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Abstract

Background: Surgical treatment of upper mesocolic organs is improved by
preoperative diagnosis of anatomical variants of celiac trunk. According to
the literature, these anatomical variants are little known in sub-Saharan Afri-
ca. Purpose: To evaluate the prevalence of anatomical variants of celiac trunk in
relation to its branching. Materials and methods: This was a cross-sectional
study of descriptive type. It retrospectively evaluated 160 abdominal contrast
enhanced CT-scan, from patients attending Yalgado OUEDRAOGO teaching
hospital, from 1 January 2015 to 30 September 2016. Patients with a history of
heavy abdominal surgery were excluded. Images obtained by 64-row CT-scan
were analyzed for anatomical variants of the celiac trunk. Results: One hun-
dred and twenty-eight patients (80%) had a classic anatomical configuration
of celiac trunk, while thirty-two (20%) had at least one anatomical variant.
Two anatomical variants were found in fifteen patients (9.4%) while five oth-
er patients (3.1%) had more than two variants. The most frequent anatomical
variant was the hepato-splenic bifurcation, found in fourteen patients (8, 8%).
It was followed by common celiac and mesenteric trunk, and then collateral
arteries, in particular left hepatic artery and right lower diaphragmatic artery,
each with three patients (1.9%). Conclusion: Anatomical variants related to
celiac trunk branching, are as frequent in our study as in the literature. How-
ever, the two most common anatomical variants were hepato-splenic bifurca-
tion and common celiac and mesenteric trunk.
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Common Celiac and Mesenteric Trunk, CT-Scan

1. Introduction

Celiac trunk is the most important collateral of abdominal aorta with irrigation
of vital upper mesocolic organs. It can be affected by thrombosis, extrinsic com-
pression or tumor invasion [1]. Surgical treatment of these pathologies is im-
proved by preoperative diagnosis of anatomical variants (AVs) of celiac trunk.
For this purpose CT-angiography is now the gold standard examination, given
its good resolution and ease of use [2] [3]. In the absence of an automatic injec-
tor, arterial phase of the manually injected abdominal CT-scan also allows celiac
trunk study. Since the first description of celiac trunk trifurcation by Haller in
1756 [4], several V As have been described in nearly half in some populations [1].
More than the topography, the gauge or the path of celiac trunk, VAs focused on
the mode of division into terminal branches. The most frequently encountered
examples according to a recent study are: stomachic coronary artery of its own
origin on the aorta associated with a common hepato-splenic trunk (4.4%), he-
pato-mesenteric and gastro-splenic trunks (2.6%), and common celiac and me-
senteric trunk (1.1%). Despite the increasing availability of contrast-enhanced ab-
dominal CT-scan and the relevance of celiac trunk’s AV's exploration, sub-Saharan
literature has just a few studies on this topic. The purpose of our study was to
evaluate the prevalence of celiac trunk’s AVs related to its branching, in our

context and to compare it with that of previous studies.

2. Materials and Method

This was a single-center retrospective cross-sectional study conducted in the ra-
diology and medical imaging department of Yalgado Ouedraogo University
Hospital, Burkina Faso, from January 1, 2015 to September 30, 2016. This was an
exhaustive study of all patients who performed an enhanced abdominal CT-scan
for several indications. Cases of vascular contusion, pancreatic or hepatic sur-
gery or any other heavy abdominal surgery were not included. Our sample in-
cluded 160 adult patients. All examinations were conducted on a Siemens So-
matom Emotion 64-slices machine. A non-contrast helicoidal acquisition was
systematically performed from dome of diaphragms to the pubic symphysis.

Subsequently, for lack of a functional automatic injector 80 to 120 ml of iodi-
nated contrast medium was performed manually. Two senior radiologists and a
resident in diagnostic radiology reviewed every CT-scan file. This review was
preceded by socio-demographic variable recording and multiplanar reforma-
tions, MIP, 3D reconstruction and manual segmentations with SYNGOVIA
software.

