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1 | INTRODUCTION

Intestinal malrotation is an embryological anomaly that
generally presents with obstruction in the first months of
life."

Adult presentation is rare, and many patients are asymp-
tomatic for this condition.?

The association between colon carcinoma and midgut
malrotation is extremely rare, so this anomaly could be dis-
covered incidentally during cancer studies.

Historically, colon cancer in patients with midgut malro-
tation has been treated with a laparotomic approach due to
different and complex anatomy. The laparoscopic approach
has been proposed in recent years.

We report a case of laparoscopic subtotal colectomy for
two high-grade dysplasia adenomas in patient with asymp-
tomatic intestinal malrotation detected during the diagnostic
workup.

Intestinal malrotation is an embryologic anomaly rarely presenting in adults espe-
cially in association with colon cancer. Fully laparoscopic colonic resection has not
yet described in literature for adenomas in malrotation. Preoperative assessment of
vascular anatomy by computed tomography is considered mandatory to perform

safely laparoscopic surgery.

colon cancer, intestinal malrotation, laparoscopy

2 | CASE REPORT

A 70-year-old man was admitted to our emergency depart-
ment for left flank pain arisen a few days after an outpa-
tient colonoscopy carried out to investigate mucous stool.
Colonoscopy showed a wide ileocecal mass histologically
proven as a moderately differentiated adenocarcinoma, and a
polyp of the descending colon considered unsuitable for en-
doscopic removal (Figure 1). For this reason, the latter was
not biopsied but just India ink tattooed in view of a future
colectomy once diagnostic workup had been completed. The
patient underwent abdominal computed tomography (CT)
both with intravenous and rectal contrast administration. A
34 X 36 mm cecal mass was confirmed. Descending colon
wall thickening with retroperitoneal 4 cm fluid collection
containing air microbubbles was detected (Figure 2). This
was considered a consequence of colonic perforation at India
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FIGURE 1

colon considered unsuitable for endoscopic removal

Colonscopic view of a big polyp of the descending

ink-tattoing site. Moreover, an intestinal malrotation was in-
cidentally found. Small bowel and colon were, respectively,
on the right and on the left side of the abdomen (Figure 3).
Furthermore, superior mesenteric vein (SMV) was located
on the left side of the superior mesenteric artery (SMA)

known as the SMV rotation sign (Figure 4). Small bowel and
colonic vascularization originated from SMA and IMA as
usual (Figure 5SA-C).

The patient reported no previous history of abdominal
pain related to malrotation. The retroperitoneal perforation
was closely monitored and treated in a conservative manner.
Diagnostic workup was completed by chest CT to exclude
tumor metastasis. Carcinogenic Embryonic Antigen (CEA)
and Ca 19.9 were within normal limits. Once colonic inflam-
mation was subsided, a laparoscopic subtotal colectomy was
scheduled.

Abdominal cavity was reached through a right flank 12-
mm optical trocar on the transverse umbilical line. Three
additional 5-mm trocars were placed in right iliac fossa,
right and left hypocondrium, respectively. Exploratory lap-
aroscopy confirmed midgut malrotation and a fresh flogis-
tic area at the descending colon perforation site. Cecum and
ascending colon were on midline and attached due to adhe-
sions to sacral promontory. Ileocolic artery (ICA), middle
colic artery (MCA), and IMA were selectively ligated but
not at their origins due to aberrant anatomy. Laparoscopic
subtotal colectomy with intracorporeal stapled ileosigmoid
anastomosis was carried out (EndoGIA 45 mm, double layer

FIGURE 2 Abdominal computed
tomography (CT) enema demonstrated
the descending colon walls thickening
with retroperitoneal 4 cm fluid collection
containing air microbubbles (white arrow)

FIGURE 3 Abdominal computed
tomography (CT) enema revealed the
colon entirely placed on the left side of the
abdomen
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FIGURE 4 Superior mesenteric vein
(SMYV) rotation sign: SMV (white arrow)
was located on the left side of the superior
mesenteric artery (white arrow with black
border)

3/0 Polyglicolic Acid suturing of the breech). The anisoper-
istaltic nature of the anastomosis was due to the disposition
of the mesenterium which did not allow an isoperistalting
orientation of the two resected stumps (Figure 6). The surgi-
cal specimen was pulled out through a Pfannestiel incision.

Postoperative course was complicated by intestinal ob-
struction conservatively treated with slow bowel function's
restoration. The patient was discharged from the hospital in
15th postoperative day.

Unexpectedly, histology of the surgical specimen revealed
two villous adenomas with high-grade dysplasia. 17 lymph
nodes were retrieved from the specimen.

