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Absence of the celiac trunk and trifurcation of the common 
hepatic artery: a case report
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Abstract
Anatomical variations of the celiac trunk and its branches are particularly important from a surgical perspective due 
to their relationships with surrounding structures. We report here a particularly rare variant involving absence of the 
celiac trunk in association with trifurcation of the common hepatic artery. These variations were found in an adult 
male cadaver. We perform a review of the literature and discuss the clinical and embryological significance of these 
variations. Recognition of celiac trunk and hepatic artery variations is of utmost importance to surgeons and radiologists 
because multiple variations can lead to undue complications. 
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Resumo
As variações anatômicas do tronco celíaco e seus ramos são particularmente importantes do ponto de vista cirúrgico 
devido a sua relação com as estruturas adjacentes. Nós descrevemos aqui uma variante particularmente rara envolvendo 
ausência do tronco celíaco associada a trifurcação da artéria hepática comum. Essas variações foram observadas no 
cadáver de um adulto do sexo masculino. Neste artigo revisamos a literatura e discutimos a significância clínica e 
embriológica dessas variações. O reconhecimento das variações do tronco celíaco e da artéria hepática é extremamente 
importante para cirurgiões e radiologistas uma vez que variações múltiplas podem levar a complicações inesperadas. 
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INTRODUCTION

Knowledge of vascular variations in the abdominal 
region is important during various operative, diagnostic 
and endovascular procedures. The celiac trunk (CT) 
or celiac artery is the first ventral splanchnic branch 
of the abdominal aorta. It is the artery of the foregut 
and it originates from the ventral aspect of the 
abdominal aorta at the level of the junction between 
the T12 and L1 vertebrae. It is about 1.5-2 cm in 
length and usually terminates by dividing into three 
main branches: the left gastric, common hepatic and 
splenic arteries.1 Anatomical variations of the CT 
and its branches are particularly important from a 
surgical perspective because of their relationships 
with the surrounding structures. Reported variations 
of the CT include congenital absence, bifurcation and 
presence of collateral branches.2-4 However, absence 
of the CT is a very rare variation. Its incidence is 
reported to be as low as 0.2%.5 Bordei et al. reported 
such a variation in which all three branches of the 
celiac trunk arose from the aorta.6 Yuksel  et  al.7 
reported a case of an inferior phrenic trunk arising 
from the celiac trunk. Other reported variations 
include: a common trunk of the left gastric and 
left inferior phrenic arteries, arising from the CT,8 
hepatogastric and hepatosplenic trunks arising from 
the CT,9 and a middle colic artery with origin at the 
CT.10 Cicekcibasi et al. reported the occurrence of a 
celiacomesenteric trunk, which gave rise to the left 
gastric, common hepatic, splenic, left gastro-epiploic, 
and right and left inferior phrenic arteries.11 Nayak 
reported the presence of a celiaco-mesenterico-phrenic 
trunk, which was long and trifurcated to give rise to 
a celiac trunk, the superior mesenteric artery, and an 
inferior phrenic trunk.12 Clinicians should be aware 
of such variations before performing angiographic 
examinations and laparoscopic surgeries for celiac 
axis compression syndrome. The common hepatic 
artery (CHA) is a branch of the celiac artery to the 
point where the gastroduodenal artery arises, beyond 
which it becomes the proper hepatic artery. Reports 
have shown that the CHA can have a variant origin 
and can have a different anatomic course, but variation 
in the branching pattern of the common hepatic artery 
is rare. Song et al. conducted an extensive study of 
the common hepatic artery and found variations in 
only 3.71% of cases.13 Variations in the anatomy of 
hepatic arteries are being increasingly documented 
in anatomical, radiographic, and surgical literature. 
Although the incidence of these arterial variations has 
been recorded, rare and unique variations continue 
to be discovered both in cadaveric dissections and in 
clinical settings. In this paper, we report a particularly 
rare variation involving absence of the celiac trunk 

associated with trifurcation of the common hepatic 
artery and discuss its embryological basis and clinical 
significance.

CASE REPORT

During dissection classes for medical undergraduates, 
we observed the following variations of abdominal blood 
vessels in an adult male cadaver aged approximately 
60-65 years, with a height of approximately 1.65 m, 
and body weight of 60 kg. The celiac trunk was 
absent. The left gastric artery, splenic artery and 
common hepatic artery all arose directly from the 
abdominal aorta (Figure 1). The superior mesenteric 
artery had a high origin, very close to the three arteries 
specified above. The splenic artery and left gastric 
artery had normal course and distribution. However, 
the common hepatic artery had a variant branching 
pattern. The common hepatic artery coursed upwards 
and to the right and trifurcated into the right hepatic, 
left hepatic and gastroduodenal arteries. This resulted 
in absence of the hepatic artery proper (Figure 2). 
The common hepatic artery trifurcated 2 cm above 
the first part of the duodenum. The right gastric artery 
arose from the left hepatic artery (Figure 3). The left 
hepatic artery entered the liver through the fissure for 
the ligamentum venosum. The right hepatic artery 
had a normal course.

