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Case Report

A Case of Budd-Chiari Syndrome in Which Liver Stiffness Was
Evaluated over Time before and after Percutaneous
Transluminal Angioplasty
Kazue Shiozawa＊ Shuhei Yamamoto Takashi Matsui
Takayoshi Baba Yoshinori Saigusa Manabu Watanabe
and Iruru Maetani
Division of Gastroenterology and Hepatology (Ohashi), Department of Internal Medicine, School of Medicine,
Faculty of Medicine, Toho University, Tokyo, Japan

ABSTRACT: A 60-year-old female was diagnosed with secondary Budd-Chiari syndrome (BCS) after
right lobectomy for hepatic hemangioma with stenosis of the inferior vena cava and membranous obstruction of the hepatic vein. Percutaneous transluminal angioplasty (PTA) was performed as treatment. Before
PTA, upper gastrointestinal endoscopy showed F2RC () varices in the descending part of the duodenum,
and dynamic computed tomography showed hepatomegaly with irregular enhanced hepatic parenchyma in
the arterial phase and intrahepatic and extrahepatic venous shunts in the left lateral segment in the equilibrium phase. After PTA, hepatomegaly was improved and the extrahepatic shunt in the left lateral segment
was eliminated. Shear wave elastography (SWE) decreased from 2.45 to 1.67 m/s, and the volume of the liver
decreased from 1,900 to 1,433 cc, from before PTA to one month after PTA, respectively. This indicates that
SWE may be useful for therapeutic evaluation in BCS.
Toho J Med 6 (1): 48―53, 2020
KEYWORDS: Budd-Chiari syndrome, percutaneous transluminal angioplasty, shear wave elastography, liver stiffness, portal hypertension

Introduction

tive for treatment of the syndrome.２，３） We experienced a
case of BCS in which we were able to evaluate liver stiff-

Budd-Chiari syndrome (BCS) develops into portal hyper-

ness over time and before and after PTA using shear

tension due to obstruction or stenosis of the major hepatic

wave elastography (SWE). Since SWE may contribute to

vein or hepatic inferior vena cava (IVC). In many patients

therapeutic evaluation of BCS, we report the case together

with BCS, the syndrome becomes chronic with portal hy-

with a literature-based discussion.

pertension symptoms, such as splenomegaly, esophageal
and gastric varices, ascites, and hepatic encephalopathy,

Case

and finally develops into congestive cirrhosis.１） Percutane-

A 60-year-old female patient had been aware of an occa-

ous transluminal angioplasty (PTA) and surgery are effec-

sional giddy feeling, but had not received a close examina-
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Fig. 1 Upper gastrointestinal endoscopy at admission showed F2RC ( − ) varices in the descending
part of the duodenum.

（49）４９

Fig. 2 Dynamic CT at admission showed intrahepatic
and extrahepatic venous shunts in the left lateral segment
in the equilibrium phase (arrow).

1CwRC () and F2RC () varices in the esophagus and detion. She visited a nearby hospital for a major complaint of

scending part of the duodenum (Fig. 1), respectively. Dy-

tarry stools, and a blood test suggested marked anemia

namic computed tomography (CT) at admission showed

based on Hb 6.4 g/dL. She was referred to our hospital for

hepatomegaly with irregular enhanced hepatic paren-

an upper gastrointestinal endoscopy. Since varices were

chyma in the arterial phase. Since right lobectomy had

confirmed in the esophagus and descending part of the

been performed, the right lobe and right hepatic vein were

duodenum, even though no clear bleeding was observed,

not visualized. The hepatic vein was not visualized in the

the patient was admitted to our hospital for further exami-

portal phase but was visualized in the equilibrium phase,

nation and treatment. In her past history, she had received

and stenosis of the hepatic IVC and membranous obstruc-

right hepatic lobectomy and cholecystectomy due to he-

tion of the middle hepatic vein were suspected. In addition,

patic hemangioma at another hospital 28 years ago. She

intrahepatic and extrahepatic venous shunts in the left lat-

had no family history, no dietary preferences, and no

eral segment (Fig. 2), pancreaticoduodenal varicose vein,

smoking or alcohol habit.

dilated right renal vein, and vertebral vein were detected.

