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(Abstract): Introduction: Anatomical variations of the arterial supply of the abdominal organs 
are relatively frequent. The most variations were reported regarding the celiac trunk (CT), followed 
by the superior mesenteric artery (SMA) and the inferior mesenteric artery (IMA), which seems 
to be extremely rare. In case of the middle colic artery (MCA), multiple variations of origin and 
number have been described. Purpose: The aim of this study is to present the anatomical varia-
tions of the MCA based on a case report. Material and methods: We have dissected a formalin 
fixed male cadaver from the demonstration material of the Anatomy and Embryology Department 
of UMF Târgu-Mureş. Results: We have found two middle colic arteries: a right-middle and 
left-middle colic arteries arising independently from the SMA. The right-middle colic artery sup-
plied the hepatic colic flexure and the right part of the transverse colon. The left-middle colic 
artery supplied the splenic colic flexure and the left part of the transverse colon. The middle part 
of the transverse colon was supplied by an arterial connection between the two mentioned arteries. 
Conclusions: Detailed knowledge of anatomical variations of the colic arteries is important espe-
cially during surgical and interventional radio-oncological approaches of the pathology involving 
the large intestine to prevent any inadvertent complication. Key words: ANATOMICAL VARIA-
TION, SUPERIOR MESENTERIC ARTERY, RIGHT-MIDDLE COLIC ARTERY, LEFT-MID-
DLE COLIC ARTERY

INTRODUCTION
The arterial supply of the abdominal diges-

tive organs is provided by the three unpaired 
visceral branches of the abdominal aorta: ce-
liac trunk (CT), superior mesenteric artery (SMA) 
and inferior mesenteric artery (IMA). The SMA 
arises from the abdominal aorta below the ce-
liac trunk, on the anterior face of vertebra L1 
and provides the vascularization of the struc-
tures developed from the midgut portion of the 
primitive gut tube via its branches: inferior 
pancreaticoduodenal artery, jejunal and ileal 
arteries and 3 vessels emerging from the right 
side of the main trunk - the middle colic, right 
colic and ileocolic arteries which supply the 
terminal ileum, cecum, ascending colon and 

the right two-thirds of the transverse colon.
The middle colic artery (MCA) is the main 

vessel of the transverse colon (TC), its standard 
origin is at the intersection of the SMA with the 
duodenum as the SMA emerges from beneath 
the pancreas. The MCA enters the transverse 
mesocolon and divides into two branches: 
• a right one for the hepatic flexure of the TC 

where anastomoses with the ascending branch 
of the right colic artery;

• a left one for the left part and splenic flexure 
of the TC where creates an arterial arch with 
the ascending branch of the left colic artery. 
This structure forms an anastomosys between 
the SMA and IMA known as Riolan-Haller 
arch (1, 2).
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Anatomical variations of the abdominal or-
gans’ arterial supply are relatively frequent; 
the most publications reported variations re-
garding the CT, followed by SMA, meanwhile 
the variations of the IMA seems to be extreme-
ly rare. The classic version of the SMA branch-
ing into ileocolic, right and middle colic arter-
ies can be found only in approximately 70% of 
the cases. The ileocolic artery is the most con-
stant colic branch of the SMA, while the other 
two vessels can be involved in extremely di-
verse variation types, the most frequent being 
a common trunk for the right and middle colic 
arteries (in more than 50% of the cases) (3).

The main purpose of this paper is to study 
the variation pattern of the MCA based on a 
case presentation.

CASE REPORT
During practical lessons at the Anatomy and 

Embriology Department of UMF Tg-Mureş we 

routinely dissected the formalin-fixed cadaver 
of an elderly male and we have found a variation 
regarding the MCA. Instead of one MCA, two 
separate arteries emerged independently from 
the right side of the SMA and showed an as-
cending trajectory towards the middle part of 
the transverse colon entering the transverse 
mesocolon (Fig. 1, 2).

