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Background Intestinal malrotation is a developmental anomaly of the midgut in which there is failure of the 
normal fetal rotation of intestines around the superior mesenteric artery and their fixation in the 
peritoneal cavity.1 This causes duodenal obstruction or volvulus, and presents as bilious vomiting 
within the first month of life. Congenital midgut malrotation, a rare anatomic anomaly that can lead 
to duodenal or small bowel obstruction, is rarely observed beyond the first year of life. The incidence 
of malformation is estimated at approximately 0.5 percent live births in children and 0.2% percent in 
adults.4 Nearly 15 percent of patients with a confirmed diagnosis of intestinal malrotation will remain 
asymptomatic throughout life.8 Patients can present with symptoms of acute bowel obstruction and 
intestinal ischemia with volvulus or with symptoms of chronic abdominal pain. These symptoms are 
caused by peritoneal bands (Ladd’s bands) that run from the cecum to the right lateral abdominal 
wall.5 Rotational anomalies of the midgut are usually rare in adults and only require operative 
treatment if they are symptomatic. Though they are often difficult to diagnose, rapid recognition and 
surgical treatment usually lead to a successful outcome. In the following report, a case of incidental 
intestinal malrotation with clinical findings of acute appendicitis is discussed.  

Summary Our patient was a 48-year-old female who presented with lower abdominal pain for two days. On 
physical exam, she had a positive McBurney’s point and obturator sign. CT of the abdomen and 
pelvis was consistent with acute distal appendicitis. Upon laparoscopy, the sigmoid colon was found 
on the right while the cecum, ileocecal valve and appendix were in the right and middle of the 
mesentery. An appendectomy was performed, and the patient was educated on her condition and 
told to return if any symptoms arise. The cause and incidence of intestinal malrotation in adults is 
discussed in this report.  

Conclusion Intestinal malrotation in adults is rare and can be presented as either acute intestinal obstruction or 
chronic abdominal pain. The best surgical management is performing the Ladd procedure to prevent 
intestinal ischemia and volvulus. 
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Case Report
A 48-year-old female with a past medical history of diabe-
tes mellitus presented with abdominal pain. She reported 
that for the past two days, she had worsening abdominal 
pain. The pain was localized to her right and left lower 
quadrants, without radiation and not associated with 
oral intake. The pain was rated 8/10 and was described 
as a sharp pain that was constantly present. She also com-
plained of chills and nausea, but no vomiting. She denied 
diarrhea, any recent falls or injury, and any exposure to ill 
contacts. On physical exam, her vital signs were pulse 83, 
respirations 18 and blood pressure 102/59. The abdomen 
was soft, without rebound or guarding. A positive McBur-
ney’s point and positive obturator sign was noted, with a 
negative Psoas sign. On admission, her white blood cells 
were normal at 5.7 but trended up to 18.7 about 14 hours 
afterwards. Her hemoglobin, and basic biochemistry panel 
were within normal limits. CT of the abdomen and pelvis 
with contrast showed findings consistent with acute distal 
appendicitis. The distal 3 cm of the appendix was thick-
ened to 1.3 cm, fluid-filled and showed adjacent strand-
ing. The segment of distended appendix was seen located 
within the right anterior paracentral pelvis approximately 
3 cm above the umbilicus (Figure 1 and Figure 2). We can 
also see the sigmoid colon on the right and cecum in the 
middle of the body (Figure 3).

At surgery, the patient had moderate rotations where the 
sigmoid colon and the descending colon were located on 
the right side and cecum and ileocecal valve as well as 
appendix were in the middle of the mesentery (Figure 4, 
Figure 5, Figure 6). The liver, gallbladder and heart were 
all located in their anatomically correct positions. Because 
this patient did not exhibit signs of peritonitis, bowel 
ischemia or bowel obstruction, a Ladd procedure was not 
deemed necessary at this time. The patient was educated 
on her condition and told to return if any symptoms of 
bowel obstruction or volvulus develop. 

