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Imaging of aberrant left gastric vein and associated pseudolesions 
of segments II and III of the liver and mimickers
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ABSTRACT
We present imaging findings of aberrant left gastric vein 
(ALGV) and associated pseudolesions and mimickers in-
cluding metastases and focal nodular hyperplasia. ALGV is 
formed due to interrupted involution of anastomotic omen-
tal veins, and it can drain into left portal vein or segments II 
and III of the liver as third inflow. Focal fat, focal fat sparing, 
and perfusion changes can be seen due to the presence of 
ALGV, which can mimic metastasis in cancer patients. ALGV 
may also serve as a pathway for direct tumor spread into the 
liver in patients with gastric cancer. Magnetic resonance im-
aging can be used as a problem solving tool in the presence 
of equivocal findings on ultrasonography and computed to-
mography.

P seudolesions of the liver are a well-known issue and have been 
reported in the literature. These pseudolesions are caused by ab-
errant hepatopedal venous flow other than portal venous system, 

also known as third inflow. Third inflow is most commonly due to aber-
rant right gastric, paraumbilical, and cholecystic veins (1–3). Pseudole-
sions caused by aberrant left gastric vein (ALGV) are considered to be a 
more rare entity (4).

The purpose of this study is to illustrate ALGV drainage into the liver 
and associated pseudolesions of segments II and III of the liver. In addi-
tion, we illustrate imaging findings of the mimickers of these pseudole-
sions. 

Embryology and anatomy
The left gastric vein receives branches of the inferior paraesophageal 

region and minor curvature of the stomach. Thereafter, it runs along the 
hepatogastric ligament and merges with the left aspect of the portal vein 
or confluence of the portal and splenic veins. The right gastric vein also 
receives blood from minor curvature of the stomach and merges with 
the right aspect of the portal vein. 

Aberrant left and right gastric veins develop due to morphogenetic 
changes during the developmental process in the early embryonic life 
(5). The main cause is interrupted involution of the anastomotic omen-
tal veins, so that typical left gastric vein does not form. Anastomotic 
omental veins are the anastomoses between primitive foregut venous 
plexus and ductus venosus, which normally exist during early embry-
onic life (5, 6). 

Types
Depending on the course and entrance to the liver, ALGVs have been 

classified into three types (Fig. 1). Type 1 vein acts as a pure accessory 
portal vein, which branches out and flows through the sinusoids (Fig. 
2a). Type 2 vein has a parenchymatous distribution with anastomosis to 
portal vein (Fig. 2b). Type 3 vein has a more cranial course with anas-
tomosis to intrahepatic portal vein branches (Fig. 2c) (5, 7). However, 
there is no classification of ALGV in the literature based on radiolog-
ic findings. ALGV can be important in patients with main portal vein 
thrombosis and can restore portal flow in the left lobe of the liver (Fig. 
2d, 2e).

In patients with occluded superior vena cava, ALGV can be visible due 
to retrograde flow of iodinated contrast into the liver, and related perfu-
sion changes can mimic a hypervascular liver lesion (Fig. 3). 
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Fat sparing
Focal fat sparing in diffuse fatty liver is 

reported and well described in the litera-
ture (8–12). It is speculated that fat spar-
ing may occur due to altered fatty acid 
and triglyceride levels associated with 

different compositions of hormones in 
the portal flow and third inflow (2).

Liver parenchyma adjacent to the 
gallbladder fossa and falciform liga-
ment, dorsal aspect of segment IV, and 
subcapsular areas are the most com-

mon locations for fat sparing that is 
attributed to the cholecystic venous, 
paraumbilical venous, aberrant right 
gastric venous, and capsular venous 
drainage, respectively (1, 2, 13). How-
ever, ALGV drainage may also cause fat 

Figure 2. a–e. Images of ALGV types from different patients. Axial CT image (a) shows type 1 ALGV (arrows) which enters the liver parenchyma and 
leads to fat sparing (asterisk) at the posterior aspect of segments II and III. Axial CT image (b) shows type 2 ALGV (arrows), which courses through the 
parenchyma with anastomosis to the left portal vein. Axial maximum intensity projection (MIP) image (c) shows type 3 ALGV (arrows) with anastomosis to 
the left portal vein. Left portal vein opacification by ALGV in a patient with main portal vein thrombosis (d, e). Axial MIP CT image (d) shows anastomosis 
between ALGV (arrows) and left portal vein branch. Axial CT image (e) shows thrombosis of the main and right portal veins (arrows).  
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Figure 3. a–c. A lung cancer patient with superior vena cava occlusion and perfusion change at the posterior aspect of left lobe of the liver noted 
on chest CT. Axial (a) and coronal (b) MIP CT images show hyperdense appearance and contrast reflux to ALGV (arrows) from collateral flow 
through anastomosis between pericardiophrenic and gastric veins. Axial CT image (c) of the same patient shows parenchymal hyperdensity which 
may mimic hypervascular lesion and focal fat spared area. Filling of ALGV leads to the diagnosis.
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Figure 1. a–c. Schematic drawing shows the types of aberrant left gastric vein (ALGV). Type 1 vein (a) acts as a pure accessory portal vein (PV) 
which branches out and flows through the sinusoids. Type 2 vein (b) has a parenchymatous distribution with anastomosis to PV. Type 3 vein (c) 
has a more cranial course with anastomosis to intrahepatic PV branches.
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sparing at the posterior aspect of seg-
ments II and III of the liver, which is 
an uncommon location for fat sparing. 
Differentiation of focal fat spared area 
from tumor or any other true lesion is 
a diagnostic challenge in a cancer pa-
tient, particularly when the fat sparing 
occurs in an uncommon location. 