Data processing and analysis were done using Microsoft Word software, Mi-

crosoft Excel version 2013, Epi-Info 3.3.2 software. The Chi-square test was the
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statistical test used for comparisons of variables in search of association. A value

of p < 0.05 was considered significant

3. Results

Our sample consisted of 160 patients, including 93 men and 67 women. The
sex-ratio was 1.4 with ages ranging from 18 to 80 years for an average of 45.9
years. The most common age range was between 40 and 50 years as shown in
Figure 1. The three most common indications for abdominal CT-scan were tu-
mour extension assessment, assessment of abdominal pain and assessment of

abdominal mass as shown in Table 1.
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Figure 1. Histogram of patient distribution by age group (n = 160).

Table 1. Distribution of patients according to the main indications of exams (n = 160).

Exams indication Numbers Percentage

Tumor extension report 52 32.5
Assessment of abdominal pain 40 25

Assessment of an abdominal mass 36 22.5
Assessment of an abdominal trauma 14 8.7
Assessment of an inflammatory pathology 8 5

Edematous-ascites syndrome 6 3.8
Assessment of cervical tuberculosis 3 1.8
Assessment of a recurrent hernia 1 0.7
Total 160 100
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One hundred and twenty-eight patients (80%) had a classical anatomical con-
figuration of celiac trunk, while thirty-two (20%) had at least one AV. Two AVs
were found in 15 patients (9.4%) while five other patients (3.1%) had more than
two AVs. Bifurcation of celiac trunk was the most common type of AV with a
total of 14 patients, including hepato-splenic bifurcation (Figure 2), with 12 pa-
tients (7.5%). The second type of bifurcation found was gastro-splenic with 1.3%
(Figure 3). Collateral arteries were the second most frequent type of AVs with a

Figure 2. Enhanced abdominal CT-scan showing on 3D reconstruction, a hepato-splenic bi-
furcation with a common hepatic artery (hollow arrow), a splenic artery (full arrow) and
a stomachic coronary artery of inferior mesenteric artery origin (thin arrow).

Figure 3. Enhanced abdominal CT-scan showing on 3D reconstruction, a gastro-splenic
bifurcation with a stomachic coronary artery (hollow arrow), a splenic artery (full arrow)
and a common hepatic artery (arrow head).
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total of 9 patients or 5.6%. Of these, left hepatic artery (Figure 4) and lower right
diaphragmatic artery were the most common with three patients each. Then
common celiac and mesenteric trunk followed (Figure 5) with 5 patients.

As for quadrifurcation, there were two types. One had a gastro-duodenal ar-
tery (Figure 6) and another had a right hepatic artery associated with a left he-
patic artery (Figure 7). One patient among the 3 carriers of a collateral corres-

ponding to a left hepatic artery presented two singularities: a trifurcation made

Figure 4. Enhanced abdominal CT-scan showing on 3D reconstruction, a collateral left
hepatic artery (arrow head), a splenic artery (thin arrow), a left gastric artery originating from
the superior mesenteric artery (hollow arrow) and a right hepatic artery (hatched arrow).

Figure 5. Enhanced abdominal CT-scan showing on 3D reconstruction a common celiac
and mesenteric trunk (arrow).
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Figure 6. Enhanced abdominal CT-scan showing on 3D reconstruction, a quadrifurca-
tion of celiac trunk, with a common hepatic artery (thin arrow), a stomachic coronary ar-

tery (hollow arrow), a splenic artery (thick arrow) and a gastro-duodenal artery (arrow
head).

