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Although the safety of laparoscopic surgery for colon cancer has been reported in many

randomized controlled trials, concerns about the difficulty of surgery for transverse colon

cancer has not been fully resolved, mainly because of the variation in the vascular

anatomy of mesenteric vessels, which leads to difficulty in determining the optimal

operative procedure and the extent of lymph node dissection. We present the case of a

patient with transverse colon cancer who underwent laparoscopic surgery after

preoperative assessment using a combination of endoscopic clipping and three-

dimensional computed tomography angiography (3DCTA). A 68-year-old man was

diagnosed with transverse colon cancer, and laparoscopic surgery has been planned.

3DCTA showed right-middle and left-middle colic arteries arising independently from

the superior mesenteric artery. The relationship between the clip and vessels showed that

the right-middle colic artery was the feeding artery of the tumor. Operative findings were

consistent with 3DCTA findings, and transverse colectomy with lymph node dissection

was successfully performed.
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Laparoscopic surgery is generally a feasible and
safe alternative to open surgery, with such

potential benefits as early postoperative recovery,
decreased postoperative pain, and shorter hospital-
ization.1–3 However, the impact of several factors,
such as obesity and transverse colon cancer, on the
outcomes of laparoscopic colectomy poses some
technical problems.4–7 Patients with transverse co-
lon cancer were often excluded from previous
randomized controlled trials because it was difficult
to determine the appropriate extent of lymph node
dissection, and because the technical difficulties
depend on the identification and lymph node
dissection around the middle colic vessels, which
have a variable anatomy.5–9

The recent development of multidetector com-
puted tomography (MDCT) has made it possible to
perform three-dimensional CT angiography
(3DCTA). Many studies have shown that MDCT
is an accurate modality for imaging the anatomy of
visceral arteries and veins.10–12 A recent study
found that preoperative assessment of perigastric
vessels using 3DCTA significantly reduced intra-
operative blood loss in patients undergoing lapa-
roscopic gastric surgery.13 Furthermore, Mari et al14

conducted a randomized controlled trial and
reported that viewing 3DCTA of mesenteric vessels
before or during colorectal surgery reduced oper-
ative time and episodes of difficult identification of
correct anatomy, as well as the incidence of
intraoperative and postoperative complications
related to difficult identification of mesenteric
vessel anatomy. However, only standardized right
or left hemicolectomy and anterior rectal resections
were enrolled in the study, and the clinical
usefulness of 3DCTA in patients undergoing
transverse colectomy has not yet been elucidated.
To achieve precise lymph node dissection in
patients with midportion transverse colon cancer,
it is very important to identify the feeding artery of
the tumor. However, the many variations of tumor
location and vascular anatomy make this difficult
during laparoscopic transverse colectomy. We
herein report on a patient with transverse colon
cancer, the tumor size of which was too small to
detect in usual CT, who underwent preoperative
assessment of tumor location and vascular anato-
my using a combination of endoscopic clipping
and 3DCTA. The findings of this preoperative
investigation enabled us to perform successful
laparoscopic transverse colectomy with adequate
lymph node dissection.

Case Presentation

A 68-year-old man was referred to his local hospital
for investigation of constipation. He had a history of
diabetes mellitus but no previous operation or
significant family history. His body mass index
was 22.5 kg/m2. Colonoscopy showed transverse
colon cancer, and he was referred to our institution
for further investigation and treatment.

Barium enema showed a 3 cm diameter tumor in
the midtransverse colon (Fig. 1). Histopathologic
examination of a colonoscopic biopsy specimen
showed moderately differentiated adenocarcinoma.
During colonoscopy, his tumor was marked with a
clip (Fig. 2). Contrast-enhanced MDCT was per-
formed to assess distant and lymph node metastasis
as well as the vascular anatomy of the mesocolon
and the feeding artery of the tumor. Reconstructed
3DCTA images showed right-middle and left-mid-
dle colic arteries arising independently from the
superior mesenteric artery, as well as 1 ileocolic
artery and 2 right colic arteries arising from the
superior mesenteric artery (Fig. 3). The relationship
between the clip and the vessels identified the right-
middle colic artery as the feeding artery of the
tumor.