DISCUSSION

Anatomic variations of the celiac trunk and its 
branches are the result of anomalous embryogenesis 
of primitive ventral blood vessels originating from the 
abdominal aorta. Each dorsal aorta gives off ventral 
splanchnic arteries which supply the gut and its 
derivatives. Initially, these ventral branches are paired, 

Figure 1. Photograph of dissection of the upper abdominal 
vessels. CHA: common hepatic artery; LGA: left gastric artery; SA: 
splenic artery; SMA: superior mesenteric artery; SMV: superior 
mesenteric vein; SV: splenic vein.
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but with the fusion of the dorsal aorta, they also fuse 
to form a series of unpaired segmental arteries which 
run in the dorsal mesentery of the gut. They gradually 
fuse to form the arteries of the foregut, midgut, and 
hindgut.14 There are four ventral segmental arteries 
arising from the dorsal aorta in early human embryos and 
these arteries are connected to the ventral longitudinal 
anastomosis. During the development process, the 
primitive arteries converge into three arteries which 
correspond to the celiac trunk, superior mesenteric 
artery, and inferior mesenteric artery. In the case of 
absence of celiac trunk, the longitudinal anastomoses 
regress completely. However, the roots of the ventral 

segmental arteries do not regress. The 10th primitive 
root of the ventral segmental artery becomes the left 
gastric artery; the 11th becomes the splenic artery; 
the 12th becomes the common hepatic artery; and 
the 13th and 19th become the superior mesenteric 
artery and inferior mesenteric artery respectively, 
with separate origins from the abdominal aorta.15 
This may be the embryological basis of these types 
of variations.

Absence of the celiac trunk is a rare anomaly 
with incidence rates ranging from 0.116 to 2.6%.17 
According to Iacob et al.,18 only 31 cases of absent 
celiac trunk have been reported worldwide and about 
1/3 of these cases were detected by imaging studies, 
while the remainder of these variations were noticed 
during anatomical dissections. Morita has proposed 
a classification of types of celiac trunk as follows: 
(i) normal celiac trunk; (ii) hepatosplenic trunk; 
(iii) gastrosplenic trunk; (iv) hepatogastric trunk; and 
(v) absent celiac trunk.19 The variation reported herein 
is of the fifth type in Morita’s classification and is 
considered to be very rare. Lee et al. reported a case 
of an incomplete celiac trunk in which the left gastric 
artery, the splenic artery, and the hepatomesenteric trunk 
all arose independently from the abdominal aorta.20

Knowledge of anatomical variations of the 
celiac trunk is important for surgeons during liver 
transplantation, laparoscopic surgery, radiological 
abdominal interventions, and penetrating injuries to 
the abdomen. Also, acquaintance of unique variations 
of absence of the celiac trunk may be useful in 
planning and performing radiological interventions 
such as celiacography21 and chemoembolization of 
hepatic tumors22 and so such arterial variations are 
very important and must not be ignored. Celiac artery 
variations are said to increase both the difficulty and 
the risk of radical gastrectomy.23

Another variation that we report here is trifurcation 
of the common hepatic artery. Although many reports 
have been published on variant branches of the hepatic 
artery, its trifurcation is uncommon. Nayak et al.24 
reported such an occurrence of trifurcation of the 
common hepatic artery and in their opinion it is 
very rare. Surgeons who perform liver transplants, 
laparoscopic surgery, pancreatic mobilizations, and 
gastrojejuno-stomies, and also radiologists attending 
abdominal interventions should be mindful of variations 
of the hepatic arteries to avoid inadvertent or iatrogenic 
hepatic vascular injury. When there are multiple 
variations, as in the case reported herein, the chance 
of vascular damage is very high. At present, many 
interventional and new surgical techniques have been 
developed to treat both primary and metastatic tumors 
and due to the increasing availability of living-related 

Figure 3. Schematic diagram showing absence of the celiac trunk 
and trifurcation of the common hepatic artery. AA: abdominal 
aorta; CHA: common hepatic artery; GDA: gastroduodenal artery; 
LGA: left gastric artery; LHA: left hepatic artery; RGA: right gastric 
artery; RHA: right hepatic artery; SA: splenic artery.

