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Introduction

Intestinal malrotation is a rare congenital anomaly that 
results from failure of the normal rotation and fixation of 
the midgut around the axis of the superior mesenteric artery 
(SMA) during embryologic development. Approximately 
90% are diagnosed with the onset of symptoms during the 
first year of life (1,2), but asymptomatic diagnosis in adults 
is uncommon.

When abdominal surgery is required in adult patients 
with asymptomatic intestinal malrotation, surgeons should 
carefully consider its anatomical differences (3). Especially 
when creating a Roux-en-Y reconstruction, a proper 
design of the Roux limb is crucial in avoiding twisting 
or obstruction of the intestine after surgery. We herein 
report a case of gastric cancer with an adult asymptomatic 
intestinal malrotation treated by laparoscopic total 
gastrectomy (LTG) while considering adequate design of 
Roux-en-Y reconstruction.

Case presentation

A 67-year-old man was referred to our hospital for further 
evaluation of gastric cancer detected after epigastric 
discomfort. Upper endoscopic examination showed a 
type 3 tumor on the posterior wall of the gastric corpus. 
Abdominal computed tomography (CT) showed several 
lymph node metastases, and a small amount of ascites 
with small peritoneal nodules. He was diagnosed with 
clinical stage IV gastric carcinoma, and platinum-
fluoropyrimidine chemotherapy was started. After 
four cycles of chemotherapy, CT examination showed 
remarkable shrinkage of the main tumor and metastatic 
nodes as well as disappearance of the ascites and peritoneal 
nodules. Staging laparoscopy was performed and confirmed 
P0CY0 status; therefore, radical gastrectomy as conversion 
therapy was planned. During the staging laparoscopy, 
non-rotation type intestinal malrotation was detected 
incidentally. We retrospectively checked CT images and 
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verified that the superior mesenteric vein (SMV) was 
located on the left side of the superior mesenteric artery 
(SMA), known as the “SMV rotation sign” and the whole 
colon was located on the left side and the jejunum on the 
right side of the patient (Figure 1A,B). Careful informed 
consent about laparoscopic surgery for advanced gastric 
cancer was obtained from the patient (4). LTG with spleen-
preserving splenic hilar dissection was carried out. The 
usual C-shaped Roux limb appeared unnatural, presenting 
some risk of bowel twisting or obstruction. Finally, we 
designed a reverse C-shaped Roux limb that was more 
anatomically suitable. Intracorporeal esophagojejunostomy 
was done with a side-to-side overlap method as previously 
described (5,6), whereby the jejunum is anastomosed 
at the posterior wall of the esophagus. Usually in our 
procedure, a linear stapler is inserted from the right lower 

port; however, in this case it was introduced from the left 
lower port to adjust its axis to the jejunum. The common 
entry hole was closed by an interrupted hand-sewn suture 
as usual (Figure 2A,B). A jejunojejunostomy was made 40 
cm distal from the esophagojejunostomy in side-to-side 
anti-peristaltic fashion, completing a reverse C-shaped 
Roux-en-Y reconstruction (Figure 2C). A mesenteric gap 
resulting from the jejunojejunostomy was closed as normal. 
Unusually, Petersen’s defect was not recognized because 
the mesentery of the transverse colon was dislocated to the 
right side of the patient. There was a small space between 
the anterior surface of the pancreas and the lifted Roux 
limb, but the closure appeared difficult, raising concern for 
pancreatic injury (Figure 2D,E). The completion schema 
of the reconstruction is shown in Figure 3. The operation 
time was 247 minutes and estimated blood loss 3 g. The 
postoperative course was uneventful, and the patient was 
discharged on the 8th postoperative day.

Discussion

As the incidence of intestinal malrotation diagnosed in 
adults has been reported as 0.2% to 1.0%, every clinical 
surgeon is open to the probability of encountering patients 
with this disease. Four subtypes of this disease are well 
known, namely, non-rotation type (only 90° rotation), 
malrotation type (only 180° rotation), reversed rotation 
type, and paraduodenal hernia (7), according to the status 
of rotational insufficiency. Non-rotation type, which was 
recognized in the current case, is reported as the most 
common subtype, accounting for around 50%. Nowadays, 
most cases of asymptomatic intestinal malrotation are 
diagnosed either incidentally during surgery or via an 
abdominal CT scan with specific findings (8). As the 
number of laparoscopic surgeries continues to increase, the 
importance of exploration of the abdominal cavity should 
be emphasized.

Usually the Roux limb is placed in a C-shaped position 
because the Treitz ligament is located on the left side of 
patients. In the current case, we placed the Roux limb in a 
reverse C-shape to achieve the natural contours. Lee et al.  
also reported using this reverse C-shaped Roux limb in 
a similar patient (9). For esophagojejunostomy they used 
a circular stapler, which was introduced from a mini-
laparotomy on the right side of the patient. In the current 
case, we used a linear stapler in overlap mode, which is a 
standardized procedure in our institution. The completion 
view of the Roux-en-Y limb was very natural.

Figure 1 Computed tomography examination; the superior 
mesenteric vein (arrowhead) was located on the left side of the 
superior mesenteric artery (arrow) (A). Large intestine was located on 
the left side and small intestine was on the right side of the body (B).
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In patients with intestinal malrotation, prevention of 
postoperative bowel obstruction, torsion, or internal hernia 
is essential. In Roux-en-Y reconstruction under laparoscopic 
surgery, closure of the mesenteric gap or Petersen’s defect 

usually is thought to be mandatory in avoiding internal 
hernia. In the current case, Petersen’s defect was absent 
owing to dislocation of the transverse colon mesentery, 
which deviated to the left side. In this case it was impossible 
to suture the space between the jejunal limb and the 
retroperitoneum, although these decisions should be made 
according to the individual anatomical situation.

Published reports of laparoscopic gastric cancer surgery 
for adult intestinal malrotation are rare. To the best of our 
knowledge, our report is the second in the English language 
regarding LTG in a patient with intestinal malrotation. A 
previous report by Lee et al. also emphasized the efficiency 
of similar Roux-limb creation with an excellent postoperative 
course (9). Although such disease situations may be very rare, 
this method can be recommended for similar cases.

In conclusion, when performing LTG following Roux-
en-Y reconstruction in patients with intestinal malrotation, 
an adequate Roux-limb design according to each situation is 
considered essential. A reverse C-shaped Roux limb is our 
recommended option.
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Figure 2 Intraoperative findings: esophagojejunostomy with overlap method. The anastomosis axis is toward the right diaphragmatic 
crus. The entry hole was closed by interrupted sutures intracorporeally (A,B). Roux limb was shaped in clockwise fashion (C). Petersen’s 
defect was not recognized (D), and space was left between the anterior surface of the pancreas and the lifted Roux limb (E). SMV, superior 
mesenteric vein.

Figure 3 The completion schema of the reconstruction with 
the reversed C-shaped Roux limb. R, Roux limb; P, pancreas; D, 
duodenum.
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