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Congenital incomplete bowel rotation: an exceptionally 
rare case of incomplete bowel rotation in an adult 
patient presenting with symptoms of gastrointestinal 
obstruction
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ABSTRACT:   The authors report a case of a 21-year-old patient with incomplete bowel rotation presenting with symptoms of chronic obstruc-
tion of the upper gastrointestinal tract and the diagnostic difficulties posed by the presented case. The decisive diagnostic exami-
nation consisted in an abdominal CT scan with contrast administration. The patient was successfully treated by means of Ladd’s 
procedure.
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Intestinal malrotation is considered to be a congenital pediat-
ric disease since its symptoms are usually manifested during the 
first year of life and are very rare in adult patients. Intestinal mal-
rotation is an anatomical anomaly leading to obstruction of the 
duodenum or the small intestine; in rare cases, large bowel ob-
struction is observed. Symptomatic intestinal malrotation is ob-
served in 1:6,000 patients while asymptomatic malrotation occurs 
in 1:200 to 1:500 newborns /1,2/. The symptoms are observed 
during the first week of life in 50% of patients, during the first 
month of life in 64% of patients, during the first year of life in 82%  
of patients and after the age of 1 year in 18-25% of patients 
/1,2,3,4,5/. About 30-62% of patients with intestinal malrotation 
present with other defects as well. In some cases, intestinal mal-
rotation may remain asymptomatic for long periods of time. The 
older the child, the less specific are the symptoms. In adults, re-
ports of intestinal malrotation are limited to small groups of pa-
tients or isolated cases. The author was unable to find any report 
regarding intestinal malrotation in an adult patient in the available 
Polish literature. The current term of intestinal rotation disorders 
includes nonrotation, incomplete rotation, excessive rotation, re-
verse rotation, and unknown variants due to different degrees of 
inhibited rotation of one or both midgut loops. The most com-
mon variant is incomplete rotation. The most dangerous element 
of intestinal malrotation is midgut volvulus. It occurs when the 
small intestine is twisted around the superior mesenteric artery 
and is observed in 50% of patients with malrotation during the 
first month of life while representing the first symptom of malro-
tation in 10-15% of older patients /5/. Many patients with intestinal 
malformation present with no clinical symptoms and the defect is 
discovered accidentally during surgical procedures carried out for 
other indications. Some patients experience chronic symptoms of 
periodic bowel obstruction or episodes of strong abdominal pain. 
These may be due to chronic obstruction, particularly in adults, or 
acute obstruction, most commonly within the duodenum. The ob-
struction is caused by the impingement of Ladd’s bands or by the 
midgut volvulus. Bilious vomiting is the most classic symptom. In 
older children, the clinical presentation is more diversified. About 
30% of patients experience periodic vomiting while about 20% of 
patients experience periodic abdominal pain. In adults, intestinal 

malrotation is observed very rarely. The incidence of the condition 
is unknown and estimated to fall within the range of 0.0001%-0.19% 
/5/. Symptoms of incomplete upper bowel obstruction may cause 
diagnostic difficulties that last for periods as long as several years.

CASE STUDY

Patient Ł.P., aged 21, with a history of bilious vomiting, epigas-
tric pain, calf muscle cramps and recurrent collapses, had been 
hospitalized in various departments of the Specialist Hospital in 
Gorlice: the Department of Internal Medicine and Cardiology, the 
Department of Nephrology, the Emergency Department, and the 
Department of Surgery (three times). Observations confirmed the 
suspicions of bowel obstruction, gastric distention, hypokalemia, 
hyponatremia, and secondary adynamia. At the Department of 
Nephrology, the patient was diagnosed with Bartter syndrome, 
acute toxic liver injury, and GERD. Numerous laboratory investi-
gations revealed hypokalemia, hyponatremia, and metabolic alka-
losis. Hypokalemia persisted despite the administered treatment.

 Gastroscopic examination revealed build-up of gastric content 
within the stomach and duodenum, reflux esophagitis, gastritis 
biliaris, Barrett’s esophagus. Contrast-enhanced radiography might 
correspond to pyloric stenosis. Endocrinological consultation – 
secondary hyperaldosteronism due to low potassium levels, ECG 
showing normal heart axis with wave flattening. In the presented 
case, the observed metabolic disturbances were due to obstruc-
tion rather than renal disease. 