The right-middle colic artery had a length 
of 6.6cm with a diameter of 3mm and continued 
along the mesenteric border of the right third 
of the transverse colon and reached the hepatic 
colic flexure creating an arterial connection 
with the ascending branch of the right colic 
artery. After 2.5cm it gave a branch to the 
hepatic flexure of the colon and after 4.5cm it 
gave a 12cm length branch which connected the 
two middle colic arteries (Fig. 2, 3). On its way 
the artery supplied the right third of the trans-
verse colon and the hepatic colic flexure. 

The left-middle colic artery had a length of 

Fig. 1. Branches of the SMA: 1. SMA; 2. Left-middle colic 
artery; 3. Right-middle colic artery; 4. Right colic artery; 

5. Ileocolic artery; 6. 1st jejunal branch

Fig. 2. Vascularization of the transverse colon: 1. SMA; 
2. Right-middle colic artery; 3. Left-middle colic artery; 

4. Anastomotical branch
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5.5cm with a diameter of 3mm and continued 
along the mesenteric border of the left third of 
the transverse colon and reached the splenic 
flexure creating the Riolan-Haller arterial con-
nection with the ascending branch of the left 
colic artery (Fig. 4). The SMA had an initial 
diameter of 8mm, but after the origin of the 
right colic artery the diameter decreased to 
4mm. The other branches of the SMA corre-
sponded with the standard description (Fig. 1).

DISCUSSION
The variation pattern of the visceral branch-

es of the abdominal aorta is extremely diversed 
due to the complex development of the digestive 
tract and arterial system. Regarding the MCA 
two different variations types were published: 
 I. Presence of multiple MCA 
II. Aberant origin 

I. Multiple MCA emerging from SMA 
The branching pattern of the SMA evaluated 

angiographic has been classified into five dif-
ferent types according to Sonneland et al where 
the presence of multiple MCA corresponds with 
type 5 (Table I) (4).

1. Regarding the number of MCA two inde-
pendently emerging MCA were reported most 
frequently.

Milnerowicz et al investigated the arterial 
vascularization of the transverse colon in 114 
cases; after dissecting this intestinal segment 
during autopsy, arteriograms of the SMA were 
performed by injecting Mixobar contrast agent 
in the SMA. They reported the occurrence of 
two MCA in 12 cases (10.53%). Additionally 
in 2 cases (1.72%) the SMA divided into 5 

Fig. 3. Anastomosys between the right-middle colic artery and 
left-middle colic artery: 1. SMA; 2. Right-middle colic artery; 

3. Left-middle colic artery; 4. Anastomotical branch

Fig. 4. Riolan-Haller anastomosys: 1. Left-mid-
dle colic artery; 2. Left colic artery; 3. Ascend-

ing branch of the left colic artery; 4. Riolan-
Haller anastomosys; 5. Descending branch of the 

left colic artery; 6. Sigmoid arteries.

colic branches, both the RCA and MCA were 
doubled (5).

Mc.Dermott et al. conducted an angiografic 
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evaluation of the mesenteric arteries before co-
lon interposition surgery for esophageal recon-
struction on 54 patients and reported the pres-
ence of two independent middle colic artery 
emerging from SMA in two cases (3.7%) (6). 
The adequate blood supply of the colon is cru-
cial for a successful left colon interposition in 
esophageal reconstruction surgery to avoid graft 
ischemia and anastomosis insufficiency, conse-
quently a precise preoperative arterial evalua-
tion is necessary. Peters et al. enlisted 5 arte-
rial system-related criteria (Table II) decisive 
for a successful intervention; and the presence 
of a single MCA is one of them, multiple MCA 
representing a contraindication for using the 
left colon as an esophageal graft (7).

Kawamoto et al. reported the case of a male 
patient with transverse colon tumor who under-
vent preoperative 3D CT angiography to assess 
the vascularization of this intestinal segment 

and two MCA were found; the right-MCA be-
ing the feeding artery of the tumor. Laparo-
scopic transverse colectomy, lymph node dis-
section and central ligation of the right MCA 
was performed with uneventful postoperative 
period (8).

