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Abstract
Introduction. The high level of development of abdominal 

surgery and the increase in the number of operative interven-
tions, requires extensive information on intestinal morphol-
ogy in the context of individual variability. For these reasons, 
a study was conducted to identify individual structural and 
topographical variants. 

Material and methods. The variants of the trajectory and 
the angles of branching of the superior mesenteric artery in 
humans in relation to age and sex were studied on 106 aor-

What is not known yet, about the topic
The current research aims to elucidate the individual 

properties, taking into account sex, age and branching of the 
superior mesenteric artery in humans.

Research hypothesis
To study of the individual structural particularities of 

branching of the superior mesenteric artery in humans 
in relation to the sex and age of the subjects that could be 
considered in surgical interventions.

-
ner of occurrence of primary vessels as well as the branching 
pattern by gender and age. The established results may have 
importance in practical surgery, including traumatic injuries. 
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Introducere
Variabilitatea vaselor sangvine ale organelor interne pre-

-

-
ilor intravitale. În cazul vizat, este vorba despre panaortogra-

-
-

Interpretarea imaginilor intravitale, indiferent de modalitatea 
-

-
-

-

-

Repartizarea materialului investigat conform perioadelor 

 
-

principale impare ale aortei abdominale. Ea se desprinde la cca 
1,2-1,8 cm inferior de trunchiul celiac, ceea ce, scheletotopic, 

with the use of macroscopic methods developed by V. P. Voro-
biov and B. Z. Perlin. 

Results. We evaluated the superior mesenteric artery, re-
garding the level of its emergence, the arterial ostium, the inci-
dence of the beginning portion of the vessel. Special attention 
was drawn to cases in which the superior mesenteric artery 
a few centimeters from its origin from the abdominal aortais 
subjected to the dispersed type of branching. 

Conclusions. Panaortography, as well as macroscopic 
methods of dissection, highlights the individual variability of 
the trajectory and branching of the superior mesenteric artery.

Key words: superior mesenteric artery, individual vari-
ability.

Introduction
The variability of blood vessels of internal organs is of 

interest in both emergency and planned interventions, espe-
cially, at the current stage, taking into account the increasing 
frequency of traumatic injuries. 

The most valuable addition to the fundamental studies, 
made by anatomical dissection, are the results of investiga-
tions during lifetime. In this case it is possible by panaorthog-
raphy. In the neurovascular medical-biological research, the 

-
pretation of imaging, regardless of how they are obtained (ra-
diographic, ultrasonic, computer tomography, laparoscopic, 
endoscopic etc.), requires deeper training, based on funda-
mental research, and on cadaveric material. Nevertheless, 
while working with patients, the structural particularities of 
the morphological substrate must be confronted with similar 
information obtained on cadaveric material. The above men-

has been taken into account in the current research. 

Material and methods
The study included 106 aortographies and a specimen 

by V. P. Vorobiov and B. Z. Perlin.
We analyzed the sources, number, route, and ways of 

branching of the superior mesenteric artery. The center of 
attention was the superior mesenteric artery, with the deter-
mination of the incidence of the branching variants and the 
values of the angles of branching.

The distribution of the investigated material according to 
periods of ontogenesis is based on the age periodization ad-
opted at the Symposium of the Institute of Physiology of the 

(1969) and R. Robaski (M. Stefanets and coworkers, 2000).

Results
The superior mesenteric artery is one of the main unpaired 

branches of the abdominal aorta. It branches about 1.2-1.8 cm 
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mai frecvent, corespunde primei vertebre lombare. Sintopic, 

 (din posterior). 

-

-
-

abdominale, impune deplasarea accentului. Sediul ostiumului 
-

localizare a ostiumului arterei mezenterice superioare i-au re-

-

-

-
dian (anterior) al ostiumului arterei mezenterice superioare, 

 20. 

2

1 -

-

-
diat nu au fost.

-
-

dreapta sau din stânga vasului magistral. Conform datelor 
-

tive a fost de tip median. Alte variante au fost concretizate în 
-

ostiumul arterei vizate este deplasat mai spre stânga sau mai 

-

below the celiac trunk, which, scheletotopically, more often 

path between the pancreas head (anteriorly) and the horizon-
tal part of the inferior duodenum (posteriorly). The homonym 
vein, which accompanies the superior mesenteric artery, is 
positioned on the right side of the artery. Thus, both vascular 
formations, on a particular route, are positioned in the thick-
ness of the small intestine mesentery. The superior mesenter-
ic artery also provides vascular supply to the large intestine, 

According to many authors, the ostium of the superior mes-
enteric artery is on the anterior part of the abdominal aorta. A 
more thorough analysis, including abdominal aortographies, 
demonstrates that the emphasis should be shifted. The osti-
um, indisputably, is related to the anterior semicircumference 
of the aorta. 

