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Abstract

Background: Intestinal nonrotation is a rare congenital condition that causes fatal colonic volvulus at any age.
Once volvulus attack occurs, radical surgical therapy is required for treatment and the prevention of recurrence. This
report describes the case of an adult female patient with a recurrence of cecum volvulus due to intestinal
nonrotation after transverse colon resection for colonic volvulus.

Case presentation: A 27-year-old female visited our emergency room (ER) with intermittent abdominal pain and
nausea. Enhanced computed tomography (CT) showed enlargement of the level of the ascending and transverse
colon and an obstruction with a whirlpool sign at the transverse colon. The small intestine was distributed on the
right side of the abdominal cavity, and the large intestine occupied the left side. She was diagnosed with volvulus
with intestinal nonrotation, and emergency surgery was performed. Surgical examination indicated that the
ascending colon to the transverse colon was not fixed to the retroperitoneum, and the transverse colon was
rotated 180° clockwise. The axis of the volvulus was a mesenteric adhesion of the transverse colon. The involved
transverse colon was resected, and the intestine was reconstructed by functional end-to-end anastomosis (FEEA).
Six years after the initial surgery, the patient presented to the ER with abdominal fullness and lower abdominal
pain. Enhanced CT revealed that the cecum, ascending colon, and remaining transverse colon were dilated with an
obstruction. The appendix was located in the left upper abdominal cavity. The clinical diagnosis was cecal volvulus
with intestinal nonrotation. An emergency laparotomy revealed that the cecum was rotated 180° clockwise. The
terminal ileum to the remaining transverse colon was resected, and FEEA was performed. Seven months later, she
suffered obstruction of the intestine caused by an operative adhesion, and conservative treatment was successful.
The patient has had no abdominal symptoms for one and a half years so far.

Conclusions: Surgeons should realize that nonrotation of the intestines induces volvulus in adulthood and should
familiarize themselves with its clinical findings, appropriate treatment, and prognosis. Even after surgical treatment,
awareness of the recurrence of volvulus should be maintained to avoid a late diagnosis.
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Background
Colonic volvulus can cause bowel obstruction and lead to is-
chemia, gangrene, and perforation of the involved segment,
resulting in death [1]. Various diseases and conditions can
induce volvulus of the large intestine, such as pregnancy,
previous pelvic surgery, neuropsychological impairment, dia-
betes, chronic constipation, and institutionalization [1–3].

Anomalies of intestinal rotation during the fetal period are
crucial factors for the presentation of volvulus at any age
[4–6]. The rate of adult patients varies among reports.
Forty-eight percent of patients with this malrotation are
diagnosed at an age over 18, either symptomatically or
asymptomatically [7], but another study mentioned that
approximately 75% of patients are diagnosed before 5 years
of age [8]. The anomaly can provoke colonic volvulus in any
segment of the large intestine at adulthood, and emergency
surgery is needed. However, the prevalence and favored site
of the colonic volvulus in adulthood is unclear, with limited

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made.

* Correspondence: yusukesakimura@gmail.com
1Department of Gastroenterological Surgery, Ishikawa Prefectural Central
Hospital, 2-1 Kuratuki Higashi, Kanazawa, Ishikawa 9208530, Japan
Full list of author information is available at the end of the article

Sakimura et al. Surgical Case Reports           (2019) 5:147 
https://doi.org/10.1186/s40792-019-0710-x

http://crossmark.crossref.org/dialog/?doi=10.1186/s40792-019-0710-x&domain=pdf
http://orcid.org/0000-0002-1919-4963
http://creativecommons.org/licenses/by/4.0/
mailto:yusukesakimura@gmail.com


case reports [7, 9–14], and no case of recurrence at different
segments has been reported. Every surgeon should know
that an anomaly of the intestinal rotation is not only a
pediatric disease but that adult patients can also be affected
[15]. Here, we report a rare case of recurrence of cecal vol-
vulus after resection of the transverse colon for volvulus in a
female patient with undiagnosed nonrotation.

