
ANATOMIC VARIATIONS

Detailed anatomy of a left accessory aberrant colic artery

M. C. Rusu Æ M. Vlad Æ L. M. Voinea Æ
G. C. Curcă Æ A. M. Şişu
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Abstract In an aged human female cadaver a left

accessory aberrant colic artery (LAACA) was observed and

studied. It originated from the superior mesenteric artery at

3 cm proximal to the middle colic artery, at the inferior

border of pancreas, passing over Treitz’s muscle and con-

tinued covered by the superior duodenal fold where it

crossed the inferior mesenteric vein. Further, it continued

with a satellite vein anterior to the left renal vein and the

anterior branch of the renal artery. The LAACA divided

into an ascending branch and a descending one, anasto-

mosed with the middle colic and proper left colic arteries;

between its two primary branches and the splenic flexure of

colon, a hypovascular area was observed. The surgical

relevance of the LAACA detailed anatomy mainly relates

to specific procedures performed in left colectomies and

nephrectomies.

Keywords Colon � Mesenteric artery � Renal vein �
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Introduction

The unpaired visceral branches of the abdominal aorta are

the celiac trunk and the mesenteric arteries, superior and

inferior, derived from the vitelline arteries [13]. The superior

mesenteric artery is by far the most important of the arteries

to the alimentary tract, as it supplies the whole of the small

intestine from the superior part of the duodenum to the

midtransverse colon; its branches with colic distribution are

the ileocolic artery, the artery to right colic flexure and the

middle colic artery. The inferior mesenteric artery supplies

the left third of the transverse colon, all the descending

colon, sigmoid colon and most of the rectum; the left colic

artery emerges from the inferior mesenteric artery and pas-

ses to the descending colon—its ascending branch runs in

the transverse mesocolon and it is also known as ascending

(intermesenteric) artery. On the left side of the ascending

part of the duodenum, the duodenal and paraduodenal folds

are formed by the parietal peritoneum; usually, the inferior

mesenteric vein corresponds to the superior duodenal fold

[5, 15]. Laterally, to the ascending part of the duodenum, the

inferior mesenteric vein and the left colic artery usually

constitute Treitz’s arch, anterior to the left renal pedicle.

Case report

Routine dissections were performed on a human adult

cadaver, aged (76 year), female, on the left side of the

mesentery in order to gain access on the left renal pedicle.

The intestinal loops were displaced towards the right

side and the ascending part of the duodenum was evi-

denced, together with the duodenal folds: superior,

inferior and paraduodenal and the corresponding recesses

(Fig. 1a, b).
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We started to dissect the inferior mesenteric vein above

the level of the origin of the inferior mesenteric artery; the

dissection of that vein was continued upwards, at the level

of the paraduodenal fold. We evidenced a thick perivas-

cular nerve satellite to the inferior mesenteric vein, on its

medial aspect (Fig. 1a), but the inferior mesenteric vein

was the only element of Treitz’s vascular arch and no

artery was satellite to it.

We continued with the dissection of the inferior mes-

enteric artery; the superior rectal artery and a colosigmoid

trunk were the only two primary branches of that artery.

The colosigmoid trunk sent the left colic artery of 2-mm

caliber and continued as a proper sigmoid trunk. The left

colic artery proper, crossed behind the inferior mesenteric

vein to reach the marginal arcade at the junction of the

middle and inferior thirds of the descending colon

Fig. 1 Stages of dissection of the LAACA originated from the

superior mesenteric artery. a Evidence of the inferior mesenteric

artery and the left (proper) colic artery: 1 first jejunal loop; 2 superior

duodenal fold; 3 paraduodenal fold; 4 duodenum (ascending); 5
inferior duodenal fold; 6 abdominal aorta; 7 inferior mesenteric

artery; 8 LAACA; 9 inferior mesenteric artery; 10 colon (descend-

ing); 11 middle left colic artery. b Dissection of the duodenal folds

evidencing the LAACA covered by the superior duodenal fold: 1
transverse colon; 2 arcade of Haller–Riolan, transverse mesocolon; 3
first jejunal loop; 4 superior duodenal fold; 5 retroduodenal fossa; 6
duodenum (ascending); 7 inferior duodenal fold; 8 left ovarian artery;

9 left ovarian vein; 10 LAACA and its satellite vein; 11 left renal

vein; 12 inferior mesenteric artery; 13 colon (descending). c Evidence

of the LAACA and its satellite vein passing over the muscle of Treitz.