3 | DISCUSSION

Intestinal malrotation is a congenital disorder resulting from
a less than normal 270° counterclockwise rotation of the
midgut around the SMA occurring in gestational week 11.
Its classification includes nonrotation, malrotation, reversed
rotation, and paraduodenal hernias.* This pathologic con-
dition occurs in about 1 out of 500 of all lives birth,] 85%
of malrotation presents in the first 2 weeks of life.” Adults’
presentation is extremely rare because generally they have an
asymptomatic nonrotation type. Symptoms may present with
chronic and unexplained abdominal discomfort 4 making di-
agnosis extremely difficult.

Diagnosis is generally made by upper gastrointestinal se-
ries with a sensitivity of 80%.° Typically, duodenum has a
vertical path not crossing the midline, and the small bowel
is in the right half of the abdomen. Barium enema shows the
entire colon in the left half of the abdomen. Today abdomi-
nal CT is a useful diagnostic tool for intestinal malrotation in
adults also determining its variants.

Typical signs are right-sided small bowel, a left-sided
colon, and abnormal relationship of the superior mes-
enteric vessels with the SMV to the left of the SMA in-
stead of on the right.” Anyway, many radiologists do not
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describe these findings in their reports if the patients are
asymptomatic.8

Synchronous colon cancer in midgut malrotation is ex-
tremely rare. Apart a recent paper describing 49 cases in
Japanese literature from 1974 to 201 7,9 only other 8 cases are
reported in the English literature.>'%-1

Historically, laparotomy has been the preferred method to
treat this condition due to the difficult and anomalous anat-
omy making open surgery safer and more reliable. 12

In the last few years, laparoscopy is gaining wide diffu-
sion in colorectal cancer treatment, and it can be considered a
safe and reliable technique both for short-term results and for
long-term cancer outcomes.

The laparoscopic approach was reported in 15 out of 49
cases (30.6%) in Japanese series especially from 2012.°

In non-Japanese series, laparoscopy was considered only
in one patient but converted to open surgery due to adhesions
and difficult anatomy.14 Anyway, in Japanese series mesen-
teric excision was performed outside the abdominal cavity in
8 of 15 cases (53.3%) since vascular anomalies in intestinal
malrotation make it difficult to safely perform laparoscopic
lymph node dissection into the abdominal cavity.9 The au-
thors conclude that laparoscopic lymphadenectomy for colon
cancer with intestinal rotation is not feasible unless preopera-
tive diagnosis of malrotation and vascular anatomy are made
by 3D-CT angiography.

In our case, intestinal malrotation was incidentally
found during a CT performed for an endoscopic complica-
tion in a patient with suspected cancer of the caecum. We
had a preoperative CT study of vascular anatomy demon-
strating standard bowel vascularization coming from SMA
and IMA. No common vascular channel branching directly
from the abdominal aorta was found, as recently reported
in literature.'’

As recently reported, a complete presurgical radiological
evaluation of intestinal malrotation is necessary to prevent
possible complications during operation especially if laparo-
scopically or robotic performed.8
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(a) FIGURE 5 A, Computed tomography
¥ (CT) findings: coronal view of superior
mesenteric artery (white arrow).B,
Computed tomography (CT) findings:
coronal view of ileocolic vessels (white
arrows). C, Computed tomography (CT)
findings: coronal view of inferior mesenteric
artery (white arrows)

(b)

Preoperative vascular anatomic study allowed us to Surgical specimen did not confirm the preoperative bi-
plan a laparoscopic approach safely also with adequate opsy as a cecal carcinoma probably due to histological read-
lymphadenectomy. ing by two pathologists from different institutions.
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FIGURE 6

anastomosis

Intracorporeal stapled anisoperistaltic ileosigmoid

Laparoscopic resection was adequate in terms of lymph
nodes retrieval and margins of resections.

The intracorporeal stapled ileosigmoid anastomosis has to
be considered the first report in literature. Indeed, anastomo-
sis in laparoscopic right colectomy in intestinal malrotation
has been performed only in an extracorporeal fashion.”!%-%

4 | CONCLUSION

Colon carcinoma associated with intestinal malrotation is a
rare condition. Although this condition has been already de-
scribed, our case represents the first full laparoscopic treat-
ment of two colon high-grade dysplasia adenomas in an adult
with intestinal malrotation.

Laparoscopic treatment of colon cancer in intestinal mal-
rotation can be considered feasible in the experienced col-
orectal laparoscopic surgeon, after adequate preoperative
evaluation of the anatomy of the patient.

ACKNOWLEDGMENTS

We thank Dott Gerardo Cioffi native speaker for English
editing.

CONFLICT OF INTEREST

None declared.

AUTHOR CONTRIBUTIONS

MG: collected information of patient, revised the literature,
and drafted the manuscript. ATMC: revised the manuscript.
FB: performed radiological study. PFF: revised radiologi-
cal study. GMM: revised the manuscript. UC: revised the
manuscript. DM: performed the surgery and revised the
manuscript.

