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ANATOMICAL VARIANTS OF INFERIOR MESENTERIC VESSELS AND SURGICAL IM-
PLICATIONS (Abstract): The colon is one of the most common locations for cancer. Colon re-
section is the first treatment option in most cases of left colon cancer. Material and method: The 
arterial vascularisation of the left colon is based entirely on the inferior mesenteric artery and its 
branches. Indeed, the knowledge about the anatomy of the arterial vessels and its variants are es-
sential to carry out a safe and correct oncological resection, given its connections with the nerves 
of the lumber plexus and the ureter. In the period 2016-2018 a total of 48 colonoscopically diag-
nosed colon cancer and pieces of resection were studied in the Department of Anatomopathology 
and confirmed by the anatomopathological examination and data from the operative protocol. These 
principles have been used to make radical curative interventions. Always the inferior mesenteric 
artery was ligated to its origin by making a large resection with mesocolic excision and low colo-
rectal anastomosis. Difficulties occurred when the anatomical variants of the inferior mesenteric 
vessels had to be recognized intraoperatively and were not known preoperatively because the di-
agnosis was based exclusively on colonoscopy. The results were very good, there were no major 
postoperative complications. Discussions: In the curative surgical technique of the left colon 
cancer it is necessary to make the ligature of the lower mesenteric artery at its origin regardless 
of the anatomical variants that may exist, every time the mesocolic excision must be done. Anas-
tomosis should always be done with the low colorectal sections. Conclusions: Once the colon is 
mobilized, the resection in oncological limits should be made at least 5 cm below the tumor and 
10 cm above it. In the vast majority of cases complete left hemicolectomy should be made below 
the colorectal junction and even below the upper rectum for the lesion of the distal portion of the 
sigmoid colon considering the vascularization at this level. Key-words: ANATOMICAL VARI-
ANTS OF IMV, SÜDECK-LERICHE VASCULAR AREA, LEFT HEMICOLECTOMY

INTrOduCTION
Colon is the most common cancer location, 

and in 2/3 of cases it is located in the left colon. 
Colon resection is the first treatment option in 
most cases of colon cancer. This resection can 
be done at the present time, both minimally 
invasive and classical, most surgeons consider 
hemicolectomy of the laparoscopic left-hand 
side relatively oncologically. The colon cancer 
operation is now described in a standardized 
manner at the earliest in 1994 (1). This tech-
nique should be performed by trained surgical 
teams and these should participate in multicen-
tre studies. The sigmoid colon is the mobile 

terminal portion of the left colon. Except for 
advanced stages of cancer, the mobility of the 
sigmoid loop depends on its length and is most 
associated with pathology such as colic diver-
ticulosis.

MATerIAL ANd MeTHOd

The arterial vascularization of the left colon 
is based entirely on the inferior mesenteric 
artery and its branches. Indeed, the knowledge 
about the anatomy of the arterial vessels and 
its variants are essential to carry out a safe and 
correct oncological resection, given its connec-
tions with the nerves of the lumber plexus and 
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the ureter. In the period 2016-2018 a total of 
48 colonoscopically diagnosed colon cancer 
and pieces of resection were studied in the 
Department of Anatomopathology and confirmed 
by the anatomopathological examination and 
data from the operative protocol. These prin-
ciples have been used to make radical curative 
interventions. Always the inferior mesenteric 
artery was ligated to its origin by making a large 
resection with mesocolic excision and low colo-
rectal anastomosis. Difficulties occurred when 
the anatomical variants of the inferior mesen-
teric vessels had to be recognized intraopera-
tively and were not known preoperatively be-
cause the diagnosis was based exclusively on 
colonoscopy. The results were very good, there 
were no major postoperative complications.

dIsCussIONs

The arterial vascularization of the left colon 
is based entirely on the inferior mesenteric 
artery and its branches. Indeed, the knowledge 
of the anatomy of arterial blood vessels and its 
variants is essential to carry out a safe and cor-
rect oncological resection. Review anatomical 
relations are important. In the proximal distal 
end of the vessels there is the sympathetic left 
trunk and the left ureter that represent potential 
risks in the left hemicolectomy. The entire vas-
cularization with all branches of the lower mes-
enteric artery must be considered.

