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Catheter-retaining Balloon-occluded Retrograde Transvenous

Obliteration for Gastric Varices

Hiroshi Kakutani, Jun Sanada, Daiju Nakayama and Fuminori Moriyasu

Department of Hepatology and Gastroenterology, Tokyo Medical University

Abstract

Purpose: We evaluated the effectiveness of catheter-retaining balloon-occluded retrograde
transvenous obliteration (BRTO).

Patients and Methods: Patients were divided into 2 groups based on concurrent contrast
imaging findings. The primary endpoint was effectiveness, the secondary endpoint was
complications, and the tertiary endpoint was recurrence of esophageal varices in all cases.

Results: The mean volume of EO administered was 1643%£4.37 overall and was
significantly lower in group 1 (40.61+£14.95 mL; 15 patients, 32.6%) than in group 2 {31 patients,
674%). The number of injections was 1.60=0.63 in group 1 and 2.97+060 in group 2, and the
volume of EO used in 1 day did not differ significantly between group 1 (12.28%6.48 mL) and
group 2 (1354+3.12 mL). The disappearance rate of varices was significantly greater in group 1
(100%) than in group 2 (90.3%). Fever developed in 33.3% of patients in group 1 and 87.1% of
patients in group 2. The rates of recurrence of esophageal varices 2, 4, and 9 years after the
procedure were 34%, 48%, and 57%. respectively.

Conclusion: These results show that catheter-retaining BRTO is a simple and highly
effective procedure for difficult cases with minor complications. Furthermore, catheter-
retaining BRTO does not require a large daily dose of EO and is, therefore, an effective
treatment for solitary gastric varices.

(J Nippon Med Sch 2014; 81: 298-304)

Key words: balloon-occluded retrograde transvenous obliteration, catheter-retaining balloon-
occluded retrograde transvenous obliteration, gastric varices, ethanolamine oleate

Introduction

In 1984, Olson et al! successfully treated gastric
varices by embolizing the gastrorenal shunt with
ethanol. However, this technique did not become
widespread presumably because of ethanol-related

damage to blood vessels and its limited effect on

gastric varices. Later, in 1996, Kanagawa et al’
performed a similar technique using 5%
ethanolamine oleate (EO). Although 5% EO as a
sclerosing agent for esophageal varices was shown
to be safe and effective, it did not gain wide
acceptance, perhaps because it did not remain in
gastric varices. In the same year, Chikamori et al’
reported an approach through the internal jugular

Correspondence to Hiroshi Kakutani, Department of Gastroenterology and Hepatology, Hachioji Medical Center,
Tokyo Medical University, Tatemachi 1163, Hachioji City, Tokyo 193-0944, Japan
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Fig. 1 First day of BRTO. EO (20 mL) was injected
and only a part of the shunt vessel opacifies
because of the large vessel size.

vein, while our group' reported the use of an
indwelling catheter. Both methods proved to be
effective and spread rapidly across Japan.

Here we investigated the safety and effectiveness
of catheter-retaining balloon-occluded retrograde
transvenous obliteration (BRTQ) for many additional

cases.

Patients and Methods

Catheter-retaining BRTO

A balloon catheter (TMC-KAKUTANIL 7-Fr;
Clinical Supply. Inc., Tokyo, Japan) was inserted into
a gastrorenal shunt via the right internal jugular
vein and placed as close as possible to gastric
varices. Shunt venography was performed after the
blood flow was blocked with the balloon, and 20 mL
or less of the sclerosant, 5% EO, was administered
(Fig. 1). The 5% EO was prepared by combining
equal volumes of 10% EO and the contrast agent. In
the present study. we set the maximum daily dose
of EO at 20 mL which is the maximum dose allowed
by Japanese Ministry of Health, Labour and Welfare.

The EO was injected, and the catheter was
retained until the following day. If imaging
performed on the following day failed to show
complete embolization of all gastric varices,
additional EO was injected until complete

embolization was achieved (Fig. 2). When complete

J Nippon Med Sch 2014:; &1 (5)

Fig. 2 Second day of BRTO. All of the gastric
varices and feeding vein (left gastric vein)
are contrasted. Here, catheter-retaining
BRTO is complete.

embolization was confirmed, the balloon was

removed. No haptoglobin was used.

Patients

The patients had solitary gastric varices and met
the following criteria:

1) F2 or F3 gastric varices with a moderate to
severe red color sign, according to the general rules
for recording endoscopic findings of esophagogastric
varices’.

2) F2 wvarices were moderately enlarged and
beady, and F3 varices were markedly enlarged,
nodular or tumor-shaped varices. The red color sign
indicates that changes of a reddish color were seen
immediately beneath the submucosa.