During his last hospitalization in a surgery department from 
2010.08.31 through 2010.09.13, the patient was diagnosed with 
small bowel obstruction due to intestinal malrotation. Following 
results were obtained in laboratory investigations: Na 125 mmol/L, 
K 2.4 mmol/L, blood gases: pH 7.544, pCO2 48.3 mmHg, pO2 51.9 
mmHg, HCO3

- 38.32 mmol/L, BE 15.9 mmol/L, sO2 92%. Con-
trast-enhanced CT scan was decisive for the diagnosis of duode-
nal and small intestinal obstruction with intensional malrotation. 
Figs 1-6.
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struction or ischemia.  Peritoneal connective tissue bands fixate 
the bowels to the posterior abdominal wall while running across 
duodenum. Malrotation of midgut with rupture of large bowel 
mesentery may lead to the formation or mesocolic or paraduo-
denal hernia. Of all the malrotation variants subject to surgical 
management, incomplete rotation accounts for ca. 70-80% of cas-
es, nonrotation accounts for ca. 10-20% of cases, reverse rotation 
accounts for ca. 5% of cases while mesocolic hernia accounts for 
about 5-10% of cases. The conventional treatment of incomplete 
bowel rotation consists in rotating the bowel counterclockwise if 
midgut volvulus has occurred, sectioning of bands connecting the 
large colon and duodenum, broadening the base of the mesentery 
so as to prevent the recurrence of volvulus, and prophylactic ap-
pendectomy /7,10/. The swelling of mesenteric root is observed 
in 0.5 to 1% of the population as observed in autopsy studies. The 
Ladd’s procedure is performed by means of conventional open sur-
gery or, less frequently, laparoscopically. Laparoscopic surgery is 
not recommended in neonates.  Contrast-enhanced examination 
of upper gastrointestinal tract is considered to be the most relia-
ble examination facilitating the diagnosis of incomplete bowel ro-
tation. The examination allows for visualization of the duodenum 
and anatomical changes associated with malrotation. Intestinal 
obstruction is also observed. The sensitivity of the method is es-

The patient was subjected to surgical treatment as follows:  the 
abdominal cavity was opened by midline incision. Intestinal mal-
rotation with cecum located within the epigastric region and dis-
tended duodenum located intraperitoneally and impinged in the 
distal segment by multiple adhesions to the root of the small bowel 
mesentery. The duodenum and the proximal segment of the small 
intestine was freed from the adhesions leading to restoration of 
duodenal patency; the adhesions between the colon and the small 
bowel and small bowel mesentery were sectioned. Hemostasis 
control, layered closure. Dressing.

Operating surgeons: Andrzej Łapiński, Franciszek Rachel, Krys-
tian Gutterch.

After the healing of the wound, the patient was discharged home 
in good general condition.

DISCUSSION

During gestation, the midgut supplied with blood from the supe-
rior mesenteric artery grows too quickly to fit within the perito-
neal cavity, and enters the umbilical cord at about gestation week 
6. Bowel development starts at gestation week 4. Between week 
10 and 12, the bowel returns to the peritoneal cavity where it is 
rotated counterclockwise by 270 degrees. The process is divided 
into three stages: 

I – in weeks 5-10, the bowel exits the umbilical cord and is ro-
tated by 90 degrees. Physiological umbilical hernia, i.e. ompha-
locele, is formed.

II – in weeks 11-12, the rotation is completed to full 270 degrees. 
Nonrotation, incomplete rotation, and reverse rotation may oc-
cur in this period. Physiologically, the bowel enters the abdomi-
nal cavity and the cecum is located on the right. Normal location 
of the bowels continues; the process lasts from week 12 until the 
in-term delivery.

III – the bowel descends. Complete rotation occurs in gestation 
week 12. Fibers that fix the bowels in their normal locations are 
formed on the right side. Abnormalities that may occur at this stage 
include the lack of duodenal adhesion, non-fixation of the small 
bowel mesentery, vascular reversal, mesentery twisting around the 
superior mesenteric artery /6/. Intestinal malrotation is observed 
in 0.2% of newborns. Incomplete rotation occurs during the first 
stage. Duodenal obstruction is observed in its third part due to 
the Ladd’s bands, i.e. Connective tissue bands extending from the 
cecum to the mesentery /7,12/. In physiological conditions, du-
odenum is located posterior to the superior mesenteric vein and 
artery. Superior mesenteric vein is located right of the superior 
mesenteric artery. Duodenum is located anterior to the aorta and 
to the right of the spine; the cecum is located similarly /8,9/. In 
patients with intestinal malrotation, reverse location of the above 
is observed in 60% of cases. Intestinal malrotation is accompanied 
by Ladd’s syndrome manifesting as duodenal obstruction. The 
symptoms may be acute or recurrent. This developmental defect 
is characterized by the very narrow attachment of the mesentery 
to the posterior abdominal wall and the presence of fibrous bands 
(Ladd’s bands) fixating the abnormal location of cecum and co-
lon. The bands cause duodenal impingement which results in ob-

Fig. 1. Distended duodenal loop.

