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Background: The abdominal vessels show a number of abnormalities and
pathologies knowledge of which is important during open as well as laparoscopic
surgeries. One of the most common vessels which pattern has many variations is
the coeliac trunk. The present study was undertaken on homogeneous population
to assess morphology of the coeliac trunk and to evaluate the possible variability
of its branches.

Materials and methods: Standard abdominal multidetector computed tomo-
graphy examinations were performed on a total of 1569 patients diagnosed by
2 radiologists independently, in case of doubts common assessment was performed.
Results: The coeliac trunk followed the classic pattern in 92.7% of the cases
(1455/1569 of patients). The gastrosplenic trunk was detected in 4.1% of cases
(64/1569),; the hepatosplenic trunk in 2.2% of cases (34/1569), the coeliac-me-
senteric trunk was observed in 0.5% of cases (8/1569), the hepatogastric trunk
in 0.2% of cases (4/1569),; the splenomesenteric trunk was detected in 0.1% of
cases (2/1569). In the next 0.1% the coeliac trunk was absent. The hepatospleno-
mesenteric and the coeliac-colic trunk were not observed in the study population.
Conclusions: Vascular anatomical abnormality is usually asymptomatic hovewer,
its preoperative knowledge is helpful to reduce complications like vascular bleeding
when dissecting the hapato-pancreatic region. The coeliac trunk and its branches
can be fast and easy evaluated in computed tomography exams performed due
to various symptoms from abdominal cavity. (Folia Morphol 2015; 74, 1: 93-99)
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INTRODUCTION
The coeliac trunk is first branch of the abdominal
aorta arising at the level of Th12-L1 vertebrae. The coeliac
trunk trifurcates into the left gastricc common hepatic
and splenic arteries [37]. The trifurcation of the coeliac
trunk was first described by Haller in 1756 and is still
considered to be the classical appearance of the coeliac

trunk [20]. Sometimes the coeliac trunk bifurcates into
the splenic and the hepatic artery; in this case the origin
of the left gastric artery is mobile and can slide on the
aorta, all over the coeliac trunk up to a trifurcation [36].

The abdominal vessels show a number of abnor-
malities and pathologies. One of the most common
vessel which pattern has many variations is the coeliac
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trunk [35]. In the most cases the coeliac trunk follows
the classic patter while gastrosplenic and hepatosple-
nic trunk are most common variations described in
the literature [10, 15].

Aneurysms of the abdominal aorta branches are
most frequently found during laboratory investiga-
tions performed for various clinical purposes [27].
Raptures of the splanchnic aneurysms occurin 20-22%
of patients and result in enormous hemorrhage with
mortality rate ranging from 35% to 100% [4, 9, 26, 31].

Vascular abnormalities can lead to various com-
plications, e.g. blood loss during endovascular pro-
cedures in the abdominal cavity [13, 14].

Knowledge of coeliac trunk variations is of great
value during surgical interventions involving duo-
denum and pancreas and radiological management
[20, 22]. It is also essential for liver transplantation
and resection, hepatic artery infusion chemotherapy,
gastrectomy, or biliary reconstruction [22]. Vascular
variations of the abdominal aorta and its branches
have practical significance during kidney transplan-
tation and oncological resections [23].

Non-invasive identification of the coeliac trunk
and its branches is possible during multidetector
computed tomography (MDCT) studies [35].

The purpose of the study was to assess morpho-
logy of the coeliac trunk and variability of its branches
in homogeneous population using MDCT.

MATERIALS AND METHODS

All patients who underwent abdominal CT studies
in the Department of Radiology, Clinical Hospital No.
4 in Lublin, Poland in 2012 were investigated retro-
spectively. The study population consists of 1569 pa-
tients (829 females and 740 males). The mean age
of patients was 58.0 (age range: 16-96) years.