3) No previous treatment for gastric varices

4) No portal thrombosis or arterioportal shunt on
arterioportography or contrast-enhanced computed
tomography

5) Mild or no esophageal varices

Exclusion criteria were as follows: 1) total bilirubin
23 mg/dL, 2) Child-Pugh score 212, 3
encephalopathy, 4) intractable ascites; 5) previous
laparotomy, and 6) coexisting ectopic varices.

The subjects were 31 men and 15 women with a
mean age of 59 years. The Child-Pugh score was A
in 22 patients, B in 13 patients, and C in 11 patients.
Fifteen patients had both hepatic cirrhosis and
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Fig. 3 Endoscopic findings before BRTO show
large gastric varices.

hepatocellular carcinoma, and 31 patients had
hepatic cirrhosis alone. The BRTO procedures were
emergent in 1 case, elective in 11 cases, and

prophylactic in 34 cases.

Methods

Forty-six patients were enrolled and divided into 2
groups. Group 1 consisted of patients in whom 20
mL or less of 5% EO was given to visualize gastric
varices and the feeder vein, such as the left gastric
vein and posterior gastric vein. Group 2 consisted of
patients in whom all of the gastric varices could not
be visualized after administration of 20mL of
contrast agent because of a large gastrorenal shunt
or another systemic shunt.

Group 1 was considered an easy-to-treat group,
and group 2 was considered a difficult-to-treat group.
In this study, we examined whether catheter-
retaining BRTO is a useful and safe treatment for
gastric varices, including difficult-to-treat cases.

The primary endpoint was effectiveness, the
secondary endpoint was complications, and the
tertiary endpoint was recurrence of esophageal
varices in all cases.

Gastric varices were evaluated with endoscopy
monthly after BRTO (Fig. 3, 4).

Esophageal varices was check by endoscopy
every 4 months.

The study protocol was approved by the

institutional ethics committee, and written informed

300

Fig. 4 Gastric varices have disappeared 2 months
after BRTO.

consent was obtained from each patient before the

procedure.

Results

Group 1 included 15 patients (32.6%), and group 2
included 31 patients (67.4%).

The mean total volume of EO used was 32.73%
1692 mL overall and was significantly greater in
group 2 (40.61+14.95 mL) than in group 1 (16.43+4.37
mL) (Fig. 5). The mean number of times EO was
injected was 2.52+0.89 overall and was significantly
greater in group 2 (2.97=0.60) than in group 1 (1.60+
0.63). The mean volume of EO injected in 1 day was
13.13+4.46 mL overall and did not differ significantly
between group 1 (1228+648 mL) and group 2
(13.54%3.12 mL).

The disappearance rate of gastric varices was
100% in group 1 and 90.32% in group 2 (Fig. 6).

Although fever developed in 33.3% of patients in
group 1 and 87.1% of patient in group 2, no serious
complications, such as pulmonary infarction and
renal failure, occurred, and gastric varices did not
recur. However, 1 patient had bleeding from
esophageal varices. The rates of recurrence of
esophageal varices 2, 4, and 9 years after the
procedure were 34%, 48%, and 57%, respectively
(Fig. 7).

J Nippon Med Sch 2014; 81 (5)
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Total amount of EO

mL

50 =

total Group 1

Group 2
* P<0.05

Fig. 5 The total volume of EO was significantly greater in group 2 than group 1
EQO: Ethanolamine oleate

cases

Group 2
* P<0.05

Group 1

Fig. 6 Disappearance rate of gastric varices
The disappearance rate of gastric varices was
significantly higher in group 1 than group 2.

Discussion

The frequency of gastric variceal bleeding is
generally less than that of esophageal wvariceal
bleeding; however, gastric variceal bleeding may be

fatal™. A number of surgical procedures have been

J Nippon Med Sch 2014; 81 (5)
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month

Fig. 7 The recurrence rate of esophageal varices

replaced by minimally invasive endoscopic therapy
and the use of the transjugular intrahepatic
portosystemic shunt for the treatment of gastric
varices. However, because of large vessel sizes and
high blood flow, the use of endoscopy to treat
gastric varices is difficult. Even though hemostasis
can be achieved with the use of cyanoacrylate,
complete obliteration of gastric varices in endoscopic
therapy remains challenging and is associated with

high rates of recurrence, recurrent bleeding, and in-
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hospital mortality'™™. Although Kind et al. have
reported a high hemostasis rate of 97.1% using
cyanoacrylate, they have also reported an early
recurrent bleeding rate of 155% and an in-hospital
mortality rate of 19.5%". In addition, Ramond et al
performed endoscopic therapy with cyanoacrylate in
27 patients: of these patients 10 had recurrent
bleeding and 8 died”. Moreover, the amount of
bleeding is large when cyanoacrylate is used in an
attempt to achieve hemostasis; even if hemostasis is
achieved, endoscopic therapy is associated with a
mortality rate of 25% to 55% due to liver failure®.