On ultrasonography (US) focal fat 
sparing can be seen as a geographic 
or nodular hypoechoic area in a back-
ground of hyperechogenic fatty liver 
(Fig. 4a). Doppler US can demonstrate 
ALGV in patients with fat sparing and 
this information can increase the diag-
nostic confidence (Fig. 4b, 4c). In pre- 
and postcontrast computed tomogra-
phy (CT) scans, fat spared area is seen 
as a relatively focal hyperdense area 
in the fatty liver (Fig. 4d). Magnetic 
resonance imaging (MRI) can be used 
as a problem solving tool in cancer 
patients with equivocal findings (Fig. 
5). In- and out-of-phase T1-weighted 
images can demonstrate focal lack of 
signal drop on opposed-phase images 
in the presence of focal fat sparing (Fig. 
5c, 5d). In patients with very high liver 
fat content, fat spared area can be seen 
as a relatively hypointense area on 
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Figure 4. a–d. Focal fat spared area with accompanying ALGV in a breast cancer patient. Axial 
US (a) and color Doppler US (b) images show focal fat spared area (asterisk) and the course of 
ALGV (arrows). Venous flow pattern is demonstrated by pulsed-wave Doppler US image (c). Axial 
CT image (d) reveals focal fat spared area, seen as relatively increased density (asterisk), and the 
course of ALGV (arrows). 

c

a

d

b

Figure 5. a–f. Nodular focal fat spared area in a patient with melanoma. Axial US image (a) shows hypoechoic lesion (arrow) in a fatty liver and  
CT image (b) shows hyperdense area at the posterior aspect of segments II and III (arrow). In-phase (c) and out-of-phase (d) T1-weighted images 
show focal fat spared area by signal reduction in the whole liver parenchyma except for the fat spared area on the out-of-phase image (arrows). 
Severe steatosis causes increased signal of the liver on T2-weighted image (e) and the spared area (normal liver) appears hypointense; this contrast 
difference disappears on fat-saturated T2-weighted image (f).
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T2-weighted images, which disappears 
on fat-saturated T2-weighted images 
(Fig. 5e, 5f).  

Focal fat 
Focal fatty area is another entity 

seen at similar locations where fat 
sparing occurs. Presence of focal fat-
ty infiltration in these areas disproves 
the aforementioned hormonal hy-
pothesis (14). In our experience, areas 
of third inflow behave opposite to 
the rest of the liver supplied by portal 

inflow. Fatty areas show low atten-
uation values on CT scan because of 
increased fat content compared to the 
rest of the liver (Fig. 6). 

Tumor spread
Gastric carcinomas may spread lo-

cally via lymphovascular system. Left 
and right gastric veins are commonly 
affected, when local vascular spread 
occurs. Along the course of left gastric 
vein, hepatogastric ligament and peri-
portal space may be affected by tumor 

invasion and can result in biliary ob-
struction and portal vein occlusion. 
Segments II and III of the liver may 
be affected by direct tumor spread via 
ALGV (Fig. 7). 

Mimickers
Focal fat sparing and fatty infiltration 

areas are considered to be pseudole-
sions. However, it should be kept in 
mind that, focal true liver lesions may 
manifest with similar findings. Focal 
nodular hyperplasia may mimic focal 
fat sparing or perfusion changes due 
to ALGV, because of its homogeneous 
hypervascularity (Fig. 8a) (15). MRI 
should be preferred in such cases and 
presence of scar on T2-weighted im-
ages and hyperintensity on hepatobi-
liary phase T1-weighted images after 
injection of hepatocyte specific agents 
can be helpful in making the diagno-
sis (Fig. 8b, 8c) (16, 17). Metastasis can 
mimic focal fat and fat sparing. Hy-
povascular solitary metastasis to the 
posterior aspect of segments II and III 
of the liver can mimic focal fat, and 
presence of mass effect and associated 
biliary dilatation can be used for diag-
nosis of metastases (Fig. 9). Steatotic 
hepatic adenoma, hepatocellular car-
cinoma with fatty degeneration, and 
perilesional fat in neuroendocrine me-
tastases may also mimic focal fat (12). 
Rarely, fat containing metastases due 
to liposarcoma can be seen at this lo-
cation and may mimic focal fatty in-
filtration due to similar appearance on 
US and CT (Fig. 10) (8, 18). 

Conclusion
ALGV-associated hepatic pseudoles-

ions involving posterior aspect of seg-
ments II and III of the liver can mimic 

Figure 6. a, b. Focal fat at the posterior aspect of segments II and III of the liver. Axial CT image (a) 
of a lymphoma patient shows focal hypodensity that does not displace small vascular structures. 
Axial CT image (b) of the same patient two years later shows disappearance of focal fat.

a b

Figure 7. a, b. Direct spread of gastric carcinoma into the liver via ALGV. Axial CT image (a) 
shows a mass at esophagogastric junction and tumor invasion of ALGV (arrows). Axial CT image 
(b) in another patient with gastric carcinoma shows tumor extension and metastasis to the left 
lobe of the liver via ALGV (arrows).
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Figure 8. a–c. Focal nodular hyperplasia mimicking perfusion change and fat spared area at the posterior aspect of segments II and III. Axial CT 
image (a) shows an arterial enhancing mass (arrows) in a patient with history of papillary thyroid carcinoma. Axial T2-weighted fat saturated 
image (b) shows a slightly hyperintense lesion with a central scar (arrows). Hepatobiliary phase T1-weighted image (c) shows focal gadobenate 
dimeglumine uptake consistent with focal nodular hyperplasia (arrows). 

a b c
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metastasis, and MRI can be used to dis-
tinguish between pseudolesions and 
true lesions. Presence of ALGV in gas-
tric cancer patients can lead to direct 
tumor spread into the liver. 
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