible with midgut volvulus [1]. A 

transverse colon that is collapsed and lies anterior to the abdominal aorta 

and inferior vena cava (IVC) and posterior to the superior mesenteric 

vessels with reversed relation of superior mesenteric vessels is an 

1A 

1B 
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extraordinary finding suggestive of reversed rotation type of congenital 

malrotation [4] (Figure 2). 

 

The patient immediately underwent an open laparotomy that supported 

the radiologic findings. On OR, the bowel was viable but markedly 

congested (Figures 5A & 5B). The bowel was twisted along their 

mesenteric axis about 720 degrees clockwise with adhesion ladd bands 

(Figure 5C). The cecum and transverse colon were appreciated in an 

abnormal location to the left-side and anteriorly, respectively. A lesser 

sac internal hernia was also identified containing twisted duodenum and 

proximal jejunal loops. Adhesiolysis, counterclockwise detorsion, 

reduction of the foramen of Winslow internal hernia were performed 

without colopexy (Figure 5D). No complications during or immediately 

after the OR. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Laparotomy showing, A & B) viable congested dilated small 

bowel and midgut volvulus with Ladd bands and C) left side location of 

the caecum; D) Appearance after reversal of the bowel to the normal 

position. 

 

Postoperatively, the patient was kept without food for 48 hours and on 

I.V fluids and she had a bowel movement on the third day. Aside from 

pain, which was controlled by medication, the patient remained vitally 

stable with no fever or other new onset symptoms.  

 

The patient recovered from surgery and was doing well. She was 

discharged home on postoperative day 9. A follow-up radiograph taken 

3 months later showed a non-specific bowel gas distribution with no 

significant dilatation or air-fluid levels (Figure 6), The patient is doing 

well to date; she conceived and had an uneventful spontaneous vaginal 

delivery of a healthy baby. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Multiple follow-up enhanced CT cuts of abdomen showing A) reduction of foramen of Winslow hernia, B) detrosed midgut, and C) anterior 

position of the transverse colon. 

 

Discussion 

 

The midgut is typically noted outside the coelomic cavity and protrudes 

through the umbilical ring at approximately week 4 of fetal development. 

By week 10 of gestation, the midgut rotates in a counterclockwise 

rotation around the axis of the superior mesenteric artery (SMA) for 270 

degree to migrate into the abdominal cavity. The first to return is the 

duodenojejunal segment to fix to the upper left quadrant at the ligament 

of Treitz. The cecocolic segment also rotates counterclockwise around 

5A 
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the SMA to rest in its final position in the right lower quadrant. By week 

12, intestinal rotation is complete, and the colon becomes fixed to the 

retro peritoneum [1, 5, 6]. Any deviation, interruption, or reversal of any 

of the phases of rotation results in a range of intestinal malrotation 

anomalies. 

 

Reversed rotation is one of the congenital intestinal malrotation 

anomalies and is considered to be the rarest [4]. Robert et at. have 

discussed and reviewed only 27 previously reported cases of reversed 

rotation [7]. It is a result of a 90-degree clockwise rotation of the midgut 

rather than the normal 270-degree counterclockwise rotation [8]. The 

duodenum is located anterior to the SMA. The transverse colon may be 

pre-arterial or may be rotated clockwise or counterclockwise in a retro-

arterial position. In either case, the cecum may be right-sided or left-

sided. The most common anomaly is a retro-arterial clockwise rotation 

in which the transverse colon is seen posterior to the SMA and anterior 

to the aorta. Also, the presence of congenital bands, known as Ladd 

bands, extending across the duodenum and attaching to the cecum, can 

compress the small bowel and cause obstruction [1, 6, 8]. The abnormal 

location of the bowel can result in a narrow superior mesenteric vascular 

pedicle and predisposes the patient to subsequent midgut volvulus and 

obstruction with possible vascular compromise [8]. 

