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Abstract

The blood supply to the most of abdominal organs is provided by the
branches of CT. The SMA supply caecum, ascends colon, all of the small bo-
wels except the upper part of duodenum. Knowledge of variable anatomy of
celiac axis and SMA may be useful in planning and executing radiological in-
terventions such as celiacography and chemoembolization of hepatic and
pancreatic tumors. In this study, the uncommon or low percentage cases of
CT and SMA are presented in the light of clinical and embryological informa-
tion. The celiac axises of a total of 30 adult corpses were examined. Dissec-
tions of abdominal region were performed in detail according to Cunning-
ham’s manual. Angiographic images of 100 consecutive adult patients who
underwent celiac MDCT angiography were evaluated. During autopsies, an
incomplete celiac trunk or bifurcation of celiac trunk associated with the he-
patomesenteric and gastrosplenic trunks (0.7%) and a celiacomesenteric trunk
associated with high origin superior mesenteric artery and gastrosplenic trunk
were detected (0.7%). During MDCT angiography, a case of total absence of
celiac trunk associated with a hepatosplenomesenteric trunk (0.7%) and also
a case of total absence of celiac trunk alone were observed (0.7%). The persis-
tence or unusual development of ventral splanchnic arteries (VSAs) or ven-
tral longitudinal anastomosis may result in variations or the unusual trunks
related to celiac axis and SMA. The anomalous trunks of the CT may be result
of either the persistence of some parts of the VSAs or ventral longitudinal
anastomose that normally disappear or disappearance of parts that normally
persist. The prevalence of unusual trunks of celiac axis and SMA in this study
is quite low in literature. These abnormal vessels pose problems for surgeons
and radiologists. Such vascular anomalies may cause clinical complications
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following surgical and radiological procedures such as resection of tumor of
the pancreatic head, lymphadenectomy, coeliacography, aortic replacement
with reimplantation of the trunk and coembolization of pancreatic and liver
tumors.

Keywords

Celiac Trunk, Superior Mesenteric Artery, Variation,
Hepatosplenomesenteric Trunk, Celiacomesenteric Trunk, Embryology

1. Introduction

The classical anatomy textbooks state that the celiac trunk (CT) is divided into
the left gastric (LGA), the common hepatic (CHA) and the splenic arteries (SA).
This trifurcation of CT is known as Tripus Halleri, which was first detected by
Haller in 1756 [1]. Numerous reports on branching patterns of celiac axis varia-
tions have been published [2]-[7], since understanding the distribution of the
CT and the superior mesenteric artery (SMA) is essential for medical practice.

The incidence of normal branching form of the complete CT is 72% - 89% [5]
[6] [7]. The absence of the CT has been reported with an incidence of less than
1% [5] [6] [8]. The frequency of an incomplete CT has been detected as 9% [8].
The incomplete CT group has been classified into different types: hepatosplenic
trunk (HST), gastrosplenic trunk (GST), hepatogastric trunk (HGT), hepatos-
plenomesenteric trunk (HSMT), hepatomesenteric trunk (HMT), celiacomesen-
teric trunk (CMT) [2] [5] [6] [8] [9] [10] [11] [12]. Recently, HST is well known
among them, varying from 1% to 8% of cases [5] [8] [10] [11]. On the other
hand, the frequency of GST has been reported between 0.2% - 6.6% percent [6]
[8] [12] [13] [14]. However, HMT, HSMT and CMT are rare (0.4% - 1%) [2] [9]
[10] [12]. Very rarely, the CHA, SA and LGA arise from, separately abdominal
aorta (AA) in 0.1% - 1% of cases [5] [6] [8] [12] [15].

Anatomical variations of the CT leave a person at high risk of injury due to
arterial supply followed by severe liver ischemia, liver abscesses, biliary fistula or
bleeding [16]. Therefore, accurate identification of these arterial variations will
increase the likelihood of successful surgery or radiological intervention and re-
duce the complication rate after the complex surgical or radiological procedures.

These changes in the branching pattern of the CT can cause iatrogenic dam-
age during surgical procedures such as total pancreatomy and resection of pan-
creatic head tumors [4] [17].

Extrahepatic arterial variations are precisely defined during liver surgery or
transplantation to avoid injuries that may compromise full artery ligation [3]. The
variations of anatomy of the arteries of the hepar, gaster, lien and bowels can be
important in surgical success. The vascular variations are usually asymptomatic.