1 pancreas (body); 2 duodenojejunal angle; 3 muscle of Treitz,

suspensor ligament of duodenum; 4 duodenum (ascending); 5 left

ovarian artery; 6 posterior parietal peritoneum (reflected); 7 LAACA

and the satellite vein; 8 left renal vein; 9 left kidney; 10 left ovarian

vein; 11 inferior mesenteric vein; 12 colon (descending). d Evidence

of the origin of the LAACA from the superior mesenteric artery. 1
transverse colon; 2 arcade of Haller–Riolan; 3 transverse mesocolon;

4 superior mesenteric vein; 5 middle colic artery; 6 superior

mesenteric artery; 7 first jejunal loop; 8 body of pancreas; 9 LAACA

and its vein; 10 left colic angle; 11 muscle of Treitz, suspensor

ligament of duodenum; 12 inferior mesenteric vein; 13 descending

colon. * hypovascular area between the branches of the LAACA and

the left colic flexure
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(Fig. 1a). At the level of the marginal arcade a left colic

vein added to the left colic artery; the vein drains into the

inferior mesenteric vein.

The peritoneum on the left side of the ascending part of

the duodenum was removed and the following elements

were identified (Fig. 1b):

– The left renal vein projected into the interval between

the superior and inferior duodenal folds;

– The left ovarian vein emptying into the left renal vein,

located posterior to the inferior mesenteric vein;

– The left ovarian artery arching inferior to the left renal

vein continued medially to the left ovarian vein;

– The inferior mesenteric vein passed anterior to the left

renal vein and it continued arching from lateral to

medial, beneath the superior duodenal fold:

• at that level it was crossed over by an left accessory

aberrant colic artery (LAACA);

• the LAACA was followed by a periarterial nervous

plexus and a satellite vein that drained into the

inferior mesenteric vein, also located beneath the

superior duodenal fold.

The dissection was continued and the left accessory

aberrant colic artery (LAACA) was identified immediately

postero-superior to the duodenojejunal flexure, crossing

over the suspensory muscle of the duodenum or Treitz’s

muscle, inferior to the body of the pancreas. From that

level nerves and lymphatics were evidenced to continue

inferior, over the left renal vein (Fig. 1c).

By displacing the duodenojejunal flexure and the body

of the pancreas, the superior mesenteric vessels were

identified. The LAACA was found emerging from the left

side of the superior mesenteric artery, at the level of the

parietal attachment of Treitz’s muscle. Below the origin of

the LAACA, the middle colic artery also originated from

the superior mesenteric artery. The inferior mesenteric vein

crossed behind the left accessory colic artery and then over

the superior mesenteric artery, above the origin of the

LAACA. It was receiving the middle colic vein and joined

the superior mesenteric vein into a common mesenteric

trunk (Fig. 1d).

Approaching the splenic flexure of the colon, the LA-

ACA crossed the anterior branch of the left renal artery (of

3-mm caliber) and at the level of the anterior lip of the left

renal hilum it divided into an ascending and a descending

branch. The former continued into the transverse mesoco-

lon to participate in the arch of Haller and Riolan and the

latter continued as the marginal artery, in immediate con-

tact with the descending colon, to join the proper left colic

artery. Between the two T-divided primary branches of the

LAACA and the splenic colic flexure, a vascular poor-area

could be identified (Fig. 1d).

At the origin from the superior mesenteric artery, the

distance between the LAACA and the middle colic artery

was 3 cm. The caliber of the LAACA was 2 mm. The

length of the LAACA from the origin to the bifurcation

was 6.6 cm, while its satellite vein measured 2.3 cm from

the origin to the termination into the inferior mesenteric

vein.