Figure 2. Photograph showing the variant branching pattern of 
upper abdominal vessels. BD: bile duct; CHA: common hepatic 
artery; GB: gall bladder; GDA: gastroduodenal artery; LGA: left 
gastric artery; LHA: left hepatic artery; LLL: left lobe of liver; 
RGA: right gastric artery; RHA: right hepatic artery; RLL: right 
lobe of liver; STM: stomach.
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liver transplant donors, accurate depiction of hepatic 
and celiac arterial anatomy is important because it 
enables surgeons to accurately plan for a resection, 
expedites the operative procedure, and helps to avoid 
inaccuracies during ligation of vessels, which might 
lead to severe postoperative morbidities, bilomas, 
hematomas, sepsis or even mortality.25

CONCLUSION

Recent advances in imaging studies have made 
accurate evaluation of the vascular anatomy of the 
upper gastrointestinal tract easier. Recognition of 
celiac trunk and hepatic artery variants is of utmost 
importance because it aids in planning of several 
surgical and interventional procedures, thereby helping 
to avoid undue complications.

REFERENCES

1.	 Standring S. Gray’s anatomy, anatomical basis of clinical practice. 
40th ed. New York: Elsevier Churchill Livingstone; 2008. 1073 p.

2.	 Yi SQ, Terayama H, Naito M, et al. Absence of the celiac trunk: case 
report and review of the literature. Clin Anat. 2008;21(4):283-6. 
PMid:18428985. http://dx.doi.org/10.1002/ca.20627. 

3.	 Mburu KS, Alexander OJ, Hassan S, Bernard N. Variations in the 
branching pattern of the celiac trunk in a Kenyan population. 
Int J Morphol. 2010;28(1):199-204. http://dx.doi.org/10.4067/
S0717-95022010000100028. 

4.	 Cavdar S, Sehirli U, Pekin B. Celiacomesenteric trunk. Clin Anat. 
1997;10(4):231-4. PMid:9213038. http://dx.doi.org/10.1002/
(SICI)1098-2353(1997)10:4<231::AID-CA2>3.0.CO;2-V. 

5.	 Ucerler H, Ikiz ZAA. Multiplicity of the variations in the ventral 
branches of abdominal aorta. Ital J Anat Embryol. 2006;111(1):15-
22. PMid:16736714.

6.	 Bordei P, Antohe DS. Variations of the celiac trunk branches in the 
fetus. Morphologie. 2002;86(274):43-7. PMid:12572348.

7.	 Yuksel M, Sargon M. A variation of a coeliac trunk. Okajimas Folia 
Anat Jpn. 1992;69(4):173-5. PMid:1436959. http://dx.doi.org/10.2535/
ofaj1936.69.4_173. 

8.	 Cavdar S, Gurbuz J, Zeybek A, Sehirli U, Abik L, Ozdogmus O. A 
variation of coeliac trunk. Kaibogaku Zasshi. 1998;73(5):505-8. 
PMid:9844341.

9.	 Demirtas K, Gulekon N, Kurkcuoglu A, Yildirim A, Gozil R. Rare 
variation of the celiac trunk and related review. Saudi Med J. 
2005;26(11):1809-11. PMid:16311672.

10.	 Yildirim M, Celik HH, Yildiz Z, Tatar I, Aldur MM. The middle 
colic artery originating from the coeliac trunk. Folia Morphol. 
2004;63(3):363-5. PMid:15478118.

11.	 Cicekcibasi AE, Uysal II, Seker M, Tuncer I, Büyükmumcu M, Salbacak 
A. A rare variation of the coeliac trunk. Ann Anat. 2005;187(4):387-
91. PMid:16163851. http://dx.doi.org/10.1016/j.aanat.2005.02.011. 

12.	 Nayak S. Common celiaco-mesenterico-phrenic trunk and renal 
vascular variations. Saudi Med J. 2006;27(12):1894-6. PMid:17143371.

13.	 Song SY, Chung JW, Yin YH, et al. Celiac axis and common hepatic 
artery variations in 5002 patients: systematic analysis with spiral CT 
and DSA. Radiology. 2010;255(1):278-88. PMid:20308464. http://
dx.doi.org/10.1148/radiol.09090389. 

14.	 Moore KL, Persaud TVN. The developing human: clinically oriented 
embryology. 7th ed. Philadelphia: Saunders; 2003. 335 p.

15.	 Douard R, Chevallier JM, Delmas V, Cugnenc PH. Clinical interest of 
digestive arterial trunk anastomoses. Surg Radiol Anat. 2006;28(3):219-
27. PMid:16547602. http://dx.doi.org/10.1007/s00276-006-0098-8. 

16.	 Vandamme JP, Bonte J. The branches of the coeliac trunk. Acta 
Anat (Basel). 1985;122(2):110-4. PMid:4013640. http://dx.doi.
org/10.1159/000145991. 

17.	 Venieratos D, Panagouli E, Lolis E, Tsaraklis A, Skandalakis P. A 
morphometric study of the celiac trunk and review of the literature. 
Clin Anat. 2013;26(6):741-50. PMid:22886953. http://dx.doi.
org/10.1002/ca.22136. 