Knowledge of variable anatomy of celiac axis may be useful in planning and

executing radiological interventions such as celiacography and chemoemboliza-
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tion of hepatic and pancreatic tumors [18] [19]. In this study, rare variations of
arteries forming the celiac axis and their embryological reasons are presented in

the light of clinical information.

2. Material and Methods

We carried out 30 dissections on adult corpses (age range: 18 - 55 years) and
analyzed 100 MDCT (multidetector computed tomographic) angiographies (age
range: 50 - 75 years). Transactions on human materials and collection of human
material and data were performed in accordance with the principles of the Dec-
laration of Helsinki after the approval of the ethics committee at Istanbul Train-
ing and Research Hospital (Reference number: 1968/August 29, 2019). Autopsy
cases with abdominal trauma and chronic intra-abdominal organ disease were
not included in the study. Dissections of abdominal region were performed in
detail according to guidelines of Cunningham’s Manual of Practical Anatomy. A
midline skin incision from the xiphosternal junction to the pubic symphysis and
a transverse incision from the xiphoid process to a point on the midaxillary line
were performed. Skin incision was extended from pubic symphysis to anterior
iliac spine to reflect the skin from medial to lateral. Fascias and muscles of ab-
dominal wall and periton were incised from surface to deep, and reflected later-
ally, and thus peritoneal cavity was opened. The gaster, small intestines, trans-
verse colon were retracted laterally to expose CT and its branches and SMA. The
rare variations were recorded and photographed.

MDCT examination with intravenous contrast agent was performed using
“Somatom Sensation 16 and 64 slice multi detector CT” (Siemens AG, Erlangen,
Germany). MDCT images were got in a craniocaudal direction during the he-
patic arterial, portal venous and balance phases. The scope arterial phase of MDCT
images varied from the vault of the diaphragm to the symphysis pubis.

For the aims of this study, only the data got during the arterial phase was
downloaded to an offline workstation for post-image processing and analysis.
Post-image processing techniques such as multiplanar and 3-D reformation, vo-
lume rendering and maximum intensity projection were used. Images were re-
shaped, analyzed and evaluated for the anatomical location of AA and its major
branches. The anomalies of the CT were analyzed separately and important

anatomic variations were recorded.

3. Results

During the dissections and angiographic studies performed in a total of 130
adult corpses and patients, we detected each of the following variations in the

branches of celiac axis of abdominal aorta in one case (0.7%).

3.1. Incomplete Celiac Trunk or Bifurcation of Celiac Trunk
Associated with the Hepatomesenteric and Gastrosplenic
Trunks

During dissection of the abdominal cavity in autopsy of a 22-year-old male
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corpse, an incomplete CT or the bifurcation of CT was encountered 0.6 cm after
its origin from the AA and branched in an unusual manner. Three branches of
CT did not originate from common trunk. At the level of the 12th thoracic ver-
tebral body, CT was arising from the AA 1.5 cm above the origin of renal artery
just on the right side from the median line of its anterior wall. It divided into
GST and HMT which the length of 10 mm and 15 mm respectively. The external
diameters of these trunks at its origin were 5 mm and 10 mm, respectively. The
HMT gave rise to CHA and SMA. CHA was 5 cm long, and 5 mm diameter at its
origin. It passed anterior to portal vein above the first part of duodenum and di-
vided into proper hepatic and gastroduodenal arteries. Gastroduodenal artery
was arising from the CHA, which passes posterior to the first part of the duode-
num and bifurcated into right gastroepiploic artery and a common trunk for
right gastric artery and anterior superior pancreaticoduodenal artery. The GST
initially ran towards right for a short distance where divided into larger SA and a
longer LGA. Left hepatic artery arose from the LGA and ascended upwards and
towards right finally reached the porta hepatis of the liver. As usual LGA ran
upwards retroperitoneally towards the esophageal hiatus, and descended along
lesser curvature to anastamose with right gastric artery within lesser omentum.
The SA from GST coursed towards left side and retroperitoneally along the su-
perior border of pancreas and entered the spleen (Figure 1, Figure 5).