Case presentation
First surgery
A 27-year-old female visited our emergency room (ER)
with intermittent abdominal pain and nausea. Her last
bowel movement was 2 days before visiting. She had no
notable past medical history, including no abdominal
operation or growth abnormalities. On her physical
examination, she was tachycardic, with a pulse of
136 bpm, but the rest of her vital signs were normal. Ab-
dominal examination revealed distension and epigastric
tenderness with peritoneal irritation symptoms. Her
laboratory examination results showed slightly elevated
C-reactive protein levels (1.8 mg/dL), but the other find-
ings were within normal ranges. Enhanced computed
tomography (CT) showed enlargement at the level of the
ascending and transverse colon (Fig. 1). The transverse

colon had an obstructive point with a whirlpool sign.
The colonic wall showed no ischemic signs, but the sup-
ply vein was dilated. The large intestine was located on
the left side of the abdominal cavity, and the small intes-
tine occupied the other side. The duodenum did not
cross between the superior mesenteric artery (SMA) and
the abdominal aorta but went down straight on the right
side of the SMA. The SMA and the superior mesenteric
vein (SMV) were located at inverted positions; the SMA
was on the right side, and the SMV was on the left. The
patient was diagnosed with transverse colonic volvulus,
and nonrotation of the intestine was suspected.
A transanal ileus tube was placed endoscopically at the

dilated colon to decompress the enlargement. The mu-
cosa of the colon was congestive, but there were no nec-
rotic findings (Fig. 2). She was treated conservatively and
observed for the next 24 h. However, her symptoms
remained, and CT revealed no improvement in the
intestinal obstruction and showed increasing ascites.
Conservative therapy was determined to be ineffective;
therefore, emergency surgery was performed. The
laparoscopic view revealed the enlarged transverse colon,
and there was no space for the surgical procedure. Con-
sequently, the operation was converted to laparotomy

Fig. 1 Enhanced computed tomography before the first surgery. Transverse section (a) and coronary section (b) images show the enlarged transverse
colon (T) with an obstructed point at the splenic flexure with a whirlpool sign (yellow arrow). The ascending colon (A), transverse colon (T), and
descending colon (D) were located on the left side of the abdominal cavity, and the small intestine (SI) was located on the other side. The cecum (C)
inhabited the pelvic cavity. The superior mesenteric artery (red arrow) was located on the right side of the superior mesenteric vein (blue arrow). The
duodenum did not cross the vertebral column but traveled down straight (red circle). The drainage veins were dilated, but there were no signs of
ischemia. c and d illustrate the gastrointestinal tract of nonrotation and volvulus at the transverse colon before surgery
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with a middle abdominal incision. The dilated transverse
colon was pulled out from the abdominal cavity without
any mobilization, and it was rotated with 180° clockwise
along a bridging adhesion within the transverse colon it-
self. The dilated transverse colon was resected (Fig. 3)
and reconstructed with functional end-to-end anasto-
mosis (FEEA). The surgical observation also showed that
the mesenteries of the ascending colon to the transverse
colon had mobility without fixation to the retroperito-
neum. There was no ligament formation requiring
Ladd’s procedure. The surgical diagnosis was transverse
colonic volvulus, nonrotation type, due to the anomaly
of bowel rotation. She was discharged uneventfully 12
days after the surgery.

Second surgery
Six years after the first surgery, the patient present to
the ER with abdominal fullness and lower abdominal
pain. On physical examination, her vital signs were nor-
mal. Abdominal examination revealed distension and
light lower abdominal tenderness without peritoneal irri-
tation. Her laboratory data were within the normal
range. Enhanced CT revealed the dilated colon with an
obstruction at the ascending colon (Fig. 4). Although a

focal beak sign and narrowing of the vein were noted,
there was no sign of ischemia. The appendix was located
on the left upper side of the abdominal cavity, unlike in
the previous surgery. Clinical diagnosis was volvulus of
the cecum and intestinal nonrotation, and emergency
laparotomy was performed. In the surgery, the tract
from the dilated cecum to the remaining transverse
colon was extracted from the abdominal cavity without
any resistance (Fig. 5). There was torsion of the terminal
ileum to the remaining transverse colon with a 180°
clockwise rotation. The dilated and twisted tract was re-
moved, and ileocolic anastomosis with FEEA was per-
formed. The anastomotic site of the previous surgery
was adhered and fixed to surrounding tissue. She was
discharged uneventfully on postoperative day 9. Al-
though the patient was diagnosed with obstruction of
the intestine caused by an operative adhesion 7 months
after the surgery, conservative treatment relieved her
symptoms in 3 days of hospitalization.

