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ARTICLE INFO ABSTRACT

Article history: INTRODUCTION AND IMPORTANCE: The incidence of intestinal malrotation is 1 in 6000 births, and 90% of
RecerEd ?4 DeFembef 2020 cases occur within the first year of life. Adult cases are rare, with a reported incidence of 0.2%-0.5% of all
Received in revised form 14 January 2021 cases. The significance of reporting this case is to recognize that some adult-onset cases require surgery

Accepted 14 January 2021 even in the absence of intestinal necrosis.

CASE PRESENTATION: A 36-year-old man was infected with streptococcus and treated with antibiotics. He
Keywords: developed appetite loss and his weight decreased 12 kg in 4 months. His abdomen was flat and soft with
lcriseestriif;?rr;alm tation no tenderness. A computed tomography scan showed that the horizontal duodenal leg was not anchored
Midgut volvulus to the retroperitoneum. Rotation of the mesentery, which was wrapped around the superior mesenteric

artery in a clockwise direction, was observed, suggesting midgut volvulus. We performed emergency

Weight loss
Collateral vessels surgery and Ladd’s procedure.
Adult CLINICAL DISCUSSION: A previous study reported that the most common symptom in the chronic course
of intestinal malrotation was abdominal pain in 41.2% of cases, and weight loss was observed in only
2.6% of patients. The high degree of intestinal adhesion suggests that repeated torsion and release and
the development of collateral vessels may have contributed to the asymptomatic course.
CONCLUSION: Adult-onset intestinal malrotation should be considered as a differential diagnosis in the
presence of weight loss and gastrointestinal symptoms. The timing of surgery is still controversial.
In chronic cases, severe adhesion might be expected and laparoscopic surgery should be considered
carefully.
© 2021 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction significance of reporting this case is to recognize that some adult-
onset cases require surgery, even in the absence of intestinal
The normal bowel rotation is 270°; however, Wang et al. necrosis. This case report was reported in line with the SCARE
reported that intestinal malrotation can be divided into four types criteria [6].

based on the type of rotation [1]: non-rotation, which stops at 90°;
malrotation, which stops at 180°; reverse rotation, and paraduo-
denal hernia. The incidence of intestinal malrotation is 1 in 6000
births [2], and 90% of cases occur within the first year of life because
of midgut volvulus [3]. Adult cases are rare, with a reported inci-
dence of 0.2%-0.5% of all cases. Midgut volvulus due to intestinal
malrotation is common in infantile cases, but it is estimated to
occur in 15% of adult cases [1,4,5]. We report a case of midgut
volvulus associated with intestinal malrotation, which was dis-
covered in an adult with a rare complaint of weight loss. The

2. Case presentation

A 36-year-old man was referred to our hospital with a chief
complaint of weight loss. Four months earlier, he had a strepto-
coccal infection that was treated with antibiotics. Thereafter, he
developed anorexia and weight loss (78 kg—66 kg), and then he
visited our hospital. However, he had no abdominal pain during
the infection or weight loss. There was nothing noteworthy in his
medical history, drug history, psychosocial history, or family his-
tory. He had no unusual use of alcohol, smoking, or recreational
Trresponding author at: Department of Gastroenterological Surgery, Division drugs. Thel‘e Yvere no episodes ofrecgrrlng abdomlpal painin child-
of Cancer Medicine, Kanazawa University, 13-1 Takara-machi, Kanazawa, 9‘20—8641, hood. His height was 172 cm and his body mass index (BMI) Wa.S
Japan. 22.3. He had normal body temperature and no abnormalities in his

E-mail address: yuri_higa@staff.kanazawa-u.ac.jp (Y. Higashi). vital signs. His abdomen was flat and soft with no tenderness. The
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2210-2612/© 2021 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).
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PV splenic vein

Fig. 1. Axial contrast-enhanced computed tomography images. The horizontal duodenal leg is not anchored to the retroperitoneum and passes through the ventral side of
the superior mesenteric artery (SMA). There is clockwise rotation of the mesentery around the SMA and narrowing of the intestine. The main trunk of the superior mesenteric
vein (SMV) is disrupted at the tortuosity, and collateral vessels to the portal vein are well developed.

laboratory data were normal: WBC 4100/p], RBC 469 x 10%/pl, Plt
250 x 103/wl, Neu 45.7%, LDH 129 IU/I, CPK 60 1U/I, and CRP 0.02
mg/dl.

A computed tomography scan was performed and a diagnosis of
midgut volvulus was made because of the narrowing of the intesti-
nal tract and the clockwise rotation of the mesentery, as if it were
wrapped around the SMA (whirlpool sign). There was a beak sign-
like appearance in the small intestine at the torsional area, although
the contrast effect of the intestinal wall was preserved without
prominent dilatation of the small intestine (Fig. 1). Because of the
strong irreversible twisting and a report that massive bowel resec-
tion is more likely to be required in cases with midgut volvulus
[7], we decided to perform emergency surgery before the intes-
tine became necrotic. We explained the condition and the surgery
to the patient and his family, and obtained their consent for the
emergency surgery.