Discussion

According to Tandler, the definitive digestive arterial

trunks (the coeliac trunk, the superior mesenteric artery, the

inferior mesenteric artery) arise from several primitive

arteries, which accounts for some variations induced by the

craniocaudal shift along the aortic tube. During the

lengthening of the digestive tube, the absorption and

diversion will allow some primitive branches to disappear

and respectively, develop. During their evolution, these

primitive arteries progressively constitute the longitudinal

anterior anastomosis of Tandler ahead of the aorta that will

be correlated in adult with the coeliomesenteric and in-

termesenteric anastomoses (such as the arches of Riolan,

Villemin and Drummond) [4]. Presumably, the absorbtion

of the longitudinal anterior anastomosis of Tandler proxi-

mal to the left colic artery will make that one evolving as a

branch of the inferior mesenteric artery, while the inter-

ruption of the anastomosis of Tandler distally to the left

colic artery will make it become a branch of the superior

mesenteric artery but this correlation needs to be demon-

strated in embryos.

There are few reports that mention the existence of a left

accessory colic artery (also described as l’artère colique

accessoire d’Hovelacque) aberrantly originating from the

superior mesenteric artery; the frequency of appearance is

variable. Unfortunately for the surgical interest, a detailed

anatomical and topographical description of such variant

artery could not be found in the references we investigated.

We present here the general schematic representation of the

LAACA we report (Fig. 2).

For example, in a study of Amonoo-Kuofi (1995) in two

instances from a total of 27 cadavers, the LAACA was

found originating from the superior mesenteric artery,

meaning a rate of 0.54% for this variant. In the subjects

with accessory left colic arteries, the superior mesenteric

artery played a dominant role in the formation of the

marginal artery by contributing the accessory left colic

artery, which supplied the splenic flexure and the proximal

part of the descending colon. The arterial variations

underscore the importance of performing vascular studies

prior to major abdominal surgery [1]. Also a volume-ren-

dered 3D-CT may be helpful to assess the vascular

branching anatomy for laparoscopic colorectal surgery [9].
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Koizumi and Horiguchi communicated that an accessory

colic artery, which arose from the superior mesenteric

artery more proximally than the first jejunal artery and met

the marginal artery at the splenic flexure was observed in

32 of 65 subjects (49.2%). Considering its constant mor-

phological features, this accessory colic artery was given

the new nomenclature ‘‘superior left colic artery’’ (arteria

colica sinistra superior) [10]. The accessory/aberrant fea-

tures of that artery and the topographical landmarks

represented by Treitz’s muscle in our case, the superior

duodenal fold and the inferior mesenteric vein are not

mentioned in the report of the two authors.

The left accessory colic artery is much rarer than the

right one. Its frequency varies from 4% by Nelson, 5% by

Vandamme and 7.5% by Amonoo-Kuofi, to surprisingly

high 25% by Calas, 35% of cases by Martin and 49.2% of

cases by Koizumi and Horiguchi. Sonneland ranks the ar-

teria colica sinistra accessoria to be an aberrant branch

from the arteria mesenterica superior in only 0.4%;

Vandamme in 0.6% of cases. Vandamme states that the

artery leaves the arteria mesenterica superior at a higher

place than the arteria colica media or other branches sup-

plying the colon transversum, such as in our case presented

here. It accompanies the vena mesenterica inferior in the

base of the mesocolon transversum, heading towards the

flexura coli sinistra, as in our case or, more frequently, to

the colon descendens to join the arteria marginalis coli. Its

calibre is reported to be 1.97 mm in average by Martin who

proposed a classification of its origin site. It can originate

from the arteria mesenterica superior trunk, the arteria

colica media, the common trunk for the arteria colica

dextra and media (arteria colica dextromedia), the arteria

colica dextra, the arteria splenica or the arteria hepatica.

According to Griffiths, any extramesocolic vessel running

to the colon descendens has to be considered as the arteria

colica sinistra accessoria. It is necessary to complete this

view by a differentiation of the vessel origin. In case the

vessel originates anywhere but in its own network (from

the arteria mesenterica inferior or its branches), it is sug-

gested to term it aberrant [8, 10].