Discussion
The true incidence of intestinal rotational disorders is
unknown, although a report indicates that the ratio is
approximately 0.2–1% of the population and that

Fig. 2 Endoscopic findings before the first surgery. There was an obstructed area of the transverse colon (a), and the scope managed to pass
through the lesion. The oral side of the colon was dilated and contained with feces. The wall was conjugated and swollen, but no ischemic
change was observed (b)

Fig. 3 Pathological findings of the first surgery. The enlarged transverse colon was resected (a) and showed edema macroscopically. Pathological
findings (b) revealed edema and conjugated submucosal layers, and the mucosal layer showed hemorrhage and detachment. These findings
were inconsistent with the acute circulating disturbance
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patients present symptomatically at a rate of 1 in 2500
[16]. This condition is the result of an error during the
embryonic period. The classification of these anomalies
is divided into nonrotation, malrotation, incomplete ro-
tation, paraduodenal hernia, and reverse rotation [5].
Nonrotation is characterized by the duodenum traveling
descending straight down to the right side of the SMA
and the small intestine occupying the right side of the
abdominal cavity and the large intestine located on the
left side. Incomplete rotation or malrotation causes duo-
denal obstruction due to the formation of Ladd’s bands
and the lack of duodenal loop rotation. This condition
can lead to catastrophic midgut volvulus. Paraduodenal
hernia is caused by failure of the 180° counterclockwise

rotation of the midgut. The small intestine herniates be-
tween the ascending mesocolon and the retroperito-
neum. Reversed rotation presents as the transverse colon
located inferior to the duodenum and causes partial
mesenteric arterial, venous, and lymphatic obstruction.
Abnormal rotation of the intestine tends to be

discussed as a pediatric disease; however, adult patients
suffer from this condition with either acute or chronic
symptoms [15]. Acute symptoms are caused by sudden
obstruction and ischemic changes in the intestine, as in
our case. Chronic symptoms are not specific, such as ab-
dominal pain, vomiting, and diarrhea, and can last sev-
eral years [4, 7, 17, 18]. The diagnosis of nonrotation in
adults is not easy before the appearance of acute

Fig. 4 Enhanced computed tomography before the second surgery. Transverse section (a) and coronary section (b) images show the enlarged
cecum (C) and ascending colon (A). The obstructive point was on the remaining transverse colon with a whirlpool sign (red circle). The
anastomotic site of the first surgery (as) was placed in the left upper abdominal cavity. The appendix (white arrow) was in the upper abdominal
cavity. The volvulus and the distribution of the gastrointestinal tract are indicated in (c)
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symptoms of obstruction. This is because patients usu-
ally develop without any symptoms or with mild chronic
symptoms, and the number of cases is too small to iden-
tify [7, 19]. Diagnosis is mainly conducted with CT scan,
upper gastrointestinal examination, or incidental surgical
findings [5]. However, radiographic examination is lim-
ited to diagnosing the anomaly of the rotation due to
false positives and negatives [17, 20, 21]. Operative find-
ings are vital for the final diagnoses of an abnormality.
In our case, the patient showed acute symptoms, and the
CT findings suggested the possibility of volvulus and
nonrotation [17, 22, 23]. Finally, the operative findings
confirmed that she had nonrotation with volvulus.
Colonic volvulus is the condition of bowel torsion

around its own mesentery and is the third leading cause
of large intestine obstruction [2]. Intestinal volvulus pa-
tients tend to have a long redundant colonic segment
and elongated mesentery with a narrow base [24, 25].
These anatomical characteristics are either congenital or
acquired. One of the congenital causes is the anomaly of
intestinal rotation [20, 26, 27]. This anomaly presents as
a nonfixed colon and narrowed stalk formation with
Ladd’s bands or mesentery adhesions. In our opinion, in
cases of adult nonrotation patients, very loose volvulus
intermittently occurs with light abdominal symptoms
such as pain and vomiting. Loose volvulus and highly
mobilized mesentery may cause friction and inflamma-
tion at the mesentery. Inflammation leads to the forma-
tion of fibrous adhesions at the mesentery and narrows
the stalk. Adhesions play a role to serve as an axis in
acute severe volvulus at any age. Consequently, once the
volvulus attack due to a congenital intestinal rotation
anomaly occurs, surgical resection of the involved intes-
tine is the primary indication for radical surgery for