2. We found a single case report of more 
than two MCA: Parimala NBS during routine 
dissection of an elderly male cadaver identified 
3 MCA emerging from SMA arranged one be-
low the other supplying the transverse colon 
among with an artery from the left colic artery. 
The transverse colon showed increased length 
(19 inch) (9).

II. Variant origin of MCA
1. From abdominal aorta
Milnerowicz et al. from their autopsy study 

of 114 colon segments reported a single case 
(0.88%) where the MCA and RCA were absent 

TABLE I
The colic branches of the SMA according to Sonneland et al (4)

Category
Type 1 Standard version: 1 ICA, 1 RCA, 1 MCA
Type 2 1 ICA, 1 MCA, absent RCA
Type 3 1 ICA, 1 RCA, absent MCA
Type 4 Multiple RCA
Type 5 Multiple MCA

SMA - superior mesenteric artery, ICA - ileocolic artery, RCA - right colic artery, MCA - middle colic artery

TABLE II
The 5 criteria enlisted by Peters et al (7)

permeable IMA
the presence of the ascending branch of LCA
well developed anastomosys between MCA and LCA
single MCA
RCA indepently emerging from SMA 

IMA - inferior mesenteric artery; LCA - left colic artery, RCA - right colic artery

TABLE III
Origin of MCA other than abdominal aorta or SMA

Study Origin
Makowski et al (17) From celic trunk
Akahane et al (18) From celiac trunk with common trunk with hepatic artery
Indrajit et al (19) From gastroduodenal artery
Amonoo-Kuofi et al (20) From proximal segment of splenic artery
Wadwa et al (21) From common hepatic artery
Benton et al (22) From inferior mesenteric artery
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from SMA and an aberrant vessel originated 
directly from the abdominal aorta between the 
SMA and IMA. They identified four branches 
of this aberrant vessel which supplied the vas-
cularization territory of the RCA and MCA, so 
they named the branches: RCA, right, middle 
and left MCA and for the main artery they used 
the term middle mesenteric artery (MMA) (5). 
MMA is not included in the anatomical nomen-
clature but there is a vague situation regarding 
this term. It was first used by Lawdahl et al. 
(1987) for the extranumeral ventral branch of 
abdominal aorta emerging below the renal ar-
teries identified during arteriography (10). Al-
thought there are earlier reports of this supra-
numeral unpaired visceral vessel, only another 
term was used. Delannoy et al. (1923) identi-
fied two vessels from the abdominal aorta: one 
feeding the small intestine and the other dis-
tributed for the cecum, ascending and trans-
verse colon, and named this variation doubled 
SMA. Benton et al. (1963) presented an extra-
numeral artery feeding the left part of trans-
verse colon and superior part of descending 
colon, and used the term doubled IMA. In all 
presented cases the middle colic artery was 
absent from the SMA, and its vascularization 

territory was supplied by this accessory arte-
rial system (5, 11, 12). Lately, with the develop-
ment of imagistic procedures more cases of 
MMA were reported. The common aspect of 
these studies is that this artery emerges di-
rectly from the abdominal aorta between SMA 
and IMA, but the supplied territory is extreme-
ly diverse: this accessory arterial system can 
emit branches starting from terminal ileum to 
descending colon and can be associated with 
gut nonrotation and/or absence of standard 
ICA/RCA/MCA (11-16).

2. Another emerging points
In the literature there were published sev-

eral cases with aberrant origin of the MCA; 
they are presented in Table III.

CONCLUSIONS
Vascular variation regarding the MCA can 

occur, and with the availability of high perfor-
mance imagistic equipment more and more re-
ports can be expected.

Detailed knowledge of anatomical variations 
of the colic arteries is important especially dur-
ing surgical and interventional radio-oncologi-
cal approaches of the pathology involving the 
large intestine to prevent any inadvertent com-
plication.
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