BRTO was performed in 1996 by Kanagawa et al
in Japan when no definitive treatment for gastric
varices was available’. This method was first
reported by Olson et al in 1984' but did not become
popular, presumably because of its limited efficacy
and the adverse effects of ethanol. Kanagawa et al
used, instead of ethanol, 5% EO, which had already
been wused successfully in the embolization of
esophageal wvarices. In 1996, Chikamori et al
reported an approach through the jugular vein’
which has the advantage of allowing a catheter to be
inserted deeply into a shunt. Similarly, they used
ethanol to obliterate the other blood-draining routes
of varices. In the same year, we reported catheter-
retaining BRTO, in which a catheter is left in place
until the following day to enable re-injection of the
agent, if necessary”.

The advantage of our technique is that the daily
dose of EO can be maintained in a safe range owing
to the fractionated nature of the treatment. In
addition, unforeseen events, such as damage to the
balloon, can be handled safely. Such techniques were
used mainly for prevention any complication in
Japan. Endoscopists and internal medicine
specialists, who had been experiencing difficulties in
treating gastric varices, became the leading forces
behind prophylactic treatment.

In 1997, Kim et al. revealed the natural history of
gastric varices, with 1-, 3-, and 5-year bleeding rates
of 16%, 36%, and 44%, respectively’. Risk factors
were observed to be large size and the red color
sign. With this report as the theoretical background,
the number of prophylactic treatments for large

gastric varices and varices with the red color sign

302

has increased markedly.

The overall disappearance rate of gastric varices
in the present study was 93.5%. This rate was
similar to those in other studies, which used 50%
glucose and microcoils™ and suggests the simplicity
and safety of catheter-retaining BRTO. Moreover, as
has been reported as a characteristic of BRTO®Y, no
recurrence of hemorrhage was seen when BRTO
was successful.

A serious challenge associated with BRTO is
finding a way to reduce the volume of the sclerosing
agent EO. When a large amount of EO is necessary
to embolize gastric varices, balloon damage can
immediately lead to serious complications or death.

Our method is safe because the maximum daily
volume of 20 mL cannot be exceeded. Even if all
gastric varices cannot be embolized in 1 day, the
remaining varices can be embolized on the following
day. Thus, our method is a fractionated embolization
method.

In the present study, patients in whom all gastric
varices could be visualized more than 20mL EO
accounted for approximately 30% of subjects (group
1), and the remaining 70% of patients required less
than 20 mL EO (group 2). Patients in group 2 were
considered difficult to treat because of a large
gastrorenal shunt or another systemic shunt.

The total volume of the sclerosing agent was
32731692 mL overall and was greater in group 2
(4061%14.95 mL) than in group 1 (1643%=4.37 mL),
however, the volume of EO per day was
approximately 13mL in both groups and did not
differ significantly between the groups. This volume
also shows that we completed the treatment with
half the amount of sclerosant used by Kanagawa et
al? (mean volume, 27.7 mL). The amounts of EO used
in other studies were 30+2.1mL" 276=128 mL",
1875 mL”®, 257+191 mL" and 185x55mL* and
demonstrate the safety of catheter-retaining BRTO.

Although we did not use haptoglobin in this study,
the frequency of hematuria was approximately 60%,
which is not significantly different from the
frequencies in studies in which haptoglobin used***,
However, indwelling catheterization was associated
with a higher incidence of fever, and further study is

needed to determine whether the development of

J Nippon Med Sch 2014; 81 (5)

237 —
Presented by Medical*Online



Catheter-retaining BRTO

fever can be attributed to indwelling catheterization.

This study had several limitations. We failed to
compare the present technique with other new
methods. The catheter is retained in our BRTO
procedure, and the shunt vessel is not completely
embolized the following day; however, the volume of
sclerosing agent can be reduced more effectively if
the agent is injected as close as possible to the
gastric varice. Recently, many attempts have been
made to reduce the volume of sclerosing agent used,
by, for example, the use of microcatheters®®, 50%
glucose, embolization coils®, and foam BRTO*
Further studies are needed to compare the present
technique with these other new methods in the
future.

It is also necessary to be aware of the risk
associated with long-term retention of the balloon
catheter. Because thrombus has been reported to
occur after a balloon catheter is retained in a vein
for several days®, more detailed studies are needed.