18.	 Iacob N, Sas I, Joseph SC, et al. Anomalous pattern of origin of the left 
gastric, splenic, and common hepatic arteries arising indepently from 
the abdominal aorta. Rom J Morphol Embryol. 2014;55(4):1449-53. 
PMid:25611280.

19.	 Morita M. Reports and conception of three anomalous cases on 
the area of the celiac and the superior mesenteric arteries. Igaku 
Kenkyu. 1935;9:159-72.

20.	 Lee JK, Kang SR, Kim J, Yoon SP. A rare variation of the incomplete 
celiac trunk. Folia Morphol (Warsz). 2015;75(1):122-4. PMid:26365854. 
http://dx.doi.org/10.5603/FM.a2015.0074. 

21.	 Gluck E, Gerhardt P, Schröder J. Value of vascular morphology 
for the selection of catheters in selective celiacography and 
mesentericography. Rofo. 1983;138(6):664-9. PMid:6407931.

22.	 Aigner KR, Gailhofer S. Celiac axis infusion and microembolization 
for advanced stage III/IV pancreatic cancer-a phase II study on 265 
cases. Anticancer Res. 2005;25(6C):4407-12. PMid:16334117.

23.	 Huang Y, Mu GC, Qin XG, Chen ZB, Lin JL, Zeng YJ. Study of celiac 
artery variations and related surgical techniques in gastric cancer. 
World J Gastroenterol. 2015;21(22):6944-51. PMid:26078572.

24.	 Nayak SB, Vasudeva SK. Vascular variations of liver and gall bladder:a 
case report. Anat Cell Biol. 2013;46(3):217-9. PMid:24179698. http://
dx.doi.org/10.5115/acb.2013.46.3.217. 

25.	 Rogiers X, Malago M, Nollkemper D, Sterneck M, Burdelski M, 
Broelsch CE. The Hamburg liver transplant program. Clin Transpl. 
1997;12:183-90. PMid:9919403.

*Correspondence 
Ashwini Aithal Padur 

Department of Anatomy, Melaka Manipal Medical College (Manipal 
Campus), Manipal University 

576104 - Manipal, Karnataka, India  
Tel.: +91 (97) 3893-5728 

E-mail: ashwini.anat@gmail.com

Author information 
SNB and DR - PhD; Professors, Department of Anatomy, Melaka 

Manipal Medical College (Manipal Campus), Manipal University. 
AAP - MSc; Lecturer, Department of Anatomy, Melaka Manipal 

Medical College (Manipal Campus), Manipal University. 
NK - PhD; Assistant Professor, Department of Anatomy, Melaka 

Manipal Medical College (Manipal Campus), Manipal University.

Author contributions 
Conception and design: SNB 

Analysis and interpretation: SNB 
Data collection: SNB, NK, DR 

Writing the article: AAP 
Critical revision of the article: NK, DR 

Final approval of the article*: SNB, AAP, NK, DR 
Statistical analysis: N/A. 

Overall responsibility: SNB 
 

*All authors have read and approved of the final version of the article 
submitted to J Vasc Bras.

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18428985&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18428985&dopt=Abstract
http://dx.doi.org/10.1002/ca.20627
http://dx.doi.org/10.4067/S0717-95022010000100028
http://dx.doi.org/10.4067/S0717-95022010000100028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9213038&dopt=Abstract
http://dx.doi.org/10.1002/(SICI)1098-2353(1997)10:4%3c231::AID-CA2%3e3.0.CO;2-V
http://dx.doi.org/10.1002/(SICI)1098-2353(1997)10:4%3c231::AID-CA2%3e3.0.CO;2-V
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16736714&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12572348&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1436959&dopt=Abstract
http://dx.doi.org/10.2535/ofaj1936.69.4_173
http://dx.doi.org/10.2535/ofaj1936.69.4_173
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9844341&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9844341&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16311672&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15478118&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16163851&dopt=Abstract
http://dx.doi.org/10.1016/j.aanat.2005.02.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17143371&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20308464&dopt=Abstract
http://dx.doi.org/10.1148/radiol.09090389
http://dx.doi.org/10.1148/radiol.09090389
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16547602&dopt=Abstract
http://dx.doi.org/10.1007/s00276-006-0098-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4013640&dopt=Abstract
http://dx.doi.org/10.1159/000145991
http://dx.doi.org/10.1159/000145991
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22886953&dopt=Abstract
http://dx.doi.org/10.1002/ca.22136
http://dx.doi.org/10.1002/ca.22136
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25611280&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25611280&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26365854&dopt=Abstract
http://dx.doi.org/10.5603/FM.a2015.0074
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6407931&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16334117&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26078572&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24179698&dopt=Abstract
http://dx.doi.org/10.5115/acb.2013.46.3.217
http://dx.doi.org/10.5115/acb.2013.46.3.217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9919403&dopt=Abstract