Abdominal CT studies were performed using
a 64-row scanner (Lightspeed CT, GE Medical Systems).
During examination approximately 80 mL of non-ionic
iodinated contrast was injected into patients’ ante-
cubital vein. Scanning was performed with standard
protocol used at our institution: collimation, 2.5 mm;
gantry rotation time, 0.5 s; mAs modulation, 120 kV.
50-90 mL (depending on patient body weight)
of non-ionic contrast medium followed 30 mL 0.9 NaCl
was injected at 3.0 mL/s through an antecubital
vein with an automatic dual power injector. Images
were obtained from the level of the diaphragm to
the iliac wings. CT studies were reviewed on at the
workstation Advantage Window 4.6 with multiplanar
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Table 1. Uflacker’s classification used in the study

Type Variation

I Classic coeliac trunk

I Hepatosplenic trunk

1l Hepatogastric trunk

v Hepatosplenomesenteric trunk
v Gastrosplenic trunk

Vi Coeliac-mesenteric trunk

Vi Coeliac-colic trunk

Vil No coeliac trunk

Table 2. Coeliac trunk variations according to Uflacker’s classi-
fication found in the study

Type No. (%) of cases
| Classic coeliac trunk 1455 (92.7%)

Il Hepatosplenic trunk 34 (2.2%)

1l Hepatogastric trunk 4(0.2%)

v Hepatosplenomesenteric trunk 0 (0%)

v Gastrosplenic trunk 64 (4.1%)

Vi Coeliac-mesenteric trunk 8 (0.5%)

Vil Coeliac-colic trunk 0(0%)

Vil No coeliac trunk 2(0.1%)

reformations (MPR), maximum intensity projections
(MIP) and volume rendering technique (VR).

The pattern of the aortic origin of the four major
arteries: left gastric, the common hepatic, splenic and
superior mesenteric arteries were analysed in the study.
Two radiologists performed the evaluation of abdominal
CT studies independently and in case of doubts common
assessment was performed. Identification of coeliac
trunk and its branches was possible in all patients exa-
mined. The instructional 3-dimensional (3D) models of
the coeliac trunk and its abnormalities were designed.

Anatomical variations of the coeliac trunk were descri-
bed according to Uflacker's classification (Table 1) [34].

RESULTS

In line with Uflacker’s classification schema (Table 1),
the normal anatomy (type I) of the coeliac trunk domi-
nated in the studied homogeneous Polish population
and was recorded in 1455 of the 1569 patients (92.7%)
(Table 2). Classic coeliac trunk is the artery branching
form the abdominal aorta and trifurcates into the left
gastric, splenic and common hepatic artery (Fig. 1).
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Figure 1. Three-dimensional model of the classic coeliac trunk.
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The gastrosplenic trunk (type V) was the most
prevalent variation (4.1% of cases) followed by hepa-
tosplenic trunk (type I1) (2.2% of cases). Gastrosple-
nic trunk is recognised as the common origin of
the left gastric and splenic artery (Fig. 2). Common
origin of the common hepatic and splenic artery is
classified as the hepatosplenic trunk. In this case the
left gastric artery arises directly from the abdominal
aorta (Fig. 3).
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The other coeliac trunk abnomalities were very
rare — the coeliac-mesenteric trunk (type VI) was ob-
served in 0.5% of cases; the hepatogastric trunk (type lI)
in 0.2% of cases. Common origin of two unpaired
visceral branches of the abdominal aorta: the coeliac
trunk and the superior mesenteric artery (SMA) form
the coeliac-mesenteric trunk (Fig. 4). Hepatogastric
trunk is formed by common origin of the common
hepatic and left gastric artery. When this variation
is present the splenic artery is a direct branch of the
abdominal aorta (Fig. 5).

In the next 0.1% of cases the coeliac trunk was
absent (type VIII). No coeliac trunk is recognised while
left gastric, common hepatic and splenic arteries arise
directly from the abdominal aorta (Fig. 6).

The hepatosplenomesenteric (type 1V) and the
coeliac-colic trunk (type VII) were not observed in the
study population. Common origin of 3 abdominal
arteries such as the common hepatic artery, splenic
and SMA is defined as the hepatosplenomesenteric
trunk. In this case the left gastric artery branches
directly from the abdominal aorta. The coeliac-colic
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Figure 2. Reconstruction of the gastrosplenic trunk; A. Right oblique multidetector computed tomography volume rendering reconstruction;

B. Three-dimensional model.
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Figure 3. Reconstruction of the hepatosplenic trunk; A. Anterior multidetector computed tomography volume rendering reconstruction;

B. Three-dimensional model.
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Figure 4. Reconstruction of the coeliac-mesenteric trunk; A. Right oblique multidetector CT volume rendering reconstruction;
B. Three-dimensional model; CT — computed tomography; SMA — superior mesenteric artery.
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Figure 5. Reconstruction of the hepatogastric trunk; A. Right oblique multidetector computed tomography volume rendering reconstruction;
B. Three-dimensional model; CHA — common hepatic artery; LGA — left gastric artery.
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Figure 6. Reconstruction of the absent coeliac trunk; A. Right oblique multidetector computed tomography volume rendering;

B. Three-dimensional model.
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Figure 7. Reconstruction of the splenomesenteric trunk; A. Right oblique multidetector computed tomography volume rendering;

B. Three-dimensional model.
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trunk is formed when the middle colic artery origi-
nates from the coeliac trunk instead of the SMA.