Exacerbation of esophageal wvarices can be
considered a long-term complication of BRTO. After
a long observation period. esophageal wvarices
worsened in approximately half the patients who
underwent BRTO. This high rate of worsening is
because BRTO is performed to embolize shunt
vessels and inevitably leads to the development of
other collateral circulation. We plan to investigate if

shunt vessels should be left intact, if possible.
Conclusion

It was possible to perform catheter-retaining
BRTO with low daily doses of EO. With this method,
we successfully treated difficult cases with large
vascular volumes and multiple blood drainage
pathways without causing serious complications.
Indwelling catheters are retained in place to deliver
a prefractioned sclerosing agent, and thus catheter-
retaining BRTO

successful method worth exploring.

is a simple, safe, and highly
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Focal nodular hyperplasia-like lesion of the liver with
focal adenoma features associated with idiopathic

portal hypertension
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Great progress has been made in the diagnosis of focal
nodular hyperplasia (FNH) and hepatocellular adenoma (HCA)
in the last few years due to the use of molecular criteria. This
has allowed us to identify a new type of hepatic nodule. In this
case report, we present a male patient with a hepatic nodule
associated with idiopathic portal hypertension (IPH) patho-
logically exhibiting not only the morphological features of
FNH, such as ductular reactions, dilated sinusoids, major vas-
cular abnormalities and an immunohistochemical “map-like”
pattern of glutamine synthetase (GS), but also the immuno-

histological features of focal HCA, such as strong expression
of serum amyloid A and C-reactive protein and weak expres-
sion of GS. As the final diagnosis, the nodule was identified as
an FNH-like lesion with focal inflammatory hepatocellular
adenoma.

Key words: anomalous portal tract syndrome, focal nodular
hyperplasia-like lesion, idiopathic portal hypertension,
inflammatory hepatocellular adenoma

INTRODUCTION

OCAL NODULAR HYPERPLASIA (FNH) is the

second most common benign hepatic nodular
lesion and is believed to be the result of a hyperplastic
response of hepatocytes to the presence of a pre-existing
vascular malformation.! Hepatocellular adenoma
(HCA) is another benign nodular lesion of the liver that
occurs particularly in young and middle-aged women.?
These two types of lesions typically appear as
hypervascular masses in enhanced dynamic images, and
their radiologic differential diagnosis can sometimes be
difficult.
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The Bordeaux group has recently established a new
molecular and pathological classification system for
HCA. This system classifies HCA into four different sub-
groups according to its genotypic and phenotypic char-
acteristics and clinical features:*—* hepatocyte nuclear
factor-1o-inactivated HCA, B-catenin-activated HCA
(b-HCA), inflammatory HCA (I-HCA) and unclassified
HCA. Thus, the widespread use of immunohistochemi-
cal staining has allowed us to better classify patients.

Due to recent progress in diagnostic methods, we
have identified a new type of hepatic nodule. In this case
report, we present a patient with a nodule that was
thought to be an FNH-like lesion based on conventional
histological diagnosis but which was found to be a focus
of I-HCA within a nodule based on the new molecular
and pathological classification of HCA.

CASE REPORT

39-YEAR-OLD MAN was found to have thrombo-
cytopenia during a medical checkup and was
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referred to our hospital for further evaluation in 2006.
He was diagnosed as having idiopathic portal hyperten-
sion (IPH) based on the presence of signs of portal
hypertension (i.e. splenomegaly and esophageal
varices) and the findings of hepatic venography
and liver biopsy. After diagnosis, the patient was
scheduled for regular follow-up examinations. In July
2009, contrast-enhanced computed tomography (CT)
revealed a nodular lesion measuring 15 mm in
diameter in liver S8. At this time, the mass was thought
to be a benign lesion such as a hyperplastic nodule,
and the patient was managed conservatively with
regular imaging examinations. The nodular lesion was
observed to gradually increase in size, and in March
2012, gadolinium-ethoxybenzyl-diethylenetriamine
pentaacetic acid-enhanced magnetic resonance imaging
(EOB-MRI) showed the lesion to be 30 mm in diameter.
He was therefore admitted to our hospital for detailed
workup and treatment.

Physical examination showed a height of 170 cm,
bodyweight of 65.0 kg and body temperature of 36.0°C.
The liver was not palpable below the costal margin,
and the spleen was palpable five fingerbreadths below
the costal margin. Laboratory testing showed mildly
elevated transaminase and ductal enzyme levels (aspar-
tate aminotransferase, 42 IU/L; alanine transaminase,
42 1U/L; and y-glutamyltransferase, 124 IU/L) and a
decreased platelet count (6.1 x 10*/uL). Serum tests for
infection with hepatitis B and C were negative. Test
results for tumor markers, prothrombin induced by the
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absence of vitamin K or antagonist-2, o-fetoprotein,
carcinoembryonic antigen and carbohydrate antigen
19-9 were all negative. The patient had no history of
alcohol abuse.

