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CLINICAL STUDY

Atypical variable origins of the left inferior phrenic artery 
and left gastric artery
Natalia HVIZDOSOVA, Janka VECANOVA, Marko VRZGULA, Ingrid HODOROVA
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ABSTRACT
OBJECTIVES: The current report describes the combined unusual origin of the left inferior phrenic and left 
gastric arteries observed during a routine dissection of the upper abdominal region. 
BACKGROUND: The branches of the abdominal aorta are important vessels that supply blood to various 
organs and structures in the abdominal cavity. While there is typically a common pattern of branching, 
anatomical variations can occur, leading to differences in the branching patterns of the abdominal aorta.
METHODS: An accidental fi nding in an 80-year-old male cadaver within anatomical dissection was assessed. 
RESULTS:  We observed that the left inferior phrenic artery originated from the celiac trunk and gives off middle 
and superior suprarenal arteries, while the left gastric artery arose from the abdominal aorta independently. 
CONCLUSION: The identifi cation of anatomic vascular abnormalities of the abdominal aorta and its branches 
is clinically important in surgical and invasive arterial procedures and preoperative knowledge of vascular 
anomalies should prevent iatrogenic vascular trauma and complications during surgery (Fig. 3, Ref. 14).   Text 
in PDF www.elis.sk
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Introduction

Anatomical variations including the parietal and visceral 
branches of abdominal aorta are common. The inferior phrenic 
artery (IPA) arises immediately inferior to the aortic hiatus of the 
diaphragm directly from the abdominal aorta and provides arte-
rial supply to the suprarenal gland, although it also participates in 
the supply of the oesophagus, stomach, spleen, liver, and adjacent 
structures. It continues on to the inferior surface of the diaphragm. 
The IPA expresses a wide range of variation in origin. It may arise 
from the abdominal aorta (46.8 %), celiac trunk (46.1 %), and re-
nal arteries (1.47 %) (1), splenic artery, superior mesenteric artery, 
or gonadal arteries (2). Variations in the IPA can infl uence surgi-
cal procedures and radiological interventions and contribute to 
the development of collateral circulation. The signifi cance of the 
IPA in surgical procedures such as liver resections, diaphragmatic 
repair, adrenal gland surgeries and gastric surgeries is discussed. 
Understanding the anatomical variations of the IPA is crucial to 
avoid intraoperative complications and improve surgical outcomes. 
The IPA has gained increasing importance in minimally invasive 
radiological procedures, including transcatheter arterial embolisa-
tion, for various conditions. Interest in the variable origin of the 

inferior phrenic arteries increase due to their role in the extrahe-
patic blood supply of hepatocellular carcinoma (3). 

Anomalies involving the left gastric artery (LGA) occur less 
frequently but are still relatively common, being seen in approxi-
mately 0.5–15 % cases (4). LGA is one of the three main branches 
of the celiac trunk. It runs to the upper left behind the omental 
bursa to reach the cardiac end of the stomach. The vessel is usu-
ally stronger than the right one with which it anastomoses on the 
lesser stomach curvatures (5). Understanding LGA variations is 
crucial for surgical planning to avoid complications and ensure 
optimal outcomes. 

Usually, the vascular variations are asymptomatic, and they 
are identifi ed incidentally during surgery or cadaveric dissection. 
The aim of the present case is the description of a rare variation 
of the left inferior phrenic artery originating from the celiac trunk 
and of the left gastric artery arising directly from the abdominal 
aorta, observed during the routine dissection of a male cadaver. 
These anatomical variations are clinically signifi cant for surgical 
procedures performed in the supramesocolic part of the abdomi-
nal cavity. 

Material and methods

The anatomical variation was found in a cadaver of 80-year-
old man during the anatomical dissection course for underground 
medical students at the Department of Anatomy of PJ Safarik 
University in Košice. The cadaver was obtained from the body 
donation programme following receipt of a signed informed con-



Bratisl Med J 2024; 125 (1)

55 – 58

56

sent form from the donor himself. The complete medical history 
of the cadaver was not available. The dissection was carried out 
according to the instruction by Mráz et al (1995), Loukas et al 
(2018) (7). The cadaver had been embalmed soon after death and 
preserved by the injection of formalin preservative solution. The 
dissection was performed in accordance with ethical standards and 
legal requirements. All measurements were 
performed using a sliding calliper gauge. 
Each measurement was carried out twice 
with an accuracy of up to 0, 05 mm. 

Results

During routine anatomical dissection 
in the retroperitoneal space, we observed 
anatomical variation in the origin of the 
left inferior phrenic and left gastric arteries. 
The dissection was conducted with the male 
cadaver in supine position. After removing 
the anterior abdominal wall and dissecting 
the abdominal viscera, we reached the pos-
terior part of the peritoneum which covers 
the retroperitoneal space. Through the peri-
toneum of the posterior wall of the omen-
tal bursa, branches of the abdominal aorta 
were dissected. We observed a variation in 
the division of the abdominal aorta (Fig. 
1). After refl ecting the stomach laterally, a 
celiac trunk (CT) arising from the antero-
lateral aspect of the abdominal aorta was 
identifi ed. The CT was approximately 23 
mm long and then divided into the splenic 
artery and common hepatic artery. In ad-

dition, the left inferior phrenic artery (LIPA) originated from the 
beginning of the celiac trunk. The LIPA passes to the left over the 
left crus of the diaphragm and gives off middle and superior supra-
renal arteries and as well as a recurrent branch for the oesophagus 
(Fig. 2). The external diameter of the left inferior phrenic artery 
measured 3.6 mm. The right inferior phrenic artery arises directly 

Fig. 1. Schematic drawing  of the origin of the abdominal aorta branches. A. standard branching pattern; B. variable origin: LGA from abdomi-
nal aorta, LIPA from celiac trunk. 1 ‒ middle suprarenal a., 2 ‒ superior suprarenal a., 3 ‒ reccurent br., AA ‒ abdominal aorta.