Additionally, there were 2 (0.1%) cases of sple-
nomesenteric trunk, which was not decribed in the
Uflacker’s classification. Splenomesenteric trunk is
formed by the common origin of the splenicand SMA
(Fig. 7). Usually splenomesenteric trunk is accompa-
nied by the common origin of the common hepa-
tic and left gastric artery forming the hepatogastric
trunk.

DISCUSSION

Embryology

Anatomical variations of the coeliac trunk and
other branches of the abdominal aorta results from
foetal developmental changes in the ventral segmen-
tal arteries supplying the digestive tube [16]. The
roots 10t-13th give origin for the left gastric artery,
common hepatic artery, splenic artery, and SMA,
respectively. According to Tandler, these ventral seg-
mental arteries are connected with the longitudinal
anastomosis running parallel to the abdominal aorta,
forming dorsal and ventral segmental (splanchnic)
anastomosis [33]. In further development first, se-
cond and third roots coalesce to form coeliac trunk
whereas single fourth root gives origin for the SMA
and they still remain connected through the ventral
longitudinal anastomosis. Separation of the ventral
longitudinal anastomosis occurring at unusual level
results in displacement of origin of coeliac trunk
branches and SMA [14, 25, 29].

Classic coeliac trunk

In the literature, classic coeliac trunk, type in | in
Uflacker’s classification, has been reported with a fre-
quency of 72.0% or 89.0% [15, 35, 37]. The occurance
of classical coeliac trunk trifurcation found in our study
(92.7% of cases) concurs with Gimus et al. [10] who
examined 820 patients and documented type lin 91.7%
of cases. Despite the fact that isolated aneurysms of
the coeliac trunk are very rare, 4% of all visceral arteries
aneurysms, they can be easy detected and its classic pat-
tern reduce a number of complications during surgical
approaches or endovascular embolisation [2].

Hepatosplenic trunk

Hepatosplenic trunk, type Il in the Uflacker’s clas-
sification, was described by Song et al. [30] as the
most common coeliac trunk variation with frequency
of 4.4% cases. In our study, type Il abnomality was
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observed as the second common variation, concuren-
tly to GUmdls et. al. [10], however different frequency
was noted (3% and 2.2%, respectively). lezzi et al.
[12] performing MDCT angiographs diagnosed the
hepatosplenic trunk in 2.7% of cases (14/524).

Hepatogastric trunk

We found hepatogastric trunk, type Ill in the
Uflacker’s classification, in 4 of 1569 (0.2%) cases.
Variation type lll is described with different frequen-
cy. Ugurel et al. [35] found it in 1% of cases. In turn
no hepatogastric trunk was observed in the study
of GUmus et al. [10]. This anomaly is usually found
incidentally however 5% (26 of 524) of the common
origin of the common hepatic artery and left gastric
artery was reported by Yildirim et al. [38].

Hepatosplenomesenteric trunk

No case of hepatosplenomesenteric trunk (type IV)
was reported in our study. This variation was reported
by Chen et al. [7] in 0.7% of cases and is close the
frequency noted by Ugurel et al. [35] who described
1 case of type IV variation (1%). Occurrence at the
level of 0.5% was described by Bergman et al. [5].
This pathology seems to be crucial when performing
pancreatic resection. Then the blood supply to the
duodenum may come only from the SMA. Accidental
ligation of the SMA or branches of the common trunk
may lead to the ischaemia or even necrosis of the liver
or duodenum [3, 29].