Ultrasound (US) examination (Aplio 500; Toshiba,
Tokyo, Japan) showed a hepatic nodule containing a
mixture of hyper- and hypoechoic areas with unclear
borders. We then decided to perform contrast-enhanced
US with a perflubutane microbubble contrast agent
(Sonazoid; Daiichi-Sankyo, Tokyo, Japan) for further
evaluation of the nodule. In the arterial phase, the
central part of the lesion was initially enhanced, and
subsequent portal venous enhancement was maintained
such that enhancement of the entire lesion exceeded
that of adjacent normal liver (Fig. 1a~d). In the Kupffer
phase (starting ~10 min after the injection of contrast
agent), the lesion, except for the central portion,
appeared to remain homogeneously enhanced in
Advanced Dynamic Flow (ADF; Toshiba) imaging mode
(Fig. 1e). It was considered that the unenhanced area
may have been due to central scarring.

Magnetic resonance imaging examination (Avanto;
Siemens, Munich, Germany) showed the nodule to be
hypointense in T;-weighted images and hyperintense in
T,-weighted images relative to the surrounding normal
liver (Fig.2a,b). In the hepatobiliary (HB) phase of
EOB-MRI, the central part of the nodule was
hypointense and showed peritumoral high intensity,
corresponding to the central scar or scar-like portion.
The intensity of adjacent liver parenchyma decreased

Figure 1 (a) B-mode ultrasound shows
the hepatic nodule as a mixture of
hyper- and hypoechoic areas with
unclear borders (arrows). Contrast-
enhanced ultrasound with a perflu-
butane microbubble contrast agent
shows that the central part of the nodule
is initially enhanced in the arterial
phase (b,c) and that subsequent portal
venous enhancement is maintained
such that enhancement of the entire
lesion exceeds that of adjacent normal
liver (d) (arrows, lesion borders; arrow-
head, central part of the lesion). (e) In
the Kupffer phase, the nodule, except
for the central portion, remains homo-
geneously enhanced in Advanced
Dynamic Flow imaging mode (arrows,
lesion borders, arrowhead: central part
of the lesion).
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Figure 2 Magnetic resonance imaging (MRI) shows the nodule to be hypointense in a T;-weighted image (a) and hyperintense in
a T,-weighted image (b) relative to the surrounding normal liver. (c) In the hepatobiliary phase of the gadolinium-ethoxybenzyl-
diethylenetriamine pentaacetic acid-enhanced MRI, the central part of the lesion is hypointense and shows peritumoral high
intensity, indicating the presence of an internal scar or scar-like portion. (d) Pre-contrast computed tomography (CT) image: the
nodule appears slightly hypodense (arrows). (e) On CT during arterial portography, the nodule shows moderate enhancement
relative to the surrounding normal liver (arrows). (f,g) CT during hepatic arteriography demonstrates low hepatic arterial blood
flow in the lesion (arrows); however, staining by the arteries running into the center of the nodule is observed.

segmentally, with tramline-like periportal high intensity
observed around the portal branches (Fig. 2¢).
Computed tomography during arterial portography
(CTAP) examination (Advantx ACT; GE Medical
Systems, Waukesha, WI, USA) showed the nodule to
be moderately enhanced relative to the surrounding
normal liver (Fig.2e). The density of adjacent liver
parenchyma was decreased segmentally, which might
have corresponded to the hypointense area observed
in the HB phase of EOB-MRI. CT during hepatic

arteriography demonstrated low hepatic arterial blood
flow in the nodule; however, staining by the arteries
running into the center of the nodule was observed.
The density of adjacent liver parenchyma was increased
segmentally, which might have corresponded to the
hypodense area observed in CTAP (Fig. 2f,g).
Radiologically, FNH, HCA, nodular regenerative
hyperplasia (NRH) and well-differentiated hepatocellu-
lar carcinoma (HCC) were considered in the differen-
tial diagnosis. Because the possibility of malignancy
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could not be ruled out, the nodule was surgically
resected.

A panoramic view of the histological specimen
showed a nodular lesion (1.6 cm x 1.3 cm) without a
fibrous capsule (Fig. 3a, blue arrows). In the central area
of the nodule, a poorly defined central scar-like structure
consisting of small portal tracts was present (white
arrows). Within the nodule, a smaller nodule
(0.5 cm x 0.3 cm) with a thin fibrous capsule was
observed (black arrows), forming a “nodule in nodule”
pattern. This nodular lesion consisted of three charac-
teristic areas: (i) the central area of the larger nodule
(nearly typical FNH with a scar-like area); (ii) the
peripheral area of the larger nodule (non-typical FNH
area); and (iii) the smaller nodule.