Figure 1. Incomplete celiac trunk or bifurcation of celiac
trunk associated with the hepatomesenteric and gastrosplenic
trunks: Abdominal cavity was opened to show the branches
of celiac trunk, small and large intestines were removed from
the right lateral side, and the stomach is pulled upwards to
the left and back. 1-Left hepatic artery, 2-Left gastric artery,
3-Splenic artery, 4-Gastrosplenic trunk, 5-Hepatomesenteric
trunk, 6-Superior, mesenteric artery, 7-Common hepatic ar-
tery, 8-Gastroduedonal artery, 9-Proper hepatic artery, 10-Right
hepatic artery, 11-Common trunk of hepatomesenteric and
gastrosplenic trunks (Celiac trunk), 12-Left renal vein (cov-
ering the abdominal aorta).
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3.2. Celiacomesenteric Trunk Associated with High Origin
Superior Mesenteric Artery and Gastrosplenic Trunk

During dissection of the abdominal cavity in autopsy of a 55-year-old male
corpse, a bifurcation of CT (CMT) was encountered at the level of its origin
from the AA, just below the aortic opening of the diaphragm and branched in an
unusual manner. The CMT originated from AA at the level of the first lumbar
vertebral body, at the level just above the origin of the right and left renal arte-
ries, and it had a length of 20 mm. External diameter of the CMT, at its origin
was 2.5 cm. The CMT was divided into CT and the SMA. The external diameters
of these arteries at their origin were 9 mm and 8 mm, respectively. The SMA
coursed downward as usual. The CT ascended 5 cm from the bifurcation and
further was divided into LGA and HST as unusual. External diameters of these
arteries, at their origins were 6 mm and 7 mm, respectively. The HST was di-
vided into CHA and SA (Figure 2, Figure 5).

3.3. Total Absence of Celiac Trunk Associated with a
Hepatosplenomesenteric Trunk

During DCT angiography of a 57-year-old male patient, a hepatosplenomesen-
teric trunk (HSMT) was encountered at the level of L2-L3 intervertebral discus.
The HSMT arose from the anterior aspect of AA at 2.5 cm distal to the origin of
renal artery separately. It was divided into CHA, SA and SMA at 2.7 cm distal to
the point of its origin. On the other hand, CHA, SMA and SA originated from a
common trunk (HSMT). The length of HSMT was 2.7 cm; its external diameter,
at its origin was 7.6 mm. The diameters of CHA, SA and SMA at their origins
were 5 mm, 4.6 mm, 7.4 mm, respectively. Interestingly, the RHA arose from the
SMA. The LGA was originating as the first ventral branch directly from the an-
terior aspect of AA at 3.5 cm proximal to the origin of the HSMT. Its dimeter
was 2.3 mm. These arteries that consists of HSMT and the LGA coursed as usual
(Figures 3(a)-(d), Figure 5).

3.4. Total Absence of Celiac Trunk

During MDCT angiography of an 82-year-old female patient, a case of total ab-
sence of CT was observed and it had the branching in an unusual manner. In the
present case, the LGA arose from below the aortic opening, at the level of 12th
thoracic vertebral body, separately. The CHA and SA were originating as the
ventral branches from the anterolateral aspect of AA, from upper to lower inde-
pendently, at the levels of T12-L1 intervertebral discus and first lumbar vertebral
body, respectively. External diameters of LGA, CHA and SA at their origins were
3 mm, 5.3 mm and 5 mm, respectively. The SMA originated directly from the
anterior aspect of AA at the level of third lumbar vertebral body and its diameter
was 7.5 mm. Distances of LGA, SA and CHA from the origin of renal artery
were 4.3 mm, 4.1 mm and 3.8 mm, respectively. These arteries were coursing as

usual (Figures 4(a)-(c), Figure 5).
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Figure 2. Celiacomesenteric trunk associated with high origin supe-
rior mesenteric artery and gastrosplenic trunk: The abdominal cavi-
ty was opened to show the mesenteric superior artery and the
branches of celiac trunk, the lesser omentum was cut and the sto-
mach was released and was pulled to the left lower-lateral to expose
the bursa omentalis The small and large intestines were removed
from the right lateral. 1-Proper hepatic artery, 2-Common hepatic
artery, 3-left gastric artery, 4-Splenic artery, 5-Celiac trunk, 6-Ce-
liacomesenteric trunk, 7-Left renal artery, 8-Inferior mesenteric ar-
tery, 9-Right renal artery, 10-High origin of superior mesenteric ar-
tery, 11-Gastroduodenal artery, 12-Gastrosplenic trunk.
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(o)

(d)