Preoperative diagnosis was made as transverse
colon cancer, T2 N1 M0 in TNM classification.
Laparoscopic colectomy was performed. Operative
findings showed the ileocolic artery crossing poste-
rior to the superior mesenteric vein, and 2 right colic
arteries, one crossing anterior and the other poste-

Fig. 1 Barium enema showing a type 2 tumor in the mid–

transverse colon.
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rior to the superior mesenteric vein (Fig. 4). The
tumor was located in the mid–transverse colon, and
the right-middle colic artery, which arose directly
from the superior mesenteric artery, was the feeding
artery in close proximity to the tumor. The left-
middle colic artery arose independently from the
superior mesenteric artery and was not feeding the
tumor. The operative findings were consistent with
the 3DCTA findings. Transverse colectomy was

successfully performed with sufficient lymph node
dissection and central ligation of the right-middle
colic artery, compliant with the Japanese Classifica-
tion of Colorectal Carcinoma.15 The total blood loss
was 90 mL and operative time was 228 minutes. A
total of 23 lymph nodes were harvested, of which 2
had metastasis.

The postoperative course was uneventful and the
patient was discharged on the seventh postoperative
day. There is no sign of recurrence within 2 years of
follow-up.

Discussion

Several studies have demonstrated the clinical
usefulness of 3DCTA for evaluating vascular anat-
omy.10–14 3DCTA has been used for diagnosing
disorders of the aorta and its major branches16,17

and has been reported to be a useful alternative to
conventional angiography for the preoperative
assessment of candidates for liver and kidney
transplantation.18 Considering that the effectiveness
of 3DCTA has been reported to guide laparoscopic
gastric cancer surgery and laparoscopic colecto-
my,13,14,19–21 we decided to use this modality to
guide transverse colectomy. Spasojevic et al22 recent-
ly reported that 3DCTA demonstrated the anatomic
relationships between the right colic artery, ileocolic
artery, and superior mesenteric vein at least as well
as postmortem anatomic studies. Mari et al14 have
reported the usefulness of preoperative assessment

Fig. 2 Endoscopic findings, with a marking clip next to the

tumor.

Fig. 3 Fused image from 3DCT

arteriography and venography, clearly

showing the relationship between the

tumor, marked by the endoscopic clip

(arrowhead), and the middle colic

vessels. (a) Right anterior oblique view.

(b) Front view. (c) Left anterior oblique

view. (d) Lateral view. The right-middle

and left-middle colic arteries arise

independently from the superior

mesenteric artery. Two right colic

arteries are also visualized. SMA

indicates superior mesenteric artery;

SMV, superior mesenteric vein; RCA1,

right colic artery 1; RCA2, right colic

artery 2; RMCA, right-middle colic

artery; and RMCV, right-middle colic

vein.
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of 3DCTA in standardized colorectal surgery, but
transverse colectomy was excluded.

When analyzing the imaging results, we paid
particular attention to identifying the feeding artery
to the transverse colon cancer, to enable lymphad-
enectomy along the course of the feeding artery.
Laparoscopic colectomy is a challenging procedure
because of variations in tumor location and vascular
anatomy, especially in obese patients. The procedure
we present here, using a combination of endoscopic
clipping and MDCT, can identify tumor location and
evaluate vascular anatomy, including identification
of the feeding artery. In this case, preoperative
assessment of the arteries and veins using 3DCTA
helped to achieve safe ligation of the vessels and
dissection of the lymph nodes. The courses of the
right and middle colic vessels on 3DCTA were
consistent with the operative findings. 3DCTA
showed the right-middle and left-middle colic
arteries arising independently from the superior
mesenteric artery, and also 1 ileocolic artery and 2
right colic arteries arising from the superior mesen-
teric artery. Because the tumor size was too small to
detect by CT, we used the clip to detect the precise
location of the tumor, and we identified the right-
middle colic artery as the feeding artery of the
tumor, which enabled us to perform adequate
lymph node dissection. Compared with convention-
al angiography, 3DCTA also has advantages in
terms of convenience, safety, and cost-effectiveness.
Our procedure, using a combination of endoscopic
clipping and MDCT, enabled the surgeon to operate
efficiently. Recently, careful patient selection, in

order to allow a surgeon to build experience in the
early part of his or her learning curve for laparo-
scopic colectomy, has also been reported to be
important,23 and our procedure may also help to
shorten the learning curve of laparoscopic surgery,
especially in patients who have other risk factors,
such as obesity.

In conclusion, our preoperative assessment for
colectomy using MDCT is feasible and safe, and it
seems to have potential benefits, especially in cases
where it is difficult to identify vascular anatomy and
feeding arteries intraoperatively, such as in trans-
verse colon cancer or obesity cases. Additionally,
using a combination of endoscopic clipping may be
useful in small tumors that are difficult to detect by
CT. Further prospective studies are needed to
establish the usefulness of this method.
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