The histological and immunohistochemical findings
of these three areas are summarized in Table 1. Most
of the parenchymal cells in these areas consisted of
monotonous small hepatocytes with minimal atypia
(Fig. 3b-e). Ductular reactions (Fig. 3b), dilated sinu-
soids (Fig. 3¢) and anomalous portal tracts were seen in
these three areas, as in FNH (Fig. 3b—e, Table 1). The
portal tracts showed various sizes of arteries, portal veins
and bile ducts (Fig. 3b-e). In some of the portal tracts,
the portal veins were dominant (Fig. 3b,c). In other
portal tracts, the arteries were dominant (Fig. 3d.e).
Such multiple small anomalous portal tracts in the
larger nodule formed a poorly defined central scar-like
structure (Fig. 3a). The background liver also showed
abnormal portal tracts. The portal veins were stenotic
and far thinner than the arteries in some portal tracts
(Fig. 3f). In a low-magnification image (Fig. 3g), the
portal tracts and central veins were seen to be irregularly
distributed. These histological features are compatible
with IPH.

Immunohistochemically, the three areas showed
positivity for liver fatty acid-binding protein (Table 1).
B-Catenin was not positively stained in the nuclei
of the hepatocytes in the three areas. However,
immunostaining for glutamine synthetase (GS) showed
various patterns depending on the area (Fig. 3h). A
broad, anastomosing “map-like” pattern, which has
been reported to be characteristic of FNH, was observed
within the central area of the larger nodule (Fig. 3h,
brown arrows), while the peripheral area of the larger
nodule (blue arrows) and the smaller nodule (black
arrows) showed a “weak perivenular” pattern. The back-
ground liver showed a normal perivenular pattern
(Fig. 3h). Expression of inflammation-associated pro-
teins such as serum amyloid A (SAA) and C-reactive
protein was negative in the central area of the larger
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nodule but strongly positive in the smaller nodule. The

peripheral area of the larger nodule was focally positive

(Fig. 31j).

Based on these findings, the three areas of this lesion
were classified as follows:

1 The central area of the larger nodule: nearly typical
FNH area due to the vague central scar-like area, map-
like GS pattern, absence of immunohistochemical
evidence of HCA, and histological features (abnormal
thick arteries and ductular reaction).

2 The peripheral area of the larger nodule: non-typical
ENH area due to the absence of immunohistochemi-
cal evidence of HCA (except for a focal SAA positive
area) and histological features (abnormal thick arter-
ies and ductular reaction).

3 The smaller nodule: I-HCA area due to the immuno-
histochemical positivity for SAA and CRP and
histological features (sinusoidal dilatation, ductular
reaction and inflammatory reaction).

The areas classified as (1) and (2) were judged to be
an FNH-like lesion because the central scar-like area in
area (1) was not the typical large stellate central scar of
FNH. Thus, the final diagnosis was an FNH-like lesion
with focal I-HCA.

DISCUSSION

N THE CASE presented here, an FNH-like lesion with

focal I-HCA was clearly demonstrated. It is important
to consider the following two items in this case: (i) the
characteristics of the larger nodule; and (ii) the devel-
opment of the SAA positive small nodule.

