
Introduction

Ultrasonography (US) has become the initial imaging
test of choice to evaluate focal lesions in the liver and
has proven effective in differentiating between solid
and cystic masses. The presence of an anechoic round
lesion with posterior acoustic enhancement on gray-s-
cale sonograms is usually believed to indicate only a
simple cyst of the liver. Here, however, we present two
cases which were initially diagnosed as hepatic cysts
by gray-scale US, but which were then confirmed as in-
trahepatic portal vein aneurysms by Doppler US.

Case Report

Case 1

A 75-year-old woman presenting with a headache

was admitted to our institution. She had been healthy
without any significant medical history. Abdominal US
showed a 2-cm-sized, anechoic round lesion with weak
posterior acoustic enhancement attached to the right
portal vein bifurcation area. We performed Doppler US
to investigate the presence of communication between
the lesion and the portal vein. There was no color flow
in the anechoic cystic lesion, despite the presence of
color flow in the right portal vein. This suggested a di-
agnosis of complicated cyst or localized Caroli’s dis-
ease. As the next diagnostic work-up, we performed
multi-phase, (Gd-BOPTA)-enhanced, dynamic MRI to
differentiate between a vascular-communicating, bile
duct-communicating lesion and a non-communicating
one. On contrast-enhanced, dynamic MRI, the lesion
showed the same enhancement as the adjacent portal
vein did. Repeated Doppler US with increased color
gain showed color flow and monophasic hepatopetal
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The Use of Color Doppler Sonography Avoids Misinterpretation of the Intrahepatic Portal Vein
in the Gray-Scale Sonographic Diagnosis of Cysts. When gray-scale US shows an intrahepatic
cystic lesion with weak or no posterior acoustic enhancement in close proximity to the portal vein,
especially at the bifurcation area, a detailed color Doppler US should be subsequently performed
to evaluate its vascular nature.
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constant flow in the anechoic lesion. 

Case 2

A 49-year-old man with no significant medical histo-
ry showed an intrahepatic, anechoic, round lesion with
weak, posterior, acoustic enhancement on gray-scale
US during a work-up for pituitary adenoma. There was
no large vessel adjacent to the lesion which we there-
fore considered to be a complicated cyst. On contrast-
enhanced dynamic CT, however, the lesion showed the
same enhancement as the adjacent vessel (portal vein
branches). Repeated Doppler US showed color flow in
the anechoic lesion. 

Discussion

Aneurysm of the portal vein is a rare vascular anom-
aly. Previous studies have proposed a relationship be-
tween portal vein aneurysm and portal hypertension or

hepatocellular disease [1, 2]. Sometimes, however, por-
tal vein aneurysm is incidentally detected in patients
without portal hypertension or hepatic disease, as in
both our cases. Although usually asymptomatic, portal
vein aneurysm complications can include spontaneous
rupture, portal vein thrombosis, complete occlusion of
the portal vein, or biliary tree compression leading to
jaundice [1, 3]. Therefore, close follow-up is needed
and surgical treatment should be considered if the le-
sion grows larger. 

A portal vein aneurysm is defined as a focal fusiform
or saccular dilatation of the portal venous system.
Ohnami et al. [4] reported that the majority of the portal
vein aneurysms is located in the bifurcation or conflu-
ence area, while 80% of the intrahepatic portal vein a-
neurysms were reported to be localized at the bifurca-
tion of the intrahepatic portal vein. In our study, the por-
tal vein aneurysm in the first case was located at the bi-
furcation area of the right anterior and posterior portal
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Fig. 1. A. A 75-year-old woman with portal vein aneurysm. Gray-
scale US shows a well-defined, hypoechoic, ovoid lesion at the b-
ifurcation of the right anterior and posterior portal vein. No posteri-
or enhancement, with somewhat suspicious internal echogenici-
ty, is seen within the lesion. There is no color flow in the cystic le-
sion despite the color flow in the right portal vein on initial color
Doppler examination. B. On dynamic, contrast-enhanced MR im-
ages, the lesion shows the same enhancement as the adjacent
portal vein. C. Repeated Doppler US with increased color gain
shows color flow and monophasic, hepatopetal constant flow in
the anechoic lesion. 



veins. 
There are many types of cystic lesion found in the liv-

er, especially in the periportal area, such as peribiliary
cysts. Therefore, most radiologists are typically not as
concerned with small cystic lesions. Tanaka et al. [5]
reported that a portal vein aneurysm was treated by ul-
trasonically guided ethanol injection following its false
diagnosis as a cyst. On gray-scale US, a portal vein a-
neurysm appeared as an anechoic cystic lesion [6]. In
our study, we regarded the lesions as cysts on gray-s-
cale US. Furthermore, with gray-scale US, it is not al-
ways easy to determine whether or not the intrahepatic
cystic lesion is in communication with neighboring
vessels. Therefore, it is extremely important to closely
evaluate cystic lesions adjacent to vessels, especially at
the bifurcation or confluence area, when they show
weak or no posterior acoustic enhancement. It is well
known that posterior acoustic enhancement in the ves-
sel is much weaker than that in the cyst, because the at-

tenuation coefficient is much greater in blood than in
water. 

With detailed color Doppler examination, the pres-
ence or absence of blood flow within the cystic lesion
can be clearly distinguished and an accurate diagnosis
of the vascular anomaly can be made [7]. There are
some pitfalls, however, of color Doppler examination
in the evaluation of portal vein aneurysm. Ishida et al.
[8] reported that color Doppler examination failed to
detect an aneurysm in one case with a markedly calci-
fied aneurismal wall because of sound attenuation at
the calcified wall. In our study, there was no color flow
in the portal vein aneurysm, despite the color flow in
the right portal vein on initial color Doppler examina-
tion. The Doppler scale should be carefully adjusted
because color flow in the portal vein aneurysm is much
weaker than that in the normal portal vein. 

In conclusion, when gray-scale US shows an intra-
hepatic cystic lesion with weak or no posterior acoustic
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Fig. 2. A. A 49-year-old man who had no significant medical his-
tory. Gray-scale US shows an intrahepatic anechoic round lesion
with weak posterior acoustic enhancement. B. On contrast-en-
hanced, dynamic CT, the lesion shows the same enhancement
as the adjacent vessel, similar to hemangioma. C. Repeated
Doppler US with increased color gain shows color flow in the ane-
choic lesion.



enhancement in close proximity to the portal vein, es-
pecially at the bifurcation area, a detailed color Doppler
US should be subsequently performed to evaluate its
vascular nature more carefully. 
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=초록=

회색조초음파검사에서 낭종으로 오인될수 있는
간내문맥류진단을위한 색조도플러 유용성 : 증례 보고

영동세브란스병원 영상의학과

*신촌세브란스병원 영상의학과

윤병종·박미숙*·유정식·김기황

회색조초음파검사에서 일견 간낭종으로 오인될수있는 간내문맥류가 있을수 있으므로, 이런경우 간내문맥류의
가능성을 염두해두고 도플러검사를 병행해야하며, 특히 간낭종이 문맥(특히 문맥분지부)과 연접해있으며 후방
음영이 없거나 약할때 가능성이 높다.