CONSENT

Written informed consent was obtained from the patient for
publication of this case report with accompanying images.

ORCID

Martino Gerosa “* https://orcid.org/0000-0003-2776-5356

REFERENCES

1. Torres AM, Ziegler MM. Malrotation of the intestine. World J
Surg. 1993;17:326-331.

2. Durkin ET, Lund DP, Shaaban AF, Schurr MJ, Weber SM. Age
related differences in diagnosis and morbidity of intestinal malro-
tation. J Am Coll Surg. 2008;206:658-753.

3. Von Flue M, Herzog U, Ackermann C, et al. Acute and chronic
presentation of nonintestinal rotation in adults. Dis Colon Rectum.
1994;37:192-198q.

4. Wang CA, Welch CE. Anomalies of intestinal rotation in adoles-
cents and adults. Surgery. 1963;54(6):839-855.

5. Gilbert HW, Armstrong CP, Thompson MH. The presentation
of malrotation of the intestine in adults. Ann R Coll Surg Engl.
1990;72(4):239-242.

6. Spigland N, Brandt ML, Yazbeck S. Malrotation presenting beyond
the neonatal period. J Pediatr Surg. 1990;25:1139-1142.

7. Nichols DM, Li DK. Superior mesenteric vein rotations: a CT sign
of midgut malrotation. Am J Roentgenol. 1983;141:707-708.

8. Hsu YC, Hsu LS, Huang WS, Weng JC, Chen CW. Short bowel
syndrome caused by laparoscopic loop enterostomy of the jejunum
in an adult with undiagnosed intestinal malrotation. A case report.
Medicine (Baltimore). 2018;97(40):e12712.

9. Nakatani K, Tokuhara K, Sakaguchi T, Yoshioka K, Kon M.
Laparoscopic surgery for colon cancer with intestinal malrotation
in adults: two case reports and review of literature in Japan. Int J
Surg Case Rep. 2017;38:86-90.

10. Torreggiani WC, Thornton F, Lyburn I, Brenner C, Lee MJ. Malrotation
of the bowel resulting in a left-sided caecal carcinoma presenting as a
palpable intrahernial mass. Australas Radiol. 2001;45:362-364.

11. Ren PT, Lu BC. Intestinal malrotation associated with colon cancer
in an adult: report of a case. Surg Today. 2009;39(7):624-627.

12. Brillantino A, Marano L, Schettino M, et al. Report of a rare case
of colon cancer complicated by anomalies of intestinal rotation and
fixation: a case report. Cases J. 2009;2:6555.

13. Michalopoulos A, Papadopoulos V, Paramythiotis D, et al. Colonic
cancer in a patient with intestinal malrotation: a case report. Tech
Coloproctol. 2010;1:S65-S66.

14. Donaire M, Mariadason J, Stephens D, Pillarisetty S, Wallack MK.
Carcinoma of the colon in an adult with intestinal malrotation.
Case Rep Surg. 2013;2013:525081.

15. Norris JM, Owusu D, Abdullah AA, et al. Subhepatic caecal
tumor in an adult with intestinal malrotation. BMJ Case Rep.
2014;2014:bcr2014207163.

16. Ray D, Morimoto M. Malrotation of the intestine in adult and col-
orectal cancer. Indian J Surg. 2015;77(6):525-531.

17. Nishida K, Kato T, Lefor AK, Suganuma T. Laparoscopic resection
of sigmoid colon cancer with intestinal malrotation: A case report.
Int J Surg Case Rep. 2017;34:77-80.


https://orcid.org/0000-0003-2776-5356
https://orcid.org/0000-0003-2776-5356

2% | Wi LY~ CosoRepors

18.

19.

20.

GEROSA ET AL.

Open Access,

Hirano Y, Hattori M, Yagi D, Maeda K, Douden K, Hashizume
Y. Laparoscopic surgery for the ascending colon cancer associated
with malrotation of the midgut. Indian J Surg. 2013;75:71-73.
Hirano Y, Hattori M, Fujita M, Nishida Y, Douden K, Hashizume
Y. The transverse colon cancer with the reversed rotation of the
midgut treated with single incision laparoscopic colectomy. Indian
J. Surg. 2013;75:195-198.

Morimoto M, Horie H, Kumano H, Lefor A, Utano K, Yasuda Y.
Reversed intestinal malrotation with concurrent cecal carcinoma.
Asian J Endosc Surg. 2012;5:149-151.

How to cite this article: Gerosa M, Costanzi ATM,
Brenna F, et al. Laparoscopic subtotal colectomy for
synchronous colon high-grade dysplasia adenomas in
intestinal malrotation: A case report and literature
review. Clin Case Rep. 2019;7:1741-1746. https://doi.
org/10.1002/ccr3.2368



https://doi.org/10.1002/ccr3.2368
https://doi.org/10.1002/ccr3.2368