treatment and prevention of recurrence. The surgical
procedure should be noted along with Ladd’s procedure
[28, 29]. First, reduction of the volvulus is required. Sec-
ond, any fixed band between the cecum or ascending
colon and abdominal wall or the duodenum should be dis-
sected to widen the stalk of the mesentery. Third, the ad-
hesion around the duodenum should be detached to
mobilize the proximal jejunum to the right upper quad-
rant. Forth, the involved segment should be removed, and
the anastomotic site should be located far from the duode-
num to avoid shortening the mesentery stalk, which may
lead to further volvulus. Finally, the bowel should be
placed in a nonrotation position with appendectomy.
There are several reports that indicate a second volvulus
attack after Ladd’s procedure in infants for midgut volvu-
lus [30]. This supports our rare case in which an appropri-
ate surgical procedure was performed for volvulus with
nonrotation, but volvulus recurrence occurred. Hence,
what gastrointestinal surgeons should know is that the in-
testinal rotation anomaly can suddenly affect adult pa-
tients and lead to fatal volvulus, and volvulus recurrence
may occur even several years after surgery.

Conclusions
Volvulus in adulthood due to an anomaly of intestinal
rotation is rare and requires surgical treatment. Al-
though a relevant surgical procedure is performed, pa-
tients can suffer recurrence as in our case. Hence,
surgeons should recognize this condition as not only a
pediatric disease but also adult gastrointestinal disorder.

Abbreviations
CT: Computed tomography; ER: Emergency room; FEEA: Functional end-to-
end anastomosis; SMA: Superior mesenteric artery; SMV: Superior mesenteric
vein

Fig. 5 Operative and pathological findings of the second surgery. The operative findings (a) showed that the cecum (C) and the appendix (black
arrow) were in the upper abdominal cavity, and the ascending colon ran from the cranial to the caudal side. The colon was pulled out from the
abdominal cavity without any mobilization. The diagnosis was cecum volvulus with 180° rotation, and the tract was resected from the terminal
ileum to the remaining transverse colon (b). Pathological findings (c) revealed a thinned intestinal wall and edema at the mucosal and
submucosal layers, which indicated an acute circulating disturbance

Sakimura et al. Surgical Case Reports           (2019) 5:147 Page 5 of 6



Acknowledgements
The authors would like to thank Springer Nature Author Services for English
language editing.

Authors’ contributions
YS drafted the manuscript and collected the references. HK supervised the
preparation of this report. YS and HB performed the second surgery. NI
performed the first surgery. All authors read and approved the final manuscript.

Funding
The authors declare that they received no funding support for this report.

Availability of data and materials
Data sharing is not applicable to this article, because no datasets were
generated or analyzed during this study.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient for the publication
of this case report, and the identity of the patient was protected.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Gastroenterological Surgery, Ishikawa Prefectural Central
Hospital, 2-1 Kuratuki Higashi, Kanazawa, Ishikawa 9208530, Japan.
2Department of Surgery, Juntendo Urayasu Hospital, Juntendo University,
2-1-1, Tomioka, Urayasu-shi, Chiba 2790021, Japan.

Received: 2 June 2019 Accepted: 27 September 2019

References
1. Tan KK, Chong CS, Sim R. Management of acute sigmoid volvulus: an

institution’s experience over 9 years. World J Surg. 2010;34:1943–8.
2. Gingold D, Murrell Z. Management of colonic volvulus. Clin Colon Rectal

Surg. 2012;25:236–44.
3. Halabi WJ, Jafari MD, Kang CY, Nguyen VQ, Carmichael JC, Mills S, et al.

Colonic volvulus in the United States: trends, outcomes, and predictors of
mortality. Ann Surg. 2014;259:293–301.

4. Husberg B, Salehi K, Peters T, Gunnarsson U, Michanek M, Nordenskjold A,
et al. Congenital intestinal malrotation in adolescent and adult patients: a
12-year clinical and radiological survey. Springerplus. 2016;5:245.

5. Torres AM, Ziegler MM. Malrotation of the intestine. World J Surg. 1993;17:
326–31.

6. Katoh T, Shigemori T, Fukaya R, Suzuki H. Cecal volvulus: report of a case
and review of Japanese literature. World J Gastroenterol. 2009;15:2547–9.

7. Nehra D, Goldstein AM. Intestinal malrotation: varied clinical presentation
from infancy through adulthood. Surgery. 2011;149:386–93.

8. Aboagye J, Goldstein SD, Salazar JH, Papandria D, Okoye MT, Al-Omar K,
et al. Age at presentation of common pediatric surgical conditions:
reexamining dogma. J Pediatr Surg. 2014;49:995–9.