The lower mesenteric artery originates from 

the front of the abdominal aorta 1 to 3 cm from 
the duodenal portion D3, forming the vascu-
larization of the entire colon, sigmoid colon 
and rectum as seen in picture A of picture 1, 
and in Figure B it is seen arteriography per-
formed.

The left colic artery is the first branch of 
the lower mesenteric artery that vascularizes 
the left colon. After crossing the inferior mes-
enteric vein he crosses, he joins in the trajec-
tory on the left edge on a variable distance. It 
then begins to divide into the marginal arteries 
near the splenic flexion of the left colon and 
the transversal colon. Conservation is possible 
during the mobilization of the left colon. Below 
it are generally 3 sigmoid arteries which orig-
inate from a distal truncated joint towards the 
left colic artery. Anatomical variations are the 
rule here. These sigmoid arteries may have a 
separate origin from the lower mesenteric ar-
tery from the promontory to the left colic artery 
but are always medial to the sigmoid veins and 
posterior to the superior rectal veins.

The upper rectal artery is the terminal artery 
of the lower mesenteric artery and is located 
immediately before the rectum and the recto-
sigmoid junction. This entire vascularization 
area is known as the Südeck-Leriche area. The 
upper rectal artery progresses progressively close 
to the rectal wall dividing into a right and left 
ram or in several terminal branches in 17-25% 
of cases (2). These branches vascularize the 

fig. 1. Lower mesenteric artery: Scheme after Gray, B arteriography



167

Anatomical Variants of Inferior Mesenteric Vessels and Surgical Implications

fig. 2. Lower mesenteric artery with its branches and vein variants

fig. 3. Inferior mesenteric artery and his branches

upper 2/3 of the rectum. The straight line is 
generally larger, thicker and can often originate 
directly from the inferior mesenteric artery 
(2,3). These two terminal branches are further 
divided by two or more three times without 
anastomosis between them and ending in anal 
lift muscles (pelvic diaphragm). All these arte-
rial branches remain in the mesorectus along 
the rectal veins that drain the blood in the upper 
rectal vein and then in the inferior mesenteric 
vein.

Venous vascularization is formed starting 
from the marginal veins, then the upper rectal 
vein, the sigmoid veins and the left colic veins 
that together form the inferior mesenteric vein. 

The sigmoid veins can form a common trunk 
or separate into the inferior mesenteric vein. 
The left colic vein has the most common main 
trunk. There may also be two left colic veins 
for a left colic artery. There are also many 
venous branches that descend directly from the 
left colon to the lower mesenteric vein. All 
these vessels must be dissected when the colon 
is mobilized.

The lymph nodes are found near by the 
described arterial blood vessel mainly because 
the anatomical variations are known to be de-
scribed as epicolic, paracolic , intermediates 
and central to the origin of the lower mesen-
teric artery.
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fig. 4. Variants of the inferior mesenteric vein affluences

fig. 5. Preoperatory examination – inferior mesenteric vein and his branches

 fig. 6. Variants of the mesenteric vein inferior to its tributaries
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CONCLusIONs
Consequently, the curative surgical technique 

of colon cancer have to be ligated the inferior 
mesenteric artery always at its origin. Each time 
the total mesocolon excision must be made. Af-
ter the sigmoid colon is mobilized, the resection 
in oncological limits must be made at least 5 
cm below the tumor and 10 cm above it. This 
rule is applicable to a long, slim sigmoid colon. 

In the most majority of cases complete left 
hemicolectomy should be made below the colo-
rectal junction and even below the upper rectum 
for the lesion of the distal portion of the sigmoid 
colon considering the vascularization at this 
level. In the event of a long colon resection 
mobilization of the entire colon is needed to 
avoid tension in colorectal anastomosis.
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