Fig. 2. Left inferior phrenic artery (*) originating directly from the celiac trunk and extra-
celiac origin of the left gastric artery (red arrow). CT- celiac trunk.
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from the abdominal aorta, as is typically expected. Along the lesser 
curvature of the stomach, the left gastric artery was identifi ed. 
We traced the LGA, which originates in an unconventional man-
ner, directly from the right anterolateral aspect of the abdominal 
aorta, approximately 9.5 mm above the celiac trunk. The external 
diameter of the left gastric artery measured 3.5 mm. The right 
gastric artery originated standardly from the proper hepatic artery, 
and both arteries formed an anastomosis at the level of the lesser 
curvature of the stomach (Fig. 3). The two other branches of the 
celiac trunk, namely the splenic and common hepatic artery, had 
a typical origin and distribution.

Disscusion

The inferior phrenic arteries usually originate as the fi rst 
branches from the abdominal aorta. They pass anterolaterally on 
the undersurface of the diaphragm. Before terminal bifurcation, 
the ascending and descending branch gives off superior suprare-
nal arteries to supply the suprarenal gland (8). The left inferior 
phrenic artery most commonly arises from the aorta (9). In the 
present case report, we have described anatomical variation in the 
origin of the left inferior phrenic and left gastric arteries. During 
a routine dissection, we identifi ed the origin of the LIPA from the 
celiac trunk. The LIPA passes along the anterolateral surface of the 
diaphragm and gives off the middle and superior suprarenal arter-
ies. The middle suprarenal artery usually arises directly from the 
abdominal aorta. Szewczyk et al (2021) (10) identifi ed 6 types of 
origin of the IPA. Type 4, subtype 4B, in which the LIPA originated 
from the celiac trunk and the RIPA from AA was seen in 12.48 
% of the cadavers. Whitley et al (2021) (1) reported the inferior 

phrenic arteries arising from the common 
inferior trunk in 24.2 % of cases and in the 
retrieval percentage as independent vessels. 
In 9.6 % of cases, the inferior phrenic ar-
tery originated from the abdominal aorta as 
a common trunk with the common hepatic 
artery or in isolation (1.6 % of cases) (11). 
The anomalous origin and branching of the 
left inferior phrenic artery is important in 
intravascular interventions, such as arterial 
chemoembolization to prevent the spread of 
liver carcinoma and transarterial emboliza-
tion to prevent blood loss in patients with 
signifi cant haemoptysis. 

The type of variable origin of the IPA 
varies depending on the occurrence of oth-
er abdominal vascular variations; in par-
ticular, the origin of the IPA may be dif-
ferent in the presence of CT variations. In 
our case, except for the variable origin of 
the left inferior phrenic artery, we found a 
nonstandard origin of the left gastric artery. 
The LGA originated as a single branch di-
rectly from the right anterolateral aspect 
of the abdominal aorta, instead of being 

a branch of the celiac trunk, as expected. The origin of the LGA 
was approximately 10 mm below the aortic hiatus and 10 mm 
above the beginning of the celiac trunk. In 2–6 % of cases, the 
LGA arose directly from the abdominal aorta and from the inferi-
or phrenic arteries in 5 %, with the most common variation being 
origination from the common hepatic artery (20–30 %) (12). Jad-
hav et al (2016) (13) reported a 1.6 % incidence of the left gastric 
artery originating from the aorta. The origin of these variations 
has an embryological explanation. Longitudinal anastomosis be-
tween the four roots of the omphalomesenteric artery is respon-
sible for variation of the visceral branches of the abdominal aorta 
(AA). The left gastric, common hepatic and splenic arteries arise 
from longitudinal anastomosis and are separated from the fourth 
root. If the second and third roots remain persistent, this results 
in a separate origin of the visceral branches from the AA (14). In 
the current case, the fi rst root did not fuse with the second root, 
resulting in the LGA originating directly from the AA. Variations 
of the LGA have an incidence of 0.5–6 % in the literature (13). 
The combination of variable origins of the left inferior phrenic 
artery from the celiac trunk and the right one arising from the 
AA and variable origin of the left gastric artery from the AA is 
rare and should be kept in mind while performing surgery in the 
upper abdominal region. Vascular anomalies of the branches of 
the abdominal aorta are asymptomatic but become important in 
patients undergoing invasive radiological procedures or laparo-
scopic surgery in the abdominal viscera. Understanding the ana-
tomical variation of the gastric and phrenic arteries is essential 
when performing perivascular lymph node dissection, as there is 
a higher incidence of lymph node metastasis in the LGA in cases 
of gastric carcinoma. 

Fig. 3. Variable origin and course of the left inferior phrenic artery and left gastric artery. 
CT- celiac trunk.
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In summary, the variable origin of branches of the abdominal 
aorta can have clinical signifi cance in surgical planning, radiologi-
cal evaluation, the management of gastrointestinal bleeding and 
various interventional procedures in the abdominal cavity. 
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