The operator was a board-certified surgeon of the Japan Sur-
gical Society with six years of experience in general surgery.
The small intestine had gathered on the right side of the
abdomen and the ileocecum presented at the center of the
upper abdomen. Fortunately, there were no ischemic changes
in the intestine. The superior mesenteric vein (SMV) ended at
the volvulus point and thick collateral veins were observed
from the SMV to the portal vein. We peeled away the heavy
adhesions and divided the Ladd’s band. Then, we repaired the
volvulus and expanded the basal mesenteric area (Ladd’s pro-
cedure) before performing prophylactic appendectomy (Fig. 2).
Finally, the intestinal tracts were of the non-rotation type. The
operative time was 147 min and the estimated blood loss was
30 ml.

It was expected that after the surgery, the collateral blood ves-
sels would be invisible and the bowel would be untwisted, and that
the patient could be discharged rapidly. Comparing pre- and post-
operative computed tomography images, the preoperative torsion
of the mesentery around the SMA had been released but the col-
lateral vessels remained (Fig. 3). On postoperative day 10, paralytic
ileus developed as soon as he started eating, and a gastric tube

Fig. 2. Surgical findings. The ileocecum presented at the center of the upper
abdomen, and the Ladd ligament was present. The intestine was highly adherent.

was reinserted. On postoperative day 16, consecutive X-ray bowel
examinations showed that most of the contrast medium remained
in the stomach (Fig. 4A). He was able to start enteral feeding from
postoperative day 23 and was discharged from the hospital on
postoperative day 26 with nutritional supplementation. A consec-
utive bowel examination on postoperative day 31 showed that the
contrast agent had reached the large intestine and he was able
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Fig. 3. Computed tomography findings during the operation. The preoperative torsion of the mesentery around the superior mesenteric artery axis was removed. The formed

collateral vessels were still present.

to ingest a meal (Fig. 4B). Two years after the operation, he was
eating normal food as before, and his body weight recovered to
76 kg.

3. Discussion

Whereas midgut volvulus in infancy presents suddenly with
clinical symptoms including bilious vomiting, some adult cases
present with an acute onset or with chronic symptoms only. It
was reported that adult patients with a chronic course of intestinal
malrotation tend to be difficult to diagnose and have a long dis-
ease period with a mean age at diagnosis of 38.9 years [8]. Neville
et al. reported that the most common symptom in a chronic course
was abdominal pain in 41.2% of cases, followed by vomiting in
12.4% of cases. Weight loss was observed in only 2.6% of patients
[8]. The asymptomatic and chronic courses in adults might be for
the following two reasons. First, the development of adipose tis-
sue in the mesentery of adult patients increases the thickness of
the mesentery, so the volvulus is mild. Second, the repetition of
midgut volvulus and spontaneous release leads to the develop-
ment of collateral vessels, making intestinal necrosis less likely to
occur.

In the present case, the patient was obese with an original
BMI of 26, and his torsion was thought to be mild. However, his
infection might have decreased his appetite, resulting in a thin-
ning of the mesenteric fat and a slightly stronger torsion. This
might have exacerbated the torsion, which may have led to fur-
ther anorexia and weight loss. In addition, the high degree of
intestinal adhesions suggests that repeated torsion and sponta-
neous release as well as the development of collateral vessels
may have contributed to the asymptomatic course. Necrosis of
the intestine due to midgut torsion follows the course of conges-
tion of the venous system, edema of the intestine and mesentery,
exacerbation of torsion and strangulation, ischemia of the arteries,
and finally, necrosis of the intestine. We think that the devel-
opment of the collateral circulation prevented the congestion

and edema of the intestine, even if the torsion became more
severe.

In this case, we decided to perform emergency surgery, but
previous studies have reported asymptomatic patients who under-
went elective surgery [8,9]. However, once ischemia occurs,
massive bowel resection is necessary. Butterworth et al., reported
a study on the presence of midgut volvulus, where 19% of cases
required bowel resection and the mean resection length was 121
cm [7]. If the torsion is severe, emergency surgery should be con-
sidered, even if the patient is asymptomatic. In addition, there is
an option to perform the Ladd procedure with open laparotomy or
laparoscopy. Laparoscopic surgery for intestinal malrotation with
midgut volvulus in neonates was reported to be feasible and safe
compared with open surgery [10]. There have been several reports
of laparoscopic Ladd’s procedure for intestinal malrotation with-
out midgut volvulus in adults [11]. However, in the case of chronic
midgut volvulus with intestinal malrotation, it is difficult to per-
form Ladd’s procedure laparoscopically because of the high number
of adhesions.

The patient developed postoperative ileus and had dif-
ficulty recovering, which may have been caused by the
extensive dissection of adhesions in the abdomen, includ-
ing the colon. If a high number of adhesions are present at
the time of surgery, it might be necessary to consider the
creation of an intestinal colostomy for postoperative manage-
ment, and the administration of drugs to promote intestinal
peristalsis.

4. Conclusions

Although adult-onset intestinal malrotation is rare, it should be
considered as a differential diagnosis in the presence of weight loss
and gastrointestinal symptoms with a chronic course. The timing of
surgery in asymptomatic cases of adult intestinal malrotation with
midgut volvulus is still controversial. In chronic cases, severe adhe-
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Fig. 4. Consecutive bowel examinations. On postoperative day 16, the contrast medium remained in the stomach. On postoperative day 31, the contrast medium has reached

the colon.

sion might be expected. Therefore, laparoscopic surgery should be
considered carefully.
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