The larger nodule was identified as an FNH-like lesion
because it exhibited features both typical and atypical of
ENH. This larger nodule was a benign hyperplastic
lesion with anomalous portal tracts and showed a map-
like pattern in GS immunostaining. These features were
compatible with FNH. However, it lacked a typical large
central scar. In addition, it was perfused by the portal
veins. In these respects, the lesion in this case differed
from typical FNH. Such a nodule perfused by the portal
vein has been called a large regenerative nodule (LRN)®
because non-typical hepatocellular nodules are collec-
tively called LRN in the Terminology of Nodular Hepa-
tocellular Lesions of the International Working Party.” If
a more suitable name is necessary, this lesion could be
called an FNH-like lesion of the portal vein type. A
typical FNH lesion of the artery type and an FNH-like
lesion of the portal vein type may be recognized as
similar lesions because the cause of both lesions can be
attributed to abnormal hyperperfusion.
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Figure 3 Panoramic view of the histological specimen (Masson-trichrome stain, bar=5mm). A nodule measuring
1.6 cm x 1.3 cm without a fibrous capsule is seen (blue arrows). The white arrows indicate the central scar-like area where small
portal tracts are present. The black arrow indicates a smaller nodule measuring 0.5 cm x 0.3 cm with a thin fibrous capsule forming
a “nodule in nodule” pattern. This smaller nodule corresponds to the area in which serum amyloid A (SAA) is strongly expressed,
and the larger nodule corresponds to the SAA negative area (h,i). (b,c) Histological features of the larger nodule (b) and the smaller
nodule (c) (hematoxylin-eosin, bar =200 um in [b], 100 pm in [c]). The hepatocytes in both nodules show minimal atypia.
Ductular reaction (DR) is apparent in (b) and sinusoids are dilated in (c). The portal tracts in both nodules do not show a clear
portal tract architecture. The artery and the bile duct are not visible in (b). No bile ducts are seen in (c). Although the architectures
are abnormal, the portal veins (P) are clearly seen in (b) and (c). (d,e) Portal tract of the larger nodule (d) and the smaller nodule
(e) (Masson-trichrome stain, bar = 100 um). In both portal tracts, the portal veins are not seen although the arteries (A) are clearly
seen. The bile duct (B) is seen in (d), but is not seen in (e). (f) An abnormal portal tract of the background liver (Masson-trichrome
stain, bar = 100 um). The arteries are far thicker than the P and the B. The portal vein is very stenotic. (g) Low-magnification image
of the background liver (Masson-trichrome stain, bar =200 um). The central veins (Cv) and the portal tracts (Pt) are arranged
irregularly. (h) Panoramic view of glutamine synthetase (GS) immunostaining (bar = 5 mm). The blue, brown and black arrows
indicate the larger nodule, the central area of the larger nodule, and the smaller nodule, respectively. The area between the blue and
brown arrows is the peripheral area of the larger nodule. The central area shows a broad, anastomosing “map-like” pattern, while
the peripheral area and the smaller nodule show reduced perivenular expression of GS. The background liver shows a normal
perivenular pattern. (i) Panoramic view of SAA immunostaining (bar =5 mm). Strong SAA staining is observed in the smaller
nodule (black arrows). The central area of the larger nodule shows no SAA expression. The peripheral area is focally positive for SAA
(blue arrows). (j) High-magnification image of the SAA positive area of the smaller nodule (bar =50 pum). The inset shows a
high-magnification image of the SAA negative area of the larger nodule.

© 2013 The Japan Society of Hepatology
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CRP, C-reactive protein; FNH, focal nodular hyperplasia; GS, glutamine synthetase; HCA, hepatocellular adenoma; L-FABP, liver fatty acid-binding protein; SAA, serum

amyloid A.
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Why, then, does such abnormal circulation occur?
Kondo et al. reported that mild abnormalities of the
portal veins were detected in most cases of FNH,
although these abnormalities were less pronounced
than the arterial abnormalities.® It is therefore possible
that in some cases the anomalous portal venous changes
are more severe than the arterial changes and the
nodules are perfused by portal blood, as in the present
case. In fact, the lesion included both portal vein-
dominant portal tracts and artery-dominant portal tracts
(Fig. 3b,d). NRH is another example of such a portal
vein-dominant nodule. However, it may not be appro-
priate to call the lesion in the present case an NRH-like
lesion, because NRH nodules are usually much smaller
than the lesion reported here.

The IPH in the present case may also have been asso-
ciated with anomalous vascular changes in the liver. A
new syndrome known as “anomalous portal tract syn-
drome” has recently been proposed by Kondo et al.’ In
this syndrome, both the portal veins and arteries in the
portal tracts are abnormal. Such anomalous vasculature
may lead to the formation of hyperplastic nodules if the
degree of local hyperperfusion is sufficiently severe.

Next, the development of the SAA positive small
nodule should be discussed. The larger nodule clearly
included the SAA positive smaller nodule, which was
identified as [-HCA. Sasaki et al. have reported SAA posi-
tive hepatocellular neoplasms in patients with alcoholic
cirrhosis.!” They also observed that small SAA positive
hepatocellular neoplasms were included in FNH-like
lesions, which is similar to the lesion in our case.
However, our case differs from their cases in the follow-
ingregards. First, in our case, the focus of the SAA positive
portion was larger and more conspicuous than in their
cases. Differences in the immunohistochemical GS
pattern, namely map-like in the FNH-like area and weak
in the I-HCA area, were clearly demonstrated. Moreover,
the peripheral area of the larger nodule in our case
showed intermediate features in terms of SAA and GS$
patterns. This area showed focal positivity for SAA and a
weak perivenular GS pattern. Finally, the background
liver in our case was not alcoholic cirrhosis but IPH.