As established in the current study, medial type of ostium 
localization was seen in 50% of the cases, including 57.89% 
(33 observations) in males and 42.11% (20 cases) in women. 
In the rest of the cases (53 patients), the superior mesen-
teric artery branched from the front of the abdominal aorta, 
but closer to its left margin in 31 (29.25%) patients of the 
whole group, including 14 males and 17 females. In another 
22 (20.75%) patients, the artery was delineated closer to the 
right edge of the abdominal aorta. Moreover, in this variation, 

versus 20.
The highest number of cases was in the age group VIII2

the second maturity period. The group had 50 (47.17%) pa-
tients, including 29 male and 21 female. As expected, accord-
ing to the number of cases, age group VIII1

-

(15.09%) cases, nine of which were males and seven females. 
Elderly (age group IX) represented 11 (10.38%) cases, includ-

-
dominal aorto-arteriography we did not have cases of senile 

The analysis 106 aortography of the superior mesenteric 
artery and the positioning of its trunk with respect to the ab-

the magistral vessel. According to the data, as mentioned, only 
half of the cases are median. Other variants were concretized 
on the basis of abdominal panaortograms. Although the ostiu-
mis located on the anterior semi circumference of the aorta, 
it can be moved somewhat to the left or to the right of the 
longitudinal axis of the aorta, from where the superior mes-
enteric artery begins. The latter, in the literature, is describe-
das arcuate shaped, with the convex part turned to the left. V. 
P. Vorobiov and coworkers (1948), as well as other authors, 
also describe this type. However, as has been established, the 
trajectory of the beginning portion of the superior mesenteric 
artery may have other shapes.
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grupul VIII1 2 

un singur pacient. 
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According to our data, the convex part of the beginning 
portion of the superior mesenteric artery was directed to the 
left in 41 (38.68%) patients, among whom 22 were males and 
19 were females (Figure 1). Depending on the age groups, cas-
es were distributed as following. The age group VII includes 
4 men and 3 women; group VIII1 -
tively; group VIII2
was represented by 2 men and 2 women. Therefore, in most 
cases, the convex part of the beginning portion of the superior 
mesenteric artery is oriented toward the left side of the body.

However, as it can be seen, the convex part (or convexity) 
of the beginning portion of the superior mesenteric artery can 
be oriented to the right (Figure 2). The type was encountered 
in 36 (33.96%) cases of the whole group. The division by age 
and sex was as following. The age group VII was represented 

1
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complexului spleno-ligamentar, apoi în câteva cazuri, a fost 

al splinei.
-
-

-
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respectively 6 males and 5 females; group VIII2
including 10 men and 9 women; group IX had a single patient. 

The results obtained on the same group of patients dem-
onstrate that the beginning portion of the superior mesenteric 
artery can have a rectilinear trajectory (Figure 3). This variant 
was established in 29 (27.36%) of patients, including 13 men 
and 16 women. The age group VII was represented in 5 people 

1
male and 5 females. The following 14 observations were of the 
age group VIII2, which includes 7 men and 7 women; group IX 
was represented by a single female patient. 

It should be noted that in some cases, the beginning por-
tion of the superior mesenteric artery to a few centimeters 
from the ostium had dispersed type of branching. We admit 
that this variant, after a more rigorous study, would deserve 
attention, taking its place among the variants thatwere men-
tioned above.

Regardless of the location of the ostium, the trajectory of 
the beginning portion of the superior mesenteric artery, if 
some of its branches are of relatively small diameter partici-
pate in the vasculature of the ligamental splenic complex. In 
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Trunchiul arterei mezenterice superioare, în cazul nostru, 
-
-

ileocolice. Colonul ascendent, transvers, descendent, sigmoid 

-
enterice inferioare.

-

-

-

-

arterele colice mijlocii accesorii [3, 4].
-
-

-

a few cases, one or two branches of the superior mesenteric 
artery participate in the vascularization of the lower pole of 
the spleen.

Thus, based on abdominal panaortography, several struc-
tural and spatial aspects of the abdominal cavity vessels were 
elucidated. The latter were established on the same group of 
patients. Among them, were prevalent the representatives of 
the age group VIII2 
followed by group VIII1
by other age groups.

-
though with aging the incidence of diseases increases, but the 
patients included in the given group have been analyzed with-
out considering this fact. In the case of abdominal aorto-arte-

decide to undergo this investigation, which is not one of the 
easiest to undergo, even more so, taking into accountinvolu-
tion processes and an increased number (relative to previous 
age groups) of diseases with progressive evolution.