We advocate that the left colic artery emerging from a

superior mesenteric artery should be termed ‘‘accessory

aberrant’’ to be distinguished from an accessory left colic

artery that leaves the inferior mesenteric artery, as Kachlik

and Hoch (2008) [8] also suggested.

Vandamme and the co-workers offered a consistent

study of the inferior mesenteric artery branches, performed

on156 abdominal preparations; the authors discuss that in

the presence of a LAACA, the (proper) left colic artery is

absent, atrophic or displaced [14]. In our case, the (proper)

left colic artery appeared displaced.

We have to discuss the differences between the LAACA

and Villemin’s arch (arcade). The latter is a large inter-

mesenteric anastomosis, present in approximately 10% of

the cases. First drawn by Mascagni, mentioned by Corsy,

first name adopted by Villemin as ‘‘anastomose centrale

intermésentérique’’, it was widely described by Pikkieff

(1931) who was the only one to use the term of ‘‘anasto-

mosis accessoria’’. Later authors called it ‘‘intermesenteric

arcade’’. This vessel connects either superior and inferior

mesenteric trunk or, more frequently, their branches in the

mesentery, close to its root, never in its peripheral margin

[7]. It becomes clear that Villemin’s arcade cannot be

confused with the LAACA.

The surgical anatomy of the colic vessels was also

determined during surgery for esophageal replacement with

colon (ERC), on 582 patients; in 97.3% of cases the left colic

artery stemmed from the inferior mesenteric artery, with an

absence rate of 0.7% [2]. For the esophageal replacements

with colon it was advocated the use of the ascending branch

of the left colic artery for blood supply and the transverse

colon for replacement of the esophagus as the procedure of

choice [2, 3]. Obviously, the presence of an undiagnosed

LAACA will compromise that procedure.

Lorenzini and his co-workers mention in a study the

angular artery of Donati as a distinctive supplier of the

splenic colonic flexure originating from the superior

Fig. 2 Schema of the LAACA reported. 1 superior mesenteric a.; 2
middle colic artery; 3 superior mesenteric v.; 4 LAACA and its

satellite vein; 5 arch of Riolan, in this case a superior intramesenteric

anastomosis; 6 paucivascular area between the primary branches of

the LAACA and the splenic flexure of colon; 7 inferior mesenteric v.;

8 left (proper) colic a.; 9 inferior mesenteric a
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mesenteric artery or from the splenic artery [11]. Within

such limited territory, Donati’s artery cannot be confused

with the LAACA.

One of the surgical relevancies of paying attention to a

LAACA originating from the superior mesenteric artery

refers to the resections of the colon and the respective

ligatures—the segmentary hemicolectomy Dixon will

visualize the respective colic vessels but a left hemicol-

ectomy with ligation of the inferior mesenteric artery (as in

the treatment of primary cancer of the colon) must check

for the possible existence of such a LAACA [6]. Depend-

ing on the tumor location, the LAACA may come with a

supplemental blood supply that must be considered for the

surgical approach.

A surgical approach of the pancreas and mesenteric

vessels must also take into account the possible existence

of a LAACA hidden behind a middle colic vein that drains

into the inferior mesenteric vein. By avoiding its damage,

the surgeon will keep the splenic flexure of colon and the

adjoining colic segments irrigated.

Radical nephrectomy is the gold standard for treatment

of renal cell carcinoma and the early ligature using direct

access to the renal artery at Treitz’s ligament permits the

surgeon to follow the classic steps and principles of radical

nephrectomy [12]. The laparoscopic procedure begins with

the identification of the fourth portion of the duodenum and

the inferior mesenteric vein, continues with the incision of

peritoneal duodenum ligaments and further the ligament/

muscle of Treitz is evidenced and incised. Considering the

specific surgical procedure, we emphasize the importance

for the surgeon to be aware of the detailed topography of a

variant LAACA that will cross the field and will be

exposed during the surgical approach of the renal pedicle.
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