9. Haak BW, Bodewitz ST, Kuijper CF, de Widt-Levert LM. Intestinal malrotation
and volvulus in adult life. Int J Surg Case Rep. 2014;5:259–61.

10. Burke MS, Glick PL. Gastrointestinal malrotation with volvulus in an adult.
Am J Surg. 2008;195:501–3.

11. Emanuwa OF, Ayantunde AA, Davies TW. Midgut malrotation first
presenting as acute bowel obstruction in adulthood: a case report and
literature review. World J Emerg Surg. 2011;6:22.

12. Sharma D, Parameshwaran R, Dani T, Shetty P. Malrotation with transverse
colon volvulus in early pregnancy: a rare cause for acute intestinal
obstruction. BMJ Case Rep. 2013;2013:bcr2013200820.

13. Hinkle JK, Smith TR. Malrotation with volvulus of the transverse colon and
duodenal obstruction secondary to Ladd’s bands. Clin Imaging. 2008;32:65–8.

14. Ketonen P, Ketonen L, Mattila S, Luosto R. Nonrotation anomaly of the
bowel causing acute intestinal obstruction in adults. A report of two cases.
Acta Chir Scand. 1979;145:491–3.

15. Kapfer SA, Rappold JF. Intestinal malrotation-not just the pediatric surgeon’s
problem. J Am Coll Surg. 2004;199:628–35.

16. Kinlin C, Shawyer AC. The surgical management of malrotation: a Canadian
association of pediatric surgeons survey. J Pediatr Surg. 2017;52:853–8.

17. Pickhardt PJ, Bhalla S. Intestinal malrotation in adolescents and adults:
spectrum of clinical and imaging features. AJR Am J Roentgenol. 2002;179:
1429–35.

18. von Flue M, Herzog U, Ackermann C, Tondelli P, Harder F. Acute and
chronic presentation of intestinal nonrotation in adults. Dis Colon Rectum.
1994;37:192–8.

19. Marx R. Nonrotation of the intestine. Ann Surg. 1939;109:49–56.
20. Camera L, Calabrese M, Mainenti PP, Masone S, Vecchio WD, Persico G, et al.

Volvulus of the ascending colon in a non-rotated midgut: plain film and
MDCT findings. World J Radiol. 2012;4:439–42.

21. Gomiz EB, Ayats AT, Feliubadalo CD, Martinez CM, Tarrago AC. Intestinal
malrotation--volvulus: imaging findings. Radiologia. 2015;57:9–21.

22. Yang B, Chen WH, Zhang XF, Luo ZR. Adult midgut malrotation: multi-
detector computed tomography (MDCT) findings of 14 cases. Jpn J Radiol.
2013;31:328–35.

23. Tackett JJ, Muise ED, Cowles RA. Malrotation: current strategies navigating
the radiologic diagnosis of a surgical emergency. World J Radiol. 2014;6:
730–6.

24. Brothers TE, Strodel WE, Eckhauser FE. Endoscopy in colonic volvulus. Ann
Surg. 1987;206:1–4.

25. Akinkuotu A, Samuel JC, Msiska N, Mvula C, Charles AG. The role of the
anatomy of the sigmoid colon in developing sigmoid volvulus: a case-
control study. Clin Anat. 2011;24:634–7.

26. Ballantyne GH, Brandner MD, Beart RW Jr, Ilstrup DM. Volvulus of the colon.
Incidence and mortality. Ann Surg. 1985;202:83–92.

27. Vogel JD, Feingold DL, Stewart DB, Turner JS, Boutros M, Chun J, et al.
Clinical practice guidelines for colon volvulus and acute colonic pseudo-
obstruction. Dis Colon Rectum. 2016;59:589–600.

28. Kotobi H, Tan V, Parc Y. Intestinal volvulus related to malrotation in adults.
Int J Color Dis. 2016;31:1373–4.

29. Ladd WE. Surgical diseases of the alimentary tract in infants. N Engl J Med.
1936;215:705–8.

30. Sheikh F, Balarajah V, Ayantunde AA. Recurrent intestinal volvulus in midgut
malrotation causing acute bowel obstruction: a case report. World J
Gastrointest Surg. 2013;5:43–6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Sakimura et al. Surgical Case Reports           (2019) 5:147 Page 6 of 6


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	First surgery
	Second surgery

	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