Physical findings on admission included blood pressure

Ultrasonography (US) was performed using an Aplio i

95/60 mmHg, pulse 86/min regular rhythm, temperature

800 (Canon Medical Systems, Tokyo, Japan) with a convex

36.5℃, being alert and conscious, palpebral conjunctival

probe (PVT-375BT, 3.75-MHz center frequency). Gray-

anemia, no yellowing of the bulbar conjunctiva, a soft and

scale US on admission showed rough hepatic parenchyma

flat abdominal region with a surgical wound, the liver edge

and suspicious narrowing of the transition region from the

palpated at two fingerbreadths in the epigastric region, no

hepatic vein to the IVC. Doppler US showed inflow from

tenderness, normal bowel peristalsis, and no edema in both

the middle hepatic vein to the left hepatic vein, hepa-

lower extremities. In initial blood tests at our hospital, al-

topetal flow of the left hepatic vein on the central side, and

bumin (Alb) was low (3.3 g/dL), aspartate aminotrans-

hepatofugal flow of the left hepatic vein (Fig. 3). CT angiog-

ferase, alanine aminotransferase, and lactate dehydroge-

raphy and magnetic resonance angiography at admission

nase were normal (21, 15, and 474 IU/L), alkaline phos-

indicated a narrowing of the hepatic IVC.

phatase and γ-glutamyltransferase were high (303 and 59

Based on these findings, BCS with hepatocirrhosis was

IU/L), hemoglobin (Hb) was low (6.0 g/dL), blood urea ni-

suspected. Venography for the IVC confirmed the narrow-

trogen and creatinine showed disaggregation (35/0.69 mg/

ing of the hepatic IVC (Fig. 4a). In percutaneous transhe-

dL), and prothrombin time was normal (86%). In addition,

patic venography for the middle hepatic vein, there was

type IV collagen and hyaluronic acid were high (278 and

slight flow of the contrast agent from this vein to the IVC

163 ng/mL), and hepatitis B and C viruses, antinuclear an-

and right atrium; however, most of the flow headed down

tibody, and antimitochondrial antibody were negative. Up-

to the left hepatic vein and then to an extrahepatic shunt

per gastrointestinal endoscopy at admission suggested LiF

(Fig. 4b). Based on these findings, secondary BCS after
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clear underlying disease and (ii) a secondary type with an
underlying disease. Diseases that may cause BCS include
(i) impaired myelopoiesis, polycythemia, antiphospholipid
antibody syndrome, and antithrombin III deficiency,
which are caused by a hypercoagulable state; (ii) hepatic
abscess and intra-abdominal infection, which are caused
by infection; and (iii) benign and malignant hepatic tumor
and trauma.３） Some details of our case were unclear, but
the patient was considered to have secondary BCS due to
previous blood vessel treatment after right lobectomy for
hepatic hemangioma.
Elastography is a method for measuring hepatic fibrosis.
Fig. 3 Doppler US showed inflow from the
middle hepatic vein to the left hepatic vein,
hepatopetal flow of the left hepatic vein on the
central side, and hepatofugal flow of the left hepatic vein.

Increased liver stiffness in patients with chronic hepatic
disease is thought to depend on the severity of hepatic fibrosis and inflammation, and to become severer mainly
due to progression of hepatic fibrosis.４，５） Strain elastography can be used to measure the distortion level under a
force, while SWE measures the velocity of the shear wave.

right lobectomy with narrowing of the hepatic IVC and

SWE allows quantitative measurement of the stiffness of

membranous obstruction of the hepatic vein (partially di-

individual hepatic segments, which enables the compari-

lated) was diagnosed, and PTA was performed (Fig. 4c).