Fine anatomical dissection of the organs of the abdominal 
cavity (female, 63 years), allowed us to demonstrate a rare oc-
currence of intestinal vascularization (Figure 4).

The trunk of the superior mesenteric artery, in our case, 
branched from the abdominal aorta 0.5 cm above the renal 
arteries and penetrated into the root of the mesentery of the 
small intestine where it gave jejunal, ileal and ileocolic arter-
ies. The ascending, transverse, descending, sigmoid colon and 
upper and middle segments of the rectum received the arte-
rial branches from the upper and lower trunks of the inferior 
mesenteric artery.

Discussion
The vascular system of the intestine can also be examined 

through panaortography. It allows establishing the main and 
secondary sources of vascularization of the intestine, the tra-
jectory, the way and the branching pattern of the mesenteric 
arteries. Such information is of interest in determining the 
various pathological processes of the intestine. Abdominal 
aortic arteriography is an effective method of obtaining an in-
tegral picture of the abdominal part of the aorta, its main vis-
ceral branches and their structural variants, because, during 
anatomical dissection, such demonstration, practically, cannot 
be obtain.

Current data indicate that the superior mesenteric artery 
usually supplies the small intestine, the pancreas, the left 2/3 
of the transverse colon and the caecum. The large intestine 
arteries are characterized by a high degree of variability. In 
4.3-23% of cases, the right colonic artery and the middle colic 
artery begin together as a common trunk [1, 2]. The right colic 
artery is present only in 10-63% of cases, while the middle 
colic artery is present in 99.3%, and in 7.2% there are middle 
accessory colic arteries [3, 4].

(normal, upper and lower mesenteric artery starting from the 
aorta), type II (defective variants of superior mesenteric ar-
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-

-

sunt legate între ele prin anastomoze longitudinale. În cele din 

-

orice schimbare în acest proces poate cauza majoritatea ano-

cu cei din grupul de control, ea are un unghi aortic mediu mai 
mare (73,0±19,8° versus 50,0±18,8°, p<0,001). Unghiul mai 

un indice de forfecare oscilatorie mai mare în lumenul vasu-
lui la nivelul convexului arterei mezenterice superioare, unde, 

superioare, sediul ostiumului arterial. 

27,36% din cazuri. 

spleno-ligamentar, în special, al polului lienal inferior.

Nimic de declarat.

-
-

zuire (OB, SC, NM, IB).

1. Gamo E., Jimenez C., Pallares E.   The superior mesenteric ar-
tery and the variations of the colic patterns. A new anatomical 

  

2. Cheng B., Chang S., Huang J.   Surgical anatomy of the colic 
-

geal replacement with colon.     , 2006; 86 

incidence and variations with their clinical implications.   

4. Nesgaard J., Stimec B., Bakka A., Edwin B., Ignjatovic D. Navigating 

of the vascular anatomy.  

-

method for superior-inferior mesenteric arterial variations.  
 

6. Kitamura S., Nishiguchi T., Sakai A., Kumamoto K. Rare case of the 
inferior mesenteric artery arising from the superior mesenteric 
artery.  

-
cance of the angle between superior mesenteric artery and aorta 
in spontaneous isolated superior mesenteric artery dissection. 

  

tery, total or partial absence), type III defective inferior mes-
enteric artery, total or partial absence), type IV (presence of 
aberrant medium mesenteric arteries) [5].

The arterial system of the gastrointestinal tract is, ini-
tially, segmented. It is derived from a number of pair ventral 
splanchnic arteries. All of these have a segmental model and 
branch from the paired dorsal aortas. Following the fusion of 
the dorsal aortas, these vessels combine and form unpaired 
trunks that provide the arterial supply of the primitive diges-
tive tract. Trunks are linked together by longitudinal anasto-

-

and inferior mesenteric arteries [6]. We can suppose that any 
changes in this process can cause most of the vascular abnor-
malities that can be found at this level.

The branching angle of the superior mesenteric artery 
also has clinical importance. It has been shown that in pa-
tients with isolated mesenteric artery dissection compared 
with those in the control group they have a higher mean aortic 
angle (73.0±19.8° versus 50.0±18.8°, p<0.001). Higher angle 
is associated with a higher stress on the arterial wall and a 
higher oscillatory shear index in the lumen of the vessel at the 
convex level of the superior mesenteric artery where dissec-
tion often occurs [7, 8].

Conclusions
1) We have established the level of the superior mesenteric 

artery and the location of arterial ostium.
2) The trajectory of the beginningportion of the vessel was 

with convexity to the left (38.68% of cases), to the right 
(33.96% of cases), straight tract (27.36% of cases).

3) Some branches that originate from the superior mesen-
teric artery participate in the vasculature of the spleno-
ligament complex, especially the lower pole of the spleen.
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