At any rate, the introduction of immunostaining with
HCA-related antibodies may make it easier to detect
regions of mutation in hyperplastic nodules. Conse-
quently, the combined form, as in our case, may be
observed more frequently in the near future.

Clinically, a number of issues remain to be addressed.
First, can imaging, even with biopsy samples, identify
this type of hepatic nodule (FNH with focal I-HCA) and
differentiate it from other types of hepatic nodules such

- 245 -



Hepatology Research 2014; 44: E309-E315

as FNH, HCA, NRH and HCC? The present case showed
that immunostaining of the resected specimen, as well
as molecular data, can lead to the correct diagnosis,
whereas image findings may not be sufficiently specific.
Second, although we observed a central scar-like portion
in images, we were unable to detect it by histopatho-
logical examination. However, histopathologically,
there were small anomalous portal tracts located in the
central area of the nodule (Fig. 3a), which may have
corresponded to the central scar seen in images.

Finally, the present case raises the important issue of
whether FNH can remain FNH forever. Handra-Luca
et al."' reported a nodule that consisted of two different
parts (one part FNH and the other part HCA), suggest-
ing that a mixed hyperplastic and adenomatous form of
FNH does in fact exist. In addition, two cases of malig-
nant transformation were observed in more than 800
patients with FNH on file at the Armed Forces Institute
of Pathology.’? Thus, there is a possibility that some
types of FNH may undergo transformation into other
types of nodules (e.g. HCA or malignancy) over the
course of many years. However, because follow-up data
are limited with regard to the types of nodules, the
natural history and frequency of this type of nodule
remains to be clarified. We must therefore address these
important issues in future research.

In summary, the present case is considered to repre-
sent a new type of hepatic nodule which we call an
FNH-like lesion with focal I-HCA. However, because the
number of such nodules that have been examined is so
small, it will be necessary to evaluate larger numbers of
patients and to conduct more detailed analyses in order
to clarify the characteristics of these nodules.
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A 67-year-old patient with hepatitis C-related liver cir-
rhosis was found to have a 3 cm focal liver lesion in seg-
ment 4 during a routine US examination. Gd-EOB-DTPA-
enhanced MR imaging was performed for suspected
hepatocellular carcinoma (HCC). The diagnosis was con-
firmed by the findings of arterial hypervascularity (Fig. 1a)
and hypointensity in the hepatobiliary phase (Fig. 1b).
After discussing treatment options, it was decided to per-
form irreversible electroporation (IRE) ablation of the
lesion.

The IRE ablation zone showed internal enhancement
within the ablation zone itself, except for a tumoral area
that remained hypovascular in both arterial-phase CT
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(Fig. 1c) and vascular-phase CEUS (Fig. le) at 1 day after
treatment. The corresponding B-mode image is shown in
Fig. 1d. On the other hand, Kupffer-phase CEUS showed a
clear contrast defect and a sufficient ablation zone at 1 day
after treatment, indicating cell death of hepatocytes, cancer
cells, and Kupffer cells in this area (Fig. 1f). The dotted
lines in Fig. 1d, e show the ablated area determined by
Kupffer-phase CEUS.

Several investigators have reported that IRE is a unique
nonthermal ablation method that preserves tissue struc-
tures, including bile ducts, blood vessels, and connective
tissues [1], suggesting that it may be a more effective
method for treating tumor cells near large vessels. How-
ever, it can be difficult to accurately assess the treatment
area because, unlike heat-based radiofrequency ablation,
blood flow in the ablated area is preserved [2]. These
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Fig. 1 a Arterial phase of Gd-EOB-DTPA-enhanced MRI before IRE
treatment. Arrowheads show the HCC nodule. b Hepatobiliary phase
of Gd-EOB-DTPA-enhanced MRI before IRE treatment. Arrowheads
show the HCC nodule. ¢ Arterial-phase CT at 1 day after treatment.
d B-mode US at 1 day after treatment. The area indicated by the
dotted line corresponds to the area of the contrast defect seen in

images suggest the usefulness of Kupffer-phase CEUS for
postprocedure assessment of the IRE ablation zone.
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followed were in accordance with the ethical standards of the
responsible committee on human experimentation (institutional and
national) and with the Helsinki Declaration of 1975, as revised in
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Kupffer-phase CEUS (shown in Fig. 1f). e Vascular-phase contrast-
enhanced US (CEUS) with Sonazoid (25 s after bolus injection) at
1 day after treatment. The area indicated by the dotted line is
described above. f Kupffer-phase CEUS with Sonazoid (30 min after
bolus injection) at 1 day after treatment shows a clear contrast defect
with a sufficient ablation margin (dotted line)
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