Figure 7. MIP image of enhanced abdominal CT-scan, in frontal section showing a qua-
drifurcation of celiac trunk, with a right hepatic artery (short arrow), a left hepatic artery
(“delta wing”), a stomachic coronary artery (arrow head) and a splenic artery (full arrow).

of two right hepatic arteries and the splenic artery (Figure 8), a “pseudo-arc” of
Buhler, stretched between the celiac trunk and the inferior mesenteric artery
(Figure 9). Table 2 summarizes all the AVs encountered with their frequencies.
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Figure 8. Enhanced abdominal CT-scan on 3D reconstruction showing two right hepatic
arteries (arrow head and hollow arrow), a left hepatic artery of collateral disposition
(thick arrow), a splenic artery (thin arrow) and a gastric artery originating from superior
mesenteric artery (hatched arrow).

Figure 9. Enhanced abdominal CT-scan on 3D reconstruction showing a “pseudo-arch”
of Buhler indicated by a thin arrow whose proximal end is celiac (arrow head) and the
distal end is inferior mesenteric (thick arrow).
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Table 2. Distribution of patients according to the mode of division of celiac trunk (n =
160).

Celiac trunk type of branching Effectif (n) Percentage (%)
Trifurcation 128 80
Hepato-splenic bifurcation 12 7.5
Gastro-splenic bifurcation 2 1.3
Quadrifurcation GDA 1 0.6
Quadrifurcation RHA/LHA 1 0.6
Celio-mesenteric trunk 5 3.1
Collateral right IDA 3 1.9
Collateral left IDA 1 0.6
Collateral single IDA 1 0.6
Collateral left hepatic artery 3 1.9
Collateral right hepatic artery 1 0.6
No celiac trunk 2 1.3
Total 160 100.0

Captions: GDA: gastro-duodenal artery; RHA/LHA: right hepatic artery/left hepatic artery; IDA: inferior
diaphragmatic artery.

4. Discussion

Origin of AVs of celiac trunk is related according to literature to embryogenesis.
They result from persistence or abnormal regression of anastomoses between
primitive arterial arches.

Few African studies have been reported on AVs of celiac trunk. To the best of
our knowledge, only four studies exist, and whole of them on anatomical dissec-
tion. The oldest one is from 2007 and comes from Kenya [5]. The next two other
studies come from Nigeria and Tanzania [6] [7]. But only a Kenyan publication
addressed the prevalence of AVs of celiac trunk in sub-Saharan Africa, hence the
merit of our study.

This study presents some shortcomings. Firstly, the size of our sample was
modest. Secondly, our study was based on the arterial phase of abdominal CT-scan
performed after manual injection of iodinated contrast medium. The images
obtained by reformations, MIP and 3-D reconstructions seemed of lower quality
compared to that of a “classical” abdominal CT-angiography. This is true in par-
ticular for the end portions of the branches of celiac trunk as well as for small ca-
liber arteries such as the stomachic coronary artery. However, the quality of the
images was appropriate for a sufficient study of proximal AVs of the celiac
trunk.

In our series, the average age was 45.9 years with extremes of 18 and 80 years.
This result was comparable to that of Ugurel’s [8] study of the Turkish popula-
tion in 2010. It reported an average age of 49 years with extremes of 10 and 85
years. In contrast, in the anatomical series of Ferrari in Italy, the average age was
60.3 *+ 14.6 years [9].
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The frequency of AVs in relation to celiac trunk branching was not far from
the values found in the literature. Celiac trunk trifurcation (Type I according to
Dilli) accounted for 80% of our patients. The remaining 20% had at least one
AV. Anatomical variant accounted for 21% in the Ugurel series in Turkey and
38.3% in Mburu in Kenya. In contrast, Garima in India and Lezzi in Italy re-
ported higher prevalences; 72% and 79.6% respectively. Thus the prevalence of
AVs of celiac trunk is very variable according to the populations surveyed. Such
a difference could depend on genetic characteristics, and the exact definition of
the criteria for analysis, and the degree of resolution of the images, and thus the
exploration technique. Among patients with AVs, almost half had 2 variants.

