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Problem/Background :  Currently, there are no detailed data of the anatomical
variations of the colic arteries in Thai population. Since colon
surgery is still widely practiced in Thailand, a study to provide
such data is essentially required.

Objective : To study the anatomical variations of ileocolic, right colic and

middle colic arteries in Thai cadavers.

Setting + Department of Anatomy, Faculty of Medicine, Chulalongkorn
University

Research design i Descriptive study

Material : 100 cadavers collected at the Department of Anatomy,

Faculty of Medicine, Chulalongkorn University from 2001 to
2003

Methods *  The abdomen of each cadaver was dissected to expose
the ileocolic, right colic and middle colic arteries. The existence
and origins of these arteries were then noted and categorized

into 11 patterns described in Netter's Atlas of Human Anatomy.

*Department of Anatomy, Facuity of Medicine, Chulalongkorn University
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Results : The most common pattern was the common origin of the right
colic and middle colic arteries which was different from the
previous report. The branch from the middle colic artery fo
left colic flexure (Pattern 6) was observed with much higher
frequency than in the previous study. Arch of Riolan was
found in 6 % of the cadavers and the middle colic artery
from the celiac trunk was also observed.

Conclusion : This study showed some differences between Thai and
western subjects in the anatomical variations of the colic
arteries from the superior mesenteric artery. These data will

be useful for performing colon surgery in Thai patients.

Keywords : leocolic artery, Right colic artery, Middle colic artery,

Anatomical variation.
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Nowadays, operations of the colon are among
common procedures performed by surgeons, for
example, resection of the colon which is done as a
curative or palliative treatment for colon cancers. The
extent of colonic resection is largely determined by
the blood vessels in order to remove the lymphatic
drainage from the tumor-containing part of the colon.
Another instance is colonic interposition which is
employed to replace the removed esophagus in
patients suffering from esophageal cancers. The
anatomy of blood vessels must be considered in this
case as well. Therefore, the knowledge in the anatomy
of colonic blood supply, especially arterial system,
is essential in performing these life-saving operations.
The surgeons have to keep in mind not only the normal
anatomy, but also the variations of colonic arteries.

Since the extensive study of colonic artery
variations by Sonneland and colleagues in 1958 in
which specimens from 600 bodies were examined,
there have been only some small reports of aberrant
colonic arteries, for example, the anomalous middle
colic artery from the proximal segment of the splenic
artery® and the middle colic artery from abdominal

® Moreover, there

aorta (middle mesenteric artery).
were no such studies in Thai population. Due to the
possibility of different anatomical variations between
the Thai and westerners, the study of the anatomy of
colonic arteries in Thai population should be done.
Hence, this study was carried out to serve this

purpose.

Materials and Methods
One-hundred Thai cadavers collected at
the Department of Anatomy, Faculty of Medicine,

Chulalongkorn University were used in this study. The

Chula Med J

existence and origins of the middle colic, right colic
and ileocolic arteries were noted and reported
according to the patterns shown in the standard
anatomy atlas, Netter's Atlas of Human Anatomy."
This study was started in 2001 and finished in 2003.

Results

According to Netter's Atlas, there are 11
recognized patterns of the variations of the colic
arteries (Table 1 and Fig.1). We found 14 cadavers
(14 %) with Netter's Pattern 1 (Table 1). Common origin
of the right colic and middle colic arteries (Pattern 2)
was the most frequently found pattern, observed in
28 cadavers (28 %). Pattern 6 was observed with less
frequency (18 %). Pattern 3,5 and 7 were found with
similarincidences (8,9 and 10 cadavers, respectively).
Arch of Riolan (Pattern 8) was identified in 6 cadavers.
The patterns with the least frequencies were Pattern 4
and 10 (3 and 4 cadavers, respectively). Pattern 9
and 11 were not found in this study. No new variation
compared to Netter's Atlas was identified in our

specimens.

Discussion

The most frequently found pattem in this study
was Pattern 2 (28 %) which had a common trunk for
the right colic and middle colic arteries. This is in
contrast to the report of Sonneland and colleagues
where separate origins of right colic, middle colic
and ileocolic arteries (Pattern 1) were observed with
the highest incidence (23.8 %).”" Moreover, the
incidences of Pattern 1 and 3 were much lower in our
study (14 % and 8 %, respectively) compared to those
of Sonneland"” (23.8 % and 22.7 %, respectively).

This may be of clinical interest as the middle colic
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Table 1. Variation patterns of the colic arteries in this study compared with those in Sonneland et al.”
Pattern Description Percentage of cases
Sonneland This study
1 Right colic, middle colic and ileocolic arteries have their own origins 23.8 14
2 Common origin of right colic and middle colic arteries 21.5 28
3 Common origin of right colic and ileocolic arteries 22.7 8
4 Absence of middle colic artery, replaced by the branch from left colic artery 3.6 3
5 Absence of right colic artery 12.4 9
6 Branch from middle colic artery to left colic (splenic) flexure 0.4 18
7 Accessory middle colic artery to left colic (splenic) flexure NM 10
8 Arc of Riolan between middle colic and left colic arteries NM 6
9 Discontinuity of marginal artery between right colic and ileocolic arteries NM 0
10 Middle colic artery originating from celiac trunk via dorsal pancreatic artery 0 4
1 Middle colic artery gives origin to dorsal pancreatic artery NM 0
Total no. of cases 600 100

NM = Not mentioned

artery cannot be divided close to the superior
mesenteric artery in the Thai more than in western
patients. Regarding Pattern 6, we observed a much
higher percentage relative to what was reported in
the same study" (18 % and 0.4 %, respectively). In
addition, we found 4 % of our cadavers with Pattern
10 which was not seen in any cadaver in Sonneland’s

study.”

These inconsistencies may be due to the
differences in the races of cadavers used.

Despite these several differences, there were
some similarities in the variations of colic arteries.
The frequencies of Pattern 2 in the above study
and ours were not much different (21.5 % and 28 %,
respectively). The absence of middle colic artery
(Pattern 4) was seen in 3 % of our cadavers which
was similar to what was previously reported by

Sage and co-workers® (5 %), and Sonneland and

colleagues'” (3.6 %). In contrast, our figure of 3 %
was slightly higher than that of Garcia-Ruiz and
colleagues’ report® (6 %). Moreover, the frequency
of the absence of right colic artery (Pattern 5) in this
study (9 %) was comparable to that observed in
Sonneland’s study'” (12.4 %). Our percentage of the
presence of Riolan’s arch (6 %) was also similar to
what was reported by Renner's group® (9.6 %). These
data are clinically important since radical high ligation
of the inferior mesenteric artery can be done with less
effects on the viability of the descending colon if this
arch is present.”

It is worth noting that we did not find the
middle mesenteric artery arising from the aorta and
supplying the transverse colon which is an extremely

rare anomaly, only reported by two studies.®”
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Pattern7 (10%) Pattern8 (6%) Pattern9 (0%)

Pattern10 (4%) Pattern11 (0%)

Figure 1. Eleven patterns of colic arteries | = lleocolic artery, R = Right colic artery, M = Middle colic artery, L = Left
colic artery, A = Arch of Riolan, D = Dorsal pancreatic artery, AM = Accessory middle colic artery {modified

from Netter's atlas®)
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In conclusion, in this study, we found that
several anatomical variations of colic arteries in Thais
had different incidences compared to the previous
studies which based on different population. Some
variations are likely of clinical interest for example,
when truly radical right hemicolectomy is desired.
Therefore, our data indicate that these anatomical
variations of colic arteries should be concerned when

colon surgery is to be performed in Thai subjects.
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