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Case Report

Laparoscopic Surgery for the Transverse Colon Carcinoma Associated with

Non-rotation Type Intestinal Malrotation
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ABSTRACT

A 48-year-old man was referred to our hospital for surgical treatment of an advanced colon carci-
noma that had been diagnosed with colonoscopy. Barium enema examination demonstrated the as-
cending colon running transversally in the mid-abdomen and an apple-core sign at the right side of
the colon loop. Contrast-enhanced computed tomography of the abdomen showed the superior
mesenteric vein to the left of the superior mesenteric artery, which is so-called superior mesenteric
vein rotation sign. Therefore, intestinal malrotation was strongly suspected before surgery. The
patient underwent laparoscopic surgery, at which nonrotation-type intestinal malrotation with colon
carcinoma was diagnosed. Because the tumor was located at the oral side of the transverse colon,
partial transverse colectomy was performed laparoscopically. Postoperative pathological examina-
tion revealed a well to moderately differentiated tubular adenocarcinoma that had invaded the subse-
rosal layer without nodal involvement. Therefore, the TNM stage was Ila (T3, NO, M0). Nonrota-
tion-type intestinal malrotation with concurrent transverse colon carcinoma is rare and is rarely

treated which laparoscopic surgery.

(Jikeikai Med ] 2014 ; 61 : 87-92)
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INTRODUCTION

Malrotation of the midgut is a congenital anomaly of in-
testinal rotation and fixation, which usually presents in the
first month of life?, is classified as nonrotation, malrotation,
reversed malrotation, or paraduodenal hernia based on the
type of faulty rotation®. Cases of malrotation associated
with colon carcinoma in adults are so rare that our search of
the literature yielded only 27 cases*®. Here we report on
a patient who underwent laparoscopic partial colectomy for
transverse colon carcinoma associated with nonrotation-

type intestinal malrotation.

CASE PRESENTATION

A 48-year-old man visited a clinic because of short-
ness of breath; while undergoing colonoscopy he was
found to have colon carcinoma (Fig. 1). He was referred to
our hospital for further examination and treatment. The
family history was noncontributory. Except for hemoglo-
bin of 8.1 g/dl, results of blood tests, including the carcino-
embryonic antigen level, were within normal limits. Bari-
um enema examination showed the ascending colon
running transversally in the mid-abdomen and an apple-

core sign at the right side of the colon loop (Fig. 2). Con-
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Fig. 1. Colonoscopy showed a type 2 tumor located 50 cm from
the anal verge.

Fig. 2. Barium enema examination demonstrated the ascend-
ing colon running transversally in the mid-abdomen and
an apple-core sign in the transverse colon (arrows).

trast-enhanced computed tomography (CT) of the abdomen
showed the superior mesenteric vein (SMV) to be located
to the left of the superior mesenteric artery (SMA), which
is the so-called SMV rotation sign (Fig. 3).
testinal malrotation was diagnosed.

Therefore, in-

The patient underwent laparoscopic surgery with 5

ports for advanced colon carcinoma. Laparoscopic exami-
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Fig. 3. The presence of the superior mesenteric vein to the
left of the superior mesenteric artery is called the SMV
rotation sign (contrast-enhanced CT of the abdomen).

Fig. 4. The ascending colon and the transverse colon are lo-
cated ventrally to the descending to horizontal portion
of the duodenum.

nation demonstrated that the third and fourth parts of the
duodenum descended vertically without the ligament of
Treitz and that the the jejunum and ileum were located on
the right.
cending colon was located ventrally to the second and third

The colon from the transverse colon to the as-
parts of the duodenum (Fig. 4, 5). The ascending colon
ran transversally in the abdominal cavity, and the hepatic
flexure of the colon was not found. Nonrotation-type in-
testinal malrotation with colon carcinoma was diagnosed.
Because the tumor was located at the oral side of the trans-
verse colon, partial transverse colectomy was performed
laparoscopically. The transverse colon and the ascending

colon were adherent to each other. However, both had a
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Fig. 5. Variations of intestinal malrotation and the operative

findings of our case
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Fig. 6. After reconstruction, the ligament of Treitz could not be

clearly identified.

Fig. 7. Macroscopic findings of the resected specimen

mesocolon. A functional end-to-end anastomosis was per-

formed between the transverse colon and the ascending co-

lon with linear staplers.

The ligament of Treitz could not

Fig. 8. Pathological examination revealed well to moderately
differentiated adenocarcinoma of the transverse colon
that had invaded the subserosal layer (hematoxylin and
eosin x100).

be clearly identified (Fig. 6). The tumor was 70 mm in di-
ameter, pathological examination revealed a well to moder-
ately differentiated tubular adenocarcinoma (Fig. 7), and the
carcinoma had invaded the subserosal layer (T3) (Fig. 8).

Six lymph nodes were harvested, but none showed
metastasis. Therefore, the TNM stage was Ila (T3, NO,
MO). The postoperative course was uneventful, and the
patient was discharged 10 days after surgery.