AVs with celiac trunk bifurcation were observed in 8.8% of cases. Chitra and
petrella [10] [11] reported inferior results; respectively 6% and 5.6%. On the
other hand a prevalence of 17% was even observed by Mburu whereas Tiwari
noted 2% [12]. Our series observed two types of bifurcation of the celiac trunk.
Hepato-splenic trunk is with 7.5% and the gastro-splenic trunk with 1.3%.
Equivalent proportionality was reported in the Mburu series where hepa-
to-splenic and gastro-splenic trunks accounted for 8% and 3%, respectively. On
the other hand, in the Ugurel and Surucu series [13], the bifurcation of celiac
trunk with gastro-splenic artery was the most frequent type with 4.3% versus 4%
for hepato-splenic trunk. Hepato-gastric bifurcation was not observed in our se-
ries. However, this type of bifurcation was reported in a proportion of 0.6% in
Surucu series.

In our series, celiac trunk gave collateral branches in 5.6% of cases. While
Ugurel and Prakash [14] did not describe them in their studies, Chitra reported
a prevalence of 54.0%. According to the literature, lower right diaphragmatic ar-
tery had a prevalence of between 4% and 8% in the general population. In our
series, it was 1.9% and was one of the most common celiac trunk side branches.
Mburu and Tiwari had found higher frequencies, with respectively 4.9% and 8%.
In addition, this prevalence was very high according to an American series pub-
lished by Wadwa with 23% for right inferior diaphragmatic artery and 20% for
left inferior diaphragmatic artery.

Common celiac and mesenteric trunk occurred in 3.1% in our series instead
of the 1.1% frequently encountered according to the literature. It should not be
misunderstood in the preoperative assessment of the organs of the upper meso-
colic stage.

Quadrifurcation of the terminal branches of celiac trunk accounted for 1.2%
of the cases in this study. Marjeta [15] had a higher prevalence of 5.2%. In our
series, the fourth branch consisted of either gastro-duodenal artery or right or
left hepatic artery respectively in 0.6% of cases. While in the Marjeta series, the
fourth branch of the celiac trunk was frequently constituted by dorsal pancreatic
artery with 2.2%. In the same series, right inferior diaphragmatic artery, or mid-
dle colonic artery or accessory pancreatic artery accounted for 0.8%.

Three anatomical features were found in a patient with a left hepatic artery’s
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Table 3. Comparison of studies by type of division of celiac trunk.

Auteurs Pop Trifurcation Bifurcation Collateral Absent Nbre
% % % %

Ugurel Turquie 89.0 8.0 ---- 1.0 100
Mburu Kenyan 61.8 17.9 20.3 - 123
Chitra Inde 40.0 6.0 54.0 ---- 50
Tiwari Inde 84.0 2.0 14.0 ---- 50
Prakash Inde 86.0 10.0 ---- 4.0 50
Silveira Brésil 85.7 9.5 4.8 ---- 21
Petrella Brésil 82.0 5.6 10.1 2.3 89
Notre étude BF 80.0 8.8 5.6 1.2 160

Captions: Nbre: Nombre, Pop: Population, BF: Burkina Faso.

collateral, two right hepatic arteries and a Buhler “pseudo-arch” stretched be-
tween celiac trunk and inferior mesenteric artery. We are not aware of an earlier
publication of such an association.

Table 3, brings together elements of comparison of AVs related to the mode
of division of celiac trunk between our study and seven others.

5. Conclusion

Anatomical variants related to celiac trunk branching, are as frequent in our
study as in the literature. However, the prevalence of common celiac and me-
senteric trunk, was higher than previously accepted values. Three particular
anatomical features were found in a patient with a left collateral hepatic artery,
two right hepatic arteries and a Buhler “pseudo-arch” stretched between celiac
trunk and inferior mesenteric artery. Interpretation of any contrast-enhanced ab-
dominal CT-scan as part of a preoperative assessment is an opportunity to screen

anatomical variants of celiac trunk but also of the superior mesenteric artery.
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