son of patients and time-dependent changes.６） In this

Venography from the middle hepatic vein performed af-

study, we evaluated changes in liver stiffness using SWE

ter PTA showed elimination of inflow to the extrahepatic

before and after PTA performed for BCS. Liver stiffness is

shunt, which was present before PTA, and increased in-

determined based on viscosity (which reflects congestion

flow to the IVC (Fig. 4d). In dynamic CT performed one

and inflammation) and elasticity (which mainly reflects he-

month after PTA, hepatomegaly was improved, the extra-

patic fibrosis). Thus, liver stiffness is increased by both he-

hepatic shunt in the left lateral segment was eliminated

patic fibrosis and hepatic congestion.７）

(Fig. 5), and the duodenal varices were reduced. In blood

Patients with BCS develop hepatic congestion due to

tests one month after PTA, Alb was normalized (4.2 g/dL),

outflow tract obstruction of the hepatic vein, and many de-

Hb was increased (11.4 g/dL), and type IV collagen and

velop portal hypertension from chronic BCS. PTA and sur-

hyaluronic acid were decreased (262 and 26.8 ng/mL, re-

gery are used for the treatment of BCS, with the aim of im-

spectively).

proving outflow tract obstruction.１，２） Mukund et al.８） exam-

Doppler US performed six days after PTA suggested

ined changes of liver stiffness using elastography in 25 pa-

that hepatopetal flow of the left hepatic vein was im-

tients with BCS before and within 24 h after endovascular

proved to hepatofugal flow (Fig. 6). Furthermore, the mean

intervention; they found that liver stiffness significantly

blood velocity of the middle hepatic vein increased from

decreased within 24 h after treatment compared with that

8.0 cm/s before PTA to 17.6 cm/s after PTA. Liver stiff-

before treatment. Using SWE in 32 patients before and af-

ness using SWE was as high as 2.45 m/s before PTA, but

ter PTA, Wang et al.９）also found that liver stiffness signifi-

decreased to 2.04 and 1.67 m/s on the day after and one

cantly decreased after treatment and suggested that SWE

month after PTA, respectively. The volume of the liver de-

is useful for the short- and long-term follow-up observation

creased from 1,900 cc before PTA to 1,433 cc one month

of BCS.
In our patient, liver stiffness using SWE decreased from

after PTA (Fig. 7).
Informed consent was obtained from the patient to pub-

2.45 m/s before PTA to 1.67 m/s at one month after treatment, similar to data in previous reports. In addition, im-

lish this case report.

Discussion
BCS can be divided into (i) a spontaneous type without a

provement of hepatomegaly and a decrease in hepatic volume occurred, the duodenal varices were eliminated, and
portal hypertension was improved after PTA. Thus, PTA
Toho Journal of Medicine・March 2020
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Fig. 4
a: Venography for the inferior vena cava (IVC) showed narrowing of the hepatic IVC
(arrow).
b: Percutaneous transhepatic venography for the middle hepatic vein showed that most
of the flow headed down to the left hepatic vein and then to an extrahepatic shunt
(arrow).
c: Percutaneous transluminal angioplasty (PTA) was performed.
d: Venography from the middle hepatic vein after PTA showed elimination of inflow to
the extrahepatic shunt and increased inflow to the IVC.

improved outflow tract obstruction of the hepatic vein and
decreased hepatic congestion and portal blood pressure,
resulting in a decrease of liver stiffness in our case. The
improvement of hepatic congestion (i.e., portal hypertension) decreased the liver stiffness using SWE. These findings suggest that SWE may be useful for therapeutic
evaluation and follow-up observation in cases of BCS, including prediction of re-occlusion after PTA.

Conclusion
Fig. 5 Dynamic CT performed one month after PTA
showed elimination of the extrahepatic shunt in the left
lateral segment in the equilibrium phase (arrow).

We experienced a case of secondary BCS after right hepatic lobectomy. Our results suggest that liver stiffness using SWE is decreased by improvement of hepatic congestion. This indicates that SWE may be useful for therapeutic evaluation in BCS.
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Fig. 6 Doppler US performed six days after PTA showed that hepatopetal flow of the left hepatic vein was improved to hepatofugal flow.

Fig. 7 Clinical course of this case. Liver stiffness using shear wave elastography was 2.45 m/s before
PTA, but decreased to 2.04 and 1.67 m/s on the day after and one month after PTA, respectively. The
volume of the liver decreased from 1,900 cc before PTA to 1,433 cc one month after PTA.

Conflicts of interest: None declared.
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