DiscussIoON

During embryologic development, the midgut rotates
270 degrees counterclockwise around the SMA and fixes to
the retroperitoneum®. Intestinal malrotation is an anoma-
ly of this rotation, and most cases are found incidentally at
the time of digestive tract examination or surgery. Cases
associated with colon carcinoma in adults are rare’®. In
only 7 of these cases was the laparoscopic approach used

because of its safety and reliability'*!9232528-30,

In the pres-
ent case, we performed laparoscopic partial colectomy for
transverse colon carcinoma in an adult patient with nonro-
tation-type intestinal malrotation, which is 1 of 4 types of
malrotation®,

Multidetector-row CT (MDCT) is useful for establish-
ing a preoperative diagnosis in patients with diseases re-
sulting from abnormal anatomy and for planning laparoscop-
ic surgery®. Our patient was found to have intestinal

malrotation after undergoing barium enema examination
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Table 1. Reported cases of intestinal malrotation with colon carcinoma

Author (Reference nubmer) Reported year Age Sex Location Classification Approach
Shimaunki (4) 1988 73 M Cecum Nonrotation Open
Yokota (5) 1995 66 M Rectum Nonrotation Open
Kunieda (6) 1998 53 F Rectum Nonrotation Open
Kunieda 1998 62 F Rectum Nonrotation Open
Tamura (7) 1999 55 M Cecum Nonrotation Open
Torreqqiani (8) 2001 86 F Cecum Unknown Unknown
Sato (9) 2001 76 F Appendix Nonrotation Open
Kaneko (10) 2002 52 M Sigmoid Nonrotation Open
Nagase (11) 2003 60 M Ascending Nonrotation Open
Sasaki (12) 2003 71 F Ascending Malrotation Open
Uchida (13) 2004 57 M Transverse Nonrotation Open
Oku (14) 2005 56 M Ascending Nonrotation X
Yamamoto (15) 2007 63 F Ascending Nonrotation Laparo
Brilliantino (16) 2009 34 M Cecum Unknown Open
Nakasone (17) 2009 71 F Sigmoid Nonrotation Open
Itatani (18) 2009 61 M Transverse Malrotation Open
Takahashi (19) 2009 84 M Ascending Nonrotation Laparo
RenPei-tu (20) 2009 45 M Ascending Nonrotation Open
Michalopoulos (21) 2010 76 M Ascending Malrotation Open
Kokubo (22) 2011 73 M Cecum Reversed rotation Open
Morimoto (23) 2012 57 M Cecum Reversed rotation Laparo
Sekizawa (24) 2012 56 F Rectum Reversed rotation Open
Tokai (25) 2012 79 M Transverse Nonrotation Laparo
Donaire (26) 2013 52 M Ascending Nonrotation Laparo — Open
Maeda (27) 2013 48 M Transverse Nonrotation Open
Sakauchi (28) 2013 78 M Cecum Unknown Laparo
Hirano (29) 2013 82 F Transverse Reversed rotation Laparo
Hirano (30) 2013 68 F Ascending Malrotation Laparo
Our case 2014 48 M Transverse Nonrotation Laparo

and contrast-enhanced CT of the abdomen before surgery,
and the precise diagnosis was established with laparoscopic
evaluation.

Because the tumor in the present case was located at
the oral side of the transverse colon, partial transverse col-
ectomy was performed laparoscopically. The tumor was
supplied by the middle colic artery, which was found in the
mesocolon of the transverse colon loop. Because dissec-
tion of the middle colic artery was possible, right hemico-
lectomy was not necessary.

In nonrotation-type intestinal malrotation, functional
end-to-end anastomosis between the transverse colon and
the ascending colon can easily be performed with linear sta-
plers because the transverse colon and the ascending colon
run parallel to each other.

Previously reported cases of intestinal malrotation

with colon carcinoma are summarized in Table 1. The pa-
tients had an average age of 63.5 years, and 19 were male.
The 26 cases in which the type of intestinal rotation was
reported were as follows : nonrotation type, 18 cases
(69.2%) ; malrotation type, 4 cases (15.4%) ; and reversed
rotation type, 4 cases (15.4%). The location of tumors was
ascending colon, 9 cases ; cecum, 7 cases ; transverse co-
lon, 6 cases; rectum, 4 cases; sigmoid colon, 2 cases ;
and the appendix, 1 case.

The surgical approach, which was described for 28 cas-
es, was open surgery in 18 cases and laparoscopic surgery
in 9 cases (1 case of which was converted to open sur-
gery). Of all colorectal cancers, more than 70% are in the
sigmoid colon or rectum, but of colorectal cancer associated
with intestinal malrotation only 20.7% are found there. In
other words, 79.3% of colorectal cancers in cases of malro-
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tation are located from the appendix to the transverse co-

lon.

Therefore, the anatomic malposition of the colon

appears to be correlated with the development of colon car-

cinoma.
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