Figure 3. Coronal (a, b), sagittal (c) and axial (d) MIP images showing
hepatosplenomesenteric trunk originated from abdominal aorta
and its branches (superior mesenteric, splenic and common he-
patic arteries); demonstrated by MDCT angiography. CHA: Common
hepatic artery, LGA: left gastric artery, SA: Splenic artery, SMA:
Superior mesenteric artery, HSMT: Hepatosplenomesenteric trunk,
AA: Abdominal aorta, RHA: Right hepatic artery, LHA: Left he-
patic artery, PHA: Proper hepatic artery, GDA: Gastroduodenal
artery.
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Figure 4. Sagittal MIP (a), axial MIP (b) and volume rendered
(c) images showing superior mesenteric, splenic, common he-
patic and left gastric arteries arising directly from abdominal
aorta; demonstrated by MDCT angiography. CHA: Common
hepatic artery, LGA: left gastric artery, SA: Splenic artery, SMA:
Superior mesenteric artery AA, Abdominal aorta.

4. Discussion

The blood supply to the most of abdominal organs is provided by the branches
of CT. The SMA supply caecum, ascends colon, all of the small bowels except the
upper part of duodenum. The anatomic variations of arteries in intraabdominal
region have been well documented by previous studies [2] [7] [8] [9] [20].

In adults, variations of intraabdominal vessels are thought to have an em-
bryological basis. The gastrointestinal tract consists of three segments embryo-
logically, based on its blood supply from the AA [21]. These arteries supply the
derivatives of foregut, midgut and hindgut, respectively [22]. The CT is the first
ventral branch of the AA which originates at the level of T12-L1 intervertebral
discus [23]. It supplies the parts of the foregut like liver, stomach, pancreas, spleen
and proximal part of duodenum [22].

In the early embryo, the dorsal aortae are still paired vessels [1] [22]. Each
primitive dorsal aorta, even before the stage of its fusion, gives off somatic arte-
ries (the umbilical arteries), lateral splanchnic arteries and ventral splanchnic
arteries or vitelline. Initially, double ventral splanchnic branches supplies gut
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and its derivatives [1]. At the end of the fourth week of embryological develop-
ment, the yolk is supplied by double vitelline arteries [22]. Later these arteries
gradually fuse in the midline by the middle of 5" week and help in formation of
the arteries dorsal to the mesentery of the gut. With the appearance of longitu-
dinal anastomotic channels, a large number of ventral splanchnic arteries are
withdrawn and only three trunks remain in the adult, as CT, SMA and inferior
mesenteric artery [21] [22].

The four roots of the ventral splanchnic vessels are connected by ventral longi-
tudinal anastomotic channels and as second and third roots disappear, these
anastomoses connect the first and fourth roots. This anastomosis is usually sepa-
rated between these roots. If this separation occurs at a level below the lowest
branch of CT (CHA) or between fourth root (the future SMA) and CHA, any one
of branches of CT can be displaced to the SMA. LGA, SA and CHA usually origi-
nate from the superior anastomosis from up to bottom, respectively, and the
SMA from the fourth root [21]. In other words, the persistence or unusual devel-
opment of ventral splanchnic arteries (VSAs) or ventral longitudinal anastomosis
may result in variations or the unusual trunks related to celiac axis and SMA.

Also it has been suggested that the rotation of the mid-gut and its physiologi-
cal herniation during development, displacement of spleen and hemodynamic
changes of abdominal organs cause variable anatomy of the CT and SMA [24].
The anomalous trunks of the CT may be result of either the persistence of some
parts of the VSAs or ventral longitudinal anastomose that normally disappear or
disappearance of parts that normally persist.

In one of our cases, it is possible that the third root formed CT, and first,
second, fourth roots disappeared and the longitudinal anastomosis connects first
and fourth roots. In this anomaly, the separation of longitudinal anastomosis did
not occur. The longitudinal anastomosis between second and fourth VSAs formed
GST by fusion the LGA and SA, and HMT by fusion the CHA and SMA (Figure
5, Figure 6).

We suggest the following embryological interpretation for our other case: First
three roots go away, and fourth root persistence and forms a CMT; ventral lon-
gitudinal anastomosis connects first and fourth VSAs and there is also no parti-
tion in this anastomosis. As a result of this, when the fourth root formed the
SMA, the lower part of the anastomosis between the third and fourth roots
formed the CT. HST was formed by the fusion of SA and CHA. The LGA arose
from anastomosis between HST and CT. In this case, we also think that the ori-
gins of the main branches of CT are displaced, and lower parts of anastomosis
persisted (Figure 5, Figure 6).