Fig. 2.  Spiral arrangement of mesenteric vessels. Superior mesenteric vein located left-
mediolaterally to the superior mesenteric artery.
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rial including 40 children with intestinal malrotation. Retrospec-
tive analysis covered the material collected over 20 years /8/. In 
one case, intestinal resection was required due to cecal ischemia. 
US researchers have analyzed a total of 2,065,594 of hospitalized 
patients. Intestinal obstruction was observed in 1% of the study 
population while intestinal malrotation was identified in 169 pa-
tients; most of the latter group was subjected to surgical treatment 
/12/. Other authors reported a group of 8 patients with intestinal 
malrotation and the mean age of 41.25 years (14-63) /10/. The di-
agnosis was made on the basis of ultrasound and CT scans. The 
primary treatment consisted in Ladd’s procedure or, less com-
monly, duodeno-intestinal anastomosis, and the resection of the 
large intestine in one patient /4,11/. Another group consisted of 
22 patients aged 18- 63 years /14/. The authors came to the con-
clusion that contrast-enhanced examinations and CT scans are 
crucial in these cases while laparoscopic surgery successfully solves 
the problem. Other authors compiled a set of 40 adult cases of in-
testinal malrotation reported in the literature in years 1923-1992 
/7/. In references cited therein, we were able to identify reports 
of isolated cases of intestinal malrotation including male patients 
aged 20, 25, 29, 57, 55, and 85 years and female patients aged 18, 
44, 46, 56, 57, 73, and 84 years /1,2,3,4,5,6,7,11,12,13,15/. Most 
commonly, the symptoms of intestinal malrotation are atypical 

timated at 95% while its estimated accuracy is 86%. The method 
facilitates visualization of duodenum under fluoroscopic control 
and is considered to be the gold standard /9,11/. In 75% of pa-
tients, the contrast agent unambiguously visualizes the symptoms 
of malrotation including partial obstruction of duodenum which 
may adopt a more basket-shaped appearance. In the case of mid-
gut volvulus and abnormal position of duodenum on the right side 
of the abdominal cavity, the ligament of Treitz adopts a corkscrew 
shape. Doppler ultrasound is a valuable diagnostic method /3,12/. 

Ultrasound scans based on clinical observations are repeatable 
and facilitate determination of the anatomy of the distal segment 
of duodenum, aorta, and superior mesenteric artery and vein. This 
examination allows to rule out pathologies and may be a useful 
screening examination, particularly in neonates.  In contrast-en-
hanced CT scans, intestinal malrotation is visualized as a whirl 
sign resulting from the superior mesenteric vein and the mes-
entery being twisted around the superior mesenteric artery in a 
counterclockwise direction and duodenal distention indicative of 
its narrowing due to the Ladd’s bands. /4,6,13,15,16/.

Jerzy Czernik, the head of the Department of Pediatric Surgery 
and Urology in Wrocław, has presented the largest Polish mate-

Fig. 3.  Bowels rotated rightwards around the mesentery. Presented here is the rotation 
of the initial segment of jejunum.

Fig. 4. Rightward rotation of transverse colon

Fig. 5.  Cecum relocated somewhat towards the midline and to the mid-abdominal region. Fig. 6. Hypotrophic cecum, loops grouped within the pelvis, mostly to the right.
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our study, final diagnosis was possible thanks to a contrast-en-
hanced CT scan; we consider this technique to be the best meth-
od for diagnosing intestinal malrotations. The surgical treatment 
consisting in the sectioning of Ladd’s bands and adhesions facili-
tated restoration of bowel patency and of resolution of metabolic 
disturbances. The persistent hypokalemia and metabolic alkalosis 
were due to the gastrointestinal tract obstruction rather than Bart-
ter syndrome - a genetically determined tubulopathy resulting in 
renal losses of sodium. The patient was discharged home with no 
reported complaints. Since that time, the patient has been able 
to work for several years without any symptoms of the disorder. 

and chronic. They are rarely associated by complete obstruction 
of the bowel, and the diagnosis is very difficult to make. Thus, 
the “watchful waiting” principle is commonly practiced. The 
most common surgical intervention consisted of Ladd’s proce-
dure. In one patient, the bowel had to be rotated counter-clock-
wise by 360 degrees following the release of adhesions /15/.   
In our patient, diagnostic difficulties persisted despite numerous 
consultations and hospitalizations due to the partial maintenance 
of bowel patency. Due to such diagnostic difficulties, psychiatric 
examinations were suggested in two patients reported in the lit-
erature, including the patient whose case is reported herein. In 
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