
           

Clinical diagnosis

Case 78

5.Pseudo-lesion in the quadrate lobe probably due to outflow of 
aberrant right gastric vein

【Progress】

He accepted the result of imaging diagnosis. Because he hoped to achieve his weight 
loss by dieting, he was willing to get advice and direction by our nutritionist.

【Discussion】

There are several different methods of suppressing high signal from fat on MRI. As one 
of these methods, Out-of-phase and In-phase imaging are obtained using paired 
gradient resonance echo (GRE) method with two different echo time (TE) (e.g. 2.3 msec, 
4.6 msec) in order to investigate microscopic fat components of target organs. In short, 
resonance frequency of water proton is 63.870301 MHz and that of lipid is 63.870083 
MHz at 1.5 T magnet field (1-4). The difference is 217 Hz which means that water 
proton does precession movement (cycling) is one time greater than lipid proton per 
1/217 (4.6 msec ) sec. Namely, water proton and lipid proton face the same direction 
4.6 msec after RF pulse and they face the opposite direction in 2.3 msec after RF pulse 
(Fig. 6). In- phase imaging indicates filming at the time when water proton and lipid 
proton face at their same direction, while Out-of-phase imaging does when they face at 
the oppose site. As a result, signal intensity of In-phase indicates signal intensity of 
water proton + signal intensity of lipid proton, while that of Out-of-phase indicates 
signal intensity of water proton – signal intensity of lipid proton. Thus, when water and 
lipid exists at the same degree in a component, the component is visualized as no signal. 
Actually, the boundary of visceral organ (e.g. liver and spleen) on Out-of-phase image is 
visualized as black line or bundle because of no signal that the same degree of water 
and lipid exists at the boundary (Fig. 3A). This technique is commonly used for the 
differentiation of adrenal adenomas from carcinomas and metastases, and fatty liver 
from liver tumors (Figs 7, 8)(1-4).
In our case, the lesion at the quadrate lobe was obtained by In-phase and Out-of-phase 
imaging using a pair of GRE with two different TE (2.3 msec and 4.6 msec) at the same 
repetition time (TR). The signal intensity of fat liver parenchyma decreased in Out-of-
phase imaging, leading to identification of the fat-sparing lesion as iso-signal intensity or 
slight high-signal intensity (Fig. 3). Meanwhile, in In-phase imaging, signal intensity of 
the same lesion is almost the same signal intensity as surrounding fatty liver. Further, 
T2WI and fat suppression T2WI showed no evidence of space-occupying lesion in the 
liver (Fig. 4)
Pseudolesions of the liver are caused by aberrant hepatopedal venous drainage other 
than portal venous flow, known as the third flow (5-7). Third flow is known as aberrant 
right gastric vein, aberrant left gastric vein, paraumbilical vein (superior and inferior 
veins of Sappey) and cholecystic veins (Figs. 9, 10) (5-7). In our case, the pseudolesion is 
visualized in the dorsal side of the quadrate lobe, implying typical outflow site of the 
aberrant right gastric vein. Further, the aberrant right gastric vein was seen as a tiny 
vessel draining to the fat-sparing lesion on dynamic coronal enhanced CT (Fig. 2). 
Interestingly, hepatocyte phase of MRI using Gd-EOB showed mildly hyper signal 



vessel draining to the fat-sparing lesion on dynamic coronal enhanced CT (Fig. 2). 
Interestingly, hepatocyte phase of MRI using Gd-EOB showed mildly hyper signal 
intensity in fat-sparing area that is considered the fat-sparing area works to excrete 
more Gd-EOB than fat containing area.

【Summary】

We present a fifty-year-old male with pseudo-lesion of fat-sparing area in the 
quadrate lobe. Axial images of non-enhanced and enhanced CT using contrast 
medium showed slightly high density lesion and hyper-vascular lesion like 
hemangioma, respectively at the quadrate lobe of the fatty liver. Enhanced coronal 
CT image showed a tiny vessel (probably aberrant right gastric vein) draining to the 
hyper-vascular lesion. Out-of-phase image on MRI showed a hyperintense lesion 
corresponded to the pseudo-lesion because fatty liver surrounding fat-sparing lesion 
decreased signal intensity. We should keep in mind that Out-of-phase shows hyper-
intense signal intensity when fat-sparing area occurs such as our case, while hypo-
intense signal intensity comes out when focal fat deposition occurs. Irrespective low 
or high signal intensity of pseudo-lesion on Out-of-phase, T2WI and fat-suppression 
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