In one of our angiographic cases, second and third roots disappeared and first
and fourth roots remained connected via longitudinal anastomoses. This longi-
tudinal anastomosis separated between the first and second roots. The fourth
root formed HSMT by fusion of SA, CHA and SMA via lower part of longitu-
dinal anastomosis. First root formed the LGA and it originated directly from the
AA (Figure 6).
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Figure 5. Schematic diagrams of Figure 1(a), Figure 2(b), Figure 3(c) and Figure 4(d)
showing variations of celiac axis and its branches. CHA: Common hepatic artery, LGA:

left gastric artery, SA: Splenic artery, SMA: Superior mesenteric artery, AA: Abdominal
aorta, GST: Gastrosplenic trunk, HST: Hepatosplenic trunk, CMT: Celiacomesenteric
trunk, CT: Celiac trunk, HMT: Hepatomesenteric trunk, HSMT: Hepatosplenomesenteric

trunk.
:l VSAlL LGA LGA
VSA2 [ SA SA
AA
I VSA3 [ CHA CHA
VSA4 \ SMA SMA
(a) (b)
SA I 7\ LGA
CHA SA :'_'l_l:) SA
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Figure 6. Schematic diagrams of embryologic development of celiac axis and mesenteric
arterial vasculature. (a) Primitive arterial system, (b) Normal arrangement, (c) The for-
mation of hepatomesenteric and gastrosplenic trunks, (d) The formation of celiacome-
senteric and hepatosplenic trunks, (e) The forming of hepatosplenomesenteric trunk, (f)
Its branches arising directly from abdominal aorta due to absence of celiac trunk. CHA:
Common hepatic artery, LGA: left gastric artery, SA: Splenic artery, SMA: Superior me-
senteric artery, AA: Abdominal aorta, GST: Gastrosplenic trunk, HST: Hepatosplenic trunk,
CMT: Celiacomesenteric trunk, CT: Celiac trunk, HMT: Hepatomesenteric trunk, HSMT:
Hepatosplenomesenteric trunk, LA: Longitudinal anastomotic arteries, VS: Ventral splan-
chnic arteries.
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In our other angiographic case, it is possible that four roots of VSAs persisted
as at the beginning of development, and ventral longitudinal anastomoses be-
tween roots disappeared. The fusion of three main branches of CT and SMA did
not occur; as a result of this first, second, third and fourth roots formed LGA,
SA, CHA and SMA as usual, respectively, and they originated directly from the
AA (Figure 6).

There are studies that report the branching patterns of CT in different ways
[2]-[7] [9]. Adachi [9] had classified the anatomic variations of CT into six
types: This is as follows: Type I, classical trifurcation of the CT (87.7%); Type II,
the LGA arose directly from the AA, with HST (5.5%); Type III, the LGA origi-
nated from the AA, independently, with a HSMT (1.2%); Type IV, the CMT ori-
ginated from the AA (2.4%); Type V, with HMT and GST (0.4%); Type VI, the
CHA arose from the SMA and run behind the portal vein and gave off gastro-
duodenal artery (2%). Chen et al [2] found the incidences of six types of CT in
dissection study of 974 corpses, respectively as 89.8%, 4.3%, 0.7%, 0.7%, 1.5%
and 1.8%. Same authors have found the GST and CHA arising directly from the
AA in five cases (0.6%), the HGT and splenomesenteric trunk originating from
the AA separately in two cases (0.2%) (Table 1).

Table 1. The incidence of anatomical types of common trunks or arteries forming the celiac axis according to different authors in

the literature.

Author Number HST+ HSMT+ CMT HMT+ HGT+ HGT+ GST+ CHA+LGAHMT +LGA
of cases LGA (%) LGA (%) (%)  GST (%) SMT (%) SA (%) CHA (%) +SA (%) +SA (%)
Adachi [9] 252 6.4 1.2 2.4 0.4 - - 2 - -
Chen [2] 974 4.3 0.7 0.7 1.5 0.2 0.3 2.4 - -
Ugurel [6] 100 3 1 - - - 1 4 1 -
Petscavage [30] - - - <2 - - - - - -
Vandamme [12] 156 6.4 6 - 6.4 - 6 6.6 1 1
Eaton [27] 206 4.4 - - - - - 4.9 - -
Song [5] 5002 4.4 0.7 1 2.6 0.2 0.02 0.2 0.1 0.2