 

Midgut malrotation in adults may be asymptomatic or have non-specific 

symptoms that are incidentally discovered during investigations or 

laparotomy for other unrelated problems [1]. Presentation of malrotation 

can vary clinically, according to the mechanism of obstruction and 

whether it is complicated by a compromised bowel. The symptoms are 

related to the presence of associated complications such as midgut 

volvulus, internal hernia, and duodenal obstruction. The acute 

presentation is characterized by sudden acute colicky abdominal pain 

and distention, repeated vomiting, nausea, and obstipation, which may 

progress rapidly over hours. The chronic presentation, which is more 

common, is characterized by intermittent colicky abdominal pain, 

vomiting, nausea, and bloating over several months. The different 

clinical presentations of such patients need a high index of suspicion for 

midgut malrotation when investigating the cause of intermittent 

abdominal symptoms in adults [8]. Dietz et al. studied a series of 10 

adults with bowel obstruction resulting from intestinal malrotation [5].  

Fu et al. reported that 6 of 12 patients in their series presented with 

chronic intermittent abdominal symptoms [8]. 

 

Adults typically present with symptoms of acute bowel obstruction and 

possible signs and symptoms of bowel ischemia. Moldrem et al. reported 

that 48.5% of their 33 patients presented with an acute abdomen [9]. 

Patients can also have atypical presentations that might mimic other 

diseases, leading to an incorrect diagnosis such as acute appendicitis, 

cholecystitis, pancreatitis, perforated peptic ulcer disease, and colonic 

diverticulitis. Several authors have reported observing atypical 

presentations of this nature before discovering gut malrotation with 

abnormal location of the cecum and appendix at surgery [5, 8]. 

 

Surgical intervention is required for symptomatic patients with midgut 

malrotation. Surgical Intervention for asymptomatic patients is still a 

topic of debate. Choi et al. reviewed 177 patients over a 35-year period 

and found that asymptomatic patients had a low risk of intestinal 

volvulus and advised that routine investigations, screening, and elective 

surgery were not necessary with close follow-up [10]. However, some 

surgeons recommend intervention for all patients with intestinal 

malrotation, as it is impossible to predict whether and when 

complications may develop. Surgical intervention should be based on 

clinical presentation and radiologic diagnosis while weighing risk 

factors and co-morbidities. 

 

The Ladd procedure continues to be the surgical treatment of choice for 

malrotation. Before William Ladd's publication in 1936, surgical 

treatment for malrotation with or without volvulus had a mortality rate 

higher than 90% [6]. The classic Ladd procedure consists of four parts: 

widening of the narrowed root of the small bowel mesentery by 

mobilizing the duodenum, and division of the adhesions around the SMA 

to prevent further volvulus; counterclockwise detorsion of the midgut 

volvulus if present and appendectomy to avoid a future diagnostic 

dilemma of atypical appendicitis [6]. Fu et a1. Reported a complete 

resolution of symptoms in nine patients and a near complete resolution 

in two of eleven patients [8]. Dietz et al. also reported a complete 

symptomatic resolution in eight of their ten patients treated surgically 

[5]. Additional techniques used to prevent recurrent volvulus include re-

establishments of the normal gut anatomy by duodenopexy, caecopexy, 

and suture fixation of the ascending colon; the necessity of these 

techniques is debatable, and they were not performed in our patient [1, 

5]. 

 

Conclusion 

 

Understanding the normal and abnormal patterns of embryonal midgut 

rotation is critical in diagnosing and managing intestinal malrotations. 

Reversed intestinal rotation has been reported and revered in the 

literature as the rarest of the congenital midgut malrotation anomalies. 

This anomaly predisposes the patient to an increased risk of developing 

and presenting with bowel obstruction as a result of obstructed internal 

hernias or/and volvulus. Appropriate radiologic diagnosis, prompt 

surgical intervention, and follow-up can improve the patient 

survivability and surgical outcome. 
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