Gastrosplenic trunk

In our study, the gastrosplenic trunk, the type V,
was present in 4.1% of cases (64 of 1569 patients)
and was the most common abnormality of the coeliac
trunk. Itis in accordance with Ugurel et al. [35], who
documented gastrosplenic trunk in 4% of 100 Turkish
patients, and also recognised the variation as most
common. GUmds et al [10] observed gastrosplenic
trunk with the frequency of 2.6% (21 of 820 cases).
The incidence of gastrosplenic trunk at the level of
1.3% was observed by Venieratos et al. [37] who
dissected 77 adult cadavers of Caucasian (Hellenic)
origin. The occurrence of the gastrosplenic trunk
was variable in Japanese population. Adachi et al. [1]
found only 1 case out of 252 specimens (0.4%),
while Nakamura et al. [19] documented 1.1% of cases
during gross-anatomy dissection of 275 cadavers. It
seems that the origin of population impact on the
type V anatomical anomaly of coeliac trunk but the
factors other than the origin cannot be excluded.
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Coeliac-mesenteric trunk

In our study the type VI — coeliac-mesenteric
trunk was present in 8 of 1569 cases (0.5%). The
common origin of the coeliac trunk and the SMA is
known by arc of Buhler's [17] and was identified in
3.3% by Saad et al. [24] and in 14 cases of 340 arte-
riograms (4.1%) by Grabbe et al. [8]. However, there
is also a report of no coeliac-mesenteric trunk when
examining 100 cases [35]. Preoperative knowledge
of this anomaly is extremely important when plan-
ning pancreaticoduodenectomy which is the option
for pancreatic and peripancreatic cancers treatment.
The incidence of coeliac-mesenteric trunk increases
a perioperative morbidity by 20-30% [28]. However,
the proper coeliac-mesenteric trunk identification
may help in choosing better treatment option and
may both avoid iatrogenic injury and decrease the
incidence of death.

Coeliac-colic trunk

Type VIl — coeliac-colic trunk is formed when the
middle colic artery originates from the coeliac trunk
instead of the SMA. Coeliac-colic trunk, described by
Uflacker is a sporadic anatomical aberrance described
with a rate of 0.5-1% in cadaver studies, and was not
revealed by Ugurel et al. [35] as well as was absent
in our examinations [21, 34].

Despite low frequency it may lead to difficulties
and complications during transverse colon surgery. In
most cases the coeliac-colic trunk receives blood form
SMA and inferior mesenteric artery, which may result
in unexpected bleeding during surgical procedures.

No coeliac trunk

Type VI in the Uflacker’s classification — no co-
eliac trunk is recognised while left gastric, common
hepatic and splenic arteries arise directly from the
abdominal aorta. Absence of CT, was identified as
a morphological type firstly in the Morita’s classi-
fication [18]. In our study absent of CT was found
in 0.1% of cases and corresponds an earlier reports
of Nelson et al. [21] — 0.19%. Slightly higher level
(0.35% of cases) was documented by Hiatt et al.
[11]. The highest frequency of the type VIII varia-
tion (4.0%) was described by Prakash et al. [23] in
cadaveric study.

Splenomesenteric trunk

In our study splenomesenteric trunk, not classified
by Uflacker, was present in 0.1% of cases. Splenome-
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senteric trunk is described in less than 1% [26, 32].
Ugurel et al. [35] have reported it in 1% of cases and
Suma et al. [32] detected it in 1.2%. Bergman et al. [6]
reported the origin of the superior mesenteric and sple-
nic artery as a common trunk in 0.5% of population.

Aneurysm involving splenic artery accounts
approximately 6% of all visceral aneurysms whi-
le SMA is involved in the pathological process
in 5.5% of cases [9]. Aneurysms of the common
trunk of splenic and mesenteric arteries are very
rare. Settembrini et al. [27] described 2 cases of
4-cm aneurysms of the splenomesenteric trunk in
young patients. Preoperative plan of the surgical
treatment of aneurysms should take into account
theirs size and anatomical conditions. It is especially
important to be aware of the presence of sple-
nomesenteric variations what makes the surgical
approach difficult due to complicated anatomical
location and close relation to the pancreas, portal
vein and common bile duct.

CONCLUSIONS

Vascular variations are usually asymptomatic; how-
ever, its preoperative knowledge is helpful to reduce
any potential risks like vascular bleeding when dissec-
ting in the hapato-pancreatic region, an integral part
of gastrointestinal surgeries. The evaluation of coeliac
trunk and its branches is possible in CT examination
performed due to symptoms from abdominal cavity.
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