Figure 1. CT abd and pelvis showing appendix with fecalith located in the 
anterior paracentral pelvis

Figure 2. Vermiform appendix shown in paracentral pelvis

Figure 3. Malrotation of the sigmoid colon and cecum

Figure 4. Mesoappendix located in middle of pelvis

Figure 5. Laparoscopic view of descending colon on the right and cecum in 
the middle
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Discussion
After the fifth week of development, the gut is divided into 
three components: the foregut, the midgut, and the hind-
gut. Embryological abnormalities of the gastrointestinal 
tract can cause malrotation of the midgut.3 The midgut 
is the portion of the embryo from which the intestines 
develop. It begins from the end of the foregut at the begin-
ning of the bile duct and continues to about two-thirds 
of the transverse colon. During development, the midgut 
grows rapidly and physiologically herniates outside of the 
abdominal cavity into the umbilical cord. After the midgut 
rotates around the superior mesenteric artery, it forms a 
midgut loop. Once the body of the fetus catches up with 
the midgut, the physiologically herniated portion moves 
out of the umbilical cord and therefore, ceases to exist. The 
arterial supply of the midgut is from the superior mesen-
teric artery, a branch of the aorta. The venous supply of 
the midgut is via the portal venous system and the lymph 
drainage is through the paravertebral superior mesenteric 
nodes.7 

Intestinal rotation anomalies primarily involve the mid-
gut. In stage 1 anomalies, the midgut fails to return from 
its physiologic herniation into the umbilical cord back 
into abdominal cavity.1 This leads to an omphalocele, in 
which the midgut protrudes from the abdominal cavity. 
In stage 2 anomalies, the midgut fails to rotate properly, 
doesn’t rotate at all, or rotates in a backward fashion. Stage 
2 abnormalities lead to failure of the duodenum rotating 
behind the superior mesenteric artery as well as fluctua-
tions in the proper positioning of the ascending colon, 
transverse colon and descending colon. Stage 3 of devel-
opment includes the fusion and proper anchoring of the 
mesentery. Improper development of this stage can lead to 
a mobile cecum, an unattached duodenum or misaligned 
small bowel mesentery.9 

Most acute presentations of intestinal malrotation are 
evident within the first month of life. Newborns typi-
cally present with abdominal pain and bilious vomiting. 
In adults with acute symptomatic intestinal malrotation, 
one of two common disease processes may develop. One 
group may develop symptoms of bowel obstruction with 
symptoms of abdominal pain, nausea, bilious vomiting, 
and constipation. Since the obstruction is most commonly 
proximally located, abdominal distension is not a common 
symptom. The second group may present with signs and 
symptoms of volvulus due to peritoneal bands constrict-
ing and compressing superior mesenteric vessels.6 This can 
cause the bowel to become infarcted and fill with blood, 
as venous drainage is blocked. These patients can present 
with intermittent constipation and mild abdominal pain. 
If the volvulus is relieved spontaneously, patients present 
with blood-tinged diarrhea due to the infarcted bowel 
bleeding into the lumen. 

The diagnosis of intestinal malrotation is most commonly 
diagnosed with either upper GI tract contrast imaging or a 
barium enema. A CT scan can also be useful in identifying 
the abnormal locations of the intestine. The classical treat-
ment for intestinal malrotation is the Ladd procedure.5 
This procedure consists of mobilizing the duodenum and 
the right colon as well as the Ladd’s bands (periotoneal 
bands) and possible adhesions near the superior mesenteric 
vessels. An appendectomy is also commonly performed as 
diagnosing future conditions of would prove to be difficult 
since the appendix is not located in the classical lower right 
quadrant. The overall purpose of the Ladd procedure is 
to reduce the risks of intestinal ischemia and volvulus by 
locating the small intestine and widening the mesenteric 
base.  

It is quite unusual to diagnose a patient with incidental 
intestinal malrotation and acute appendicitis due to the 
varying location of the appendix. Most patients expe-
rience vague abdominal pain that often cannot be ruled 
out via clinical diagnosis. Moreover, due to the abnormal 
location of the appendix and intestines, patients do not 
present with typical symptoms of acute appendicitis.2 The 
most important differential tools in such cases are imaging 
studies of the abdomen and pelvis. Early clinical suspicion 
and an adequate CT of the abdomen and pelvis are crucial 
in diagnosing acute appendicitis in a patient with possible 
intestinal malrotation. Failure to detect early appendicitis 
can lead to appendiceal perforation and possible abscess 
formation. 

Figure 6. Laparoscopic view of left colon on right with cecum and staple 
line of appendectomy in the middle 
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Conclusion
Intestinal malrotation in adults is rare and can be present-
ed as either acute intestinal obstruction or chronic abdom-
inal pain. The best surgical management is performing the 
Ladd procedure to prevent intestinal ischemia and volvu-
lus. 

Lessons Learned
Intestinal malrotation can lead to obstruction or volvulus. 
Early detection and treatment are critical to prevent intes-
tinal ischemia. The Ladd procedure and an appendectomy 
are commonly performed in adults with intestinal malro-
tation. 
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