Araujo [25] 60 8.3 - - - - 1.7 - - -
Petrella [13] 89 - - - - - - 33 - -
Selvaraj [14] 75 8 - - - - 1 1.3 - -
Lippert [8] - 5 - 2 3 - 1 3 <1 -
Tsukamoto [11] 100 1 - 11 3 - - - - -
Shoumura [10] 450 2.9 0.4 1.1 2.0 - - - - -
Michels [20] 200 4 - - - - 1.5 5.5 - -
Lipshutz [26] 83 13.3 - . . . 6 48 . .
Present study 130 - 0.7 0.7 0.7 - - - 0.7 -
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In the angiographic and cadaver studies the incidence of presence of the HGT
has been detected as 0.02% - 6% [2] [6] [8] [12] [13] [14] [20] [25] [26] (Table
1). In a study performed on corpses, the GST was observed in 3.3% of cases [13].
The LGA may originate directly from the AA (6.7%) [27]. Previous studies have
shown that the presence of HMT in 0.2% - 3.5% of cases [2] [7] [8] [20] or its
presence associated with GST (1.6%) [28]. Nakamura [28] also found three cases
of HMT with GST. The cases that a CHA originates from the SMA are rare
(0.86%) [29]. In angiographic and cadaver studies, the CMT was encountered in
0.7% - 1% of individuals [5] [10] [30]. The cases that the SA arose from the SMA
or the AA were detected at an incidence of 0.1% - 1% [5] [6] [12] [31]. Hemama-
lini [7] has detected a case of total absence of CT associated with an HMT, which
gave rise the CHA and SMA. In his case the SA and LGA were arising from the
AA, separately. Lippert and Pabst [8] have shown the gastrosplenic group and
no trunk formation of incomplete CT, respectively as 3%, less than 1%. Michels
[20] has found that a case of absence of CT associated with HMT. In this case,
LGA, SA and HMT independently arose from the AA (Table 1).

The incidence of presence of HSMT was observed as 0.7% [2]. In 5002 angio-
graphic examinations performing with DSA, the LGA and HSMT that also arose
from the AA separately pattern were reported as 0.68% (34 cases) [5]. In another
study performed by MDCT angiography it has detected in 1% of patients [6].
The cases that the LGA, CHA and SA arose from the AA were encountered in
0.1% - 1% of individuals [6] [8]. Devi et al. [3] has described a case of CT divid-
ing into HGT and HST. Mburu et al [4] non-classical trifurcation of CT which
characterized by a common point of origin of the CHA and SA was reported as
29.3% [4]. In their study, the incidence of the bifurcation of CT with GST and
HMT, and with HST (an aortic origin of the LGA) was found as 4.9% and 13.1%,
respectively. A similar prevalence of these cases has been reported by Adachi [9]
as 0.4% and 6.4%, respectively. The incidences of the trunks formed by the arte-
ries related to the celiac axis are also presented in Table 1.

The prevalence of unusual trunks of celiac axis and SMA in this study is quite

low in literature.

5. Conclusions

An incomplete CT or bifurcation of CT associated with the HMT and GST and a
CMT associated with high origin SMA and GST and case of total absence of ce-
liac trunk associated with a HSMT and also case of total absence of celiac trunk
alone were each detected at a very low rate of 0.7%. The persistence or unusual
development of VSAs or ventral longitudinal anastomosis may result in varia-
tions or the unusual trunks related to celiac axis and SMA. The anomalous
trunks of the CT may be result of either the persistence of some parts of the VSAs
or ventral longitudinal anastomose that normally disappear or disappearance of
parts that normally persist.

Prior knowledge of vascular variations in the abdomen is important to suc-
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cessfully perform surgical and radiological procedures in patients who undergo
abdominal angiography or surgery for gastrointestinal bleeding, celiac axis com-
pression syndrome, and in liver transplantation. These abnormal vessels pose
problems for surgeons and radiplogists. Such vascular anomalies may cause
clinical complications following surgical and radiological procedures such as re-
section of tumor of the pancreatic head, lymphadenectomy, coeliacography, aor-
tic replacement with reimplantation of the trunk and coembolization of pan-
creatic and liver tumors. Therefore, these variations should be kept in mind for
successful surgery or radiological image interpretation. We believe that the cases
and detailed information or comprehensive review presented in this study will

contribute to the literature, and will help surgeons as well as radiologists.
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