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Abstract

During routine ultrasound examination, a hyperechoic mass was detected in the anterior segment of the liver in an 80-year-old
woman with hepatitis C virus-related cirrhosis. Computed tomography and magnetic resonance imaging findings suggested
a malignant tumor with abundant fibrous stroma, similar to cholangiolocellular carcinoma. However, subsequent partial
hepatectomy revealed a mass characterized by abundant fibrosis without tumor cells, dilated blood vessels, and marginal
ductular reaction. Accordingly, focal confluent fibrosis was diagnosed. Generally, the diagnosis of focal confluent fibrosis is
straightforward because of its well-established imaging characteristics. However, its differentiation from a malignant tumor
can occasionally be difficult because of variation in presentation depending on the amount of fibrous stroma and the degree
of inflammatory cell infiltration. In the present case, diagnosis was difficult because the lesion was more localized than usual,
presenting a mass-like shape, and there was obvious hyperintensity on T2-weighted imaging and ring-shaped hyperintensity
on diffusion-weighted imaging. Moreover, hepatic capsular retraction was indistinct, which can be one of the key findings of
focal confluent fibrosis. When a hepatic mass is associated with a fibrous lesion, focal confluent fibrosis should be considered
in the differential diagnosis, even though the lesion is associated with several atypical findings.

Keywords Confluent hepatic fibrosis - Cholangiolocellular carcinoma - Cholangiocellular carcinoma - Cirrhosis - Ductular
reaction

Introduction it sometimes mimics the findings of malignant tumors such

as intrahepatic cholangiocarcinoma including cholangiolo-

Focal confluent fibrosis is commonly encountered in patients
with end-stage cirrhosis, particularly in those with alco-
holic cirrhosis [1-3], although it has also been described
in patients with early-stage cirrhosis and cirrhosis with any
etiology. Imaging findings of focal confluent fibrosis have
been reported [1-4], and these established imaging charac-
teristics facilitate its diagnosis. However, this condition can
present with various findings and enhancement patterns, and
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cellular carcinoma, hepatocellular carcinoma, and metasta-
ses [1, 2, 4-7].

Here we report the case of surgically resected focal con-
fluent fibrosis that mimicked cholangiolocellular carcinoma
on preoperative computed tomography (CT) and magnetic
resonance (MR) imaging.

Case report

An 80-year-old woman was referred to our hospital for fur-
ther examination of a new hepatic mass detected during
routine ultrasound examination. The patient was previously
diagnosed with hepatitis C virus-related cirrhosis and diabe-
tes mellitus, but she had not undergone periodic surveillance
of the hepatic lesions for the last 6 years. She had no history
of alcohol abuse.

Laboratory analysis indicated that the patient was in
a hyperglycemic state [blood sugar, 224 mg/dL (normal
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range, 70-110 mg/dL); HbAlc, 11.6% (normal range,
4.6%—6.2%)]. Other biochemical test results were within
the normal range. However, alpha-fetoprotein levels were
slightly elevated [28.0 ng/dL (normal range, < 10 ng/dL)],
whereas other tumor marker levels were within the normal
range including those of prothrombin induced by vitamin
K absence-II [15 mAU/mL (normal level, <40 mAU/mL)],
carcinoembryonic antigen [4.3 ng/mL (normal range, <5 ng/
mL)], and carbohydrate antigen 19-9 [31.7 U/mL (normal
range, <37 U/mL)]. The indocyanine green plasma disap-
pearance rate was delayed [24% (normal level, < 15%)].

Ultrasound imaging of the liver showed an ill-defined
hyperechoic mass in the anterior segment (Fig. 1). Contrast-
enhanced CT imaging was performed using a CT system.
Following unenhanced CT, a contrast material with 600 mg
iodine per kilogram of body weight was injected with an
injection duration of 30 s. The arterial dominant phase was
determined using the bolus-tracking method and obtained
35 s after the injection. The portal dominant phase (65 s after
the injection) and equilibrium phase (150 s after the injec-
tion) were obtained. On noncontrast CT, the liver showed a
nodular contour compatible with cirrhotic morphology. An
ill-defined, low-density mass (27 mm at its largest diameter)
was visible in the anterior segment (Fig. 2a); this was absent
in a prior CT examination performed 6 years ago. Dynamic
contrast-enhanced CT images showed that the mass had an
irregular margin and that it was hypovascular, with gradual
enhancement from the periphery (Fig. 2b—d). Dimpling of
hepatic surface was also observed (Fig. 2e), and intratumoral
vessels were observed within the mass (Fig. 2f, g). The ante-
rior segment had decreased in volume compared with that
observed in a prior CT examination performed 6 years ago
(Fig. 3a, b).

Fig. 1 Ultrasound image. Ultrasonography revealed an ill-defined
hyperechoic lesion in the anterior segment of the liver (arrowhead).
GB gall bladder
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MR images were obtained using a 1.5 T MR system. On
MR imaging, no focal fat deposits were observed within
the mass on in-phase [repetition time (TR)/echo time (TE)/
flip angle (FA)=6.7/4.8 ms/10°] and opposed-phase (TR/
TE/FA=6.7/2.4 ms/10°) images (Fig. 4a, b), and the mass
showed obvious hyperintensity on T2-weighted (TR/TE/
FA =1000/86 ms/150°) and fat-suppressed T2-weighted
(TR/TE/FA =3300/70 ms/160°) images (Fig. 4c, d). The
mass exhibited a ring-shaped hyperintensity on diffusion-
weighted image (TR/TE/FA =2500/55 ms/90°; b-value, 800)
(Fig. 3e). There was no decrease in the apparent diffusion
coefficient (ADC) values (2.15 x 10™* mm?/s), and the ring
shape was obscure (Fig. 4f). Dynamic contrast study was
performed with a transverse plane using a fat-suppressed
three-dimensional T1-weighted spoiled gradient-echo
sequence (TR/TE/FA =3.4/1.3 ms/12°). After obtaining
precontrast images, the patient received a dose of 0.1 mL/
kg Gd-EOB-DTPA (Primovist; Bayer Schering Pharma, Ber-
lin, Germany) intravenously at a rate of 1.0 mL/s, followed
by a 20-mL saline flush. Immediately after the start of the
Gd-EOB-DTPA injection, dynamic studies were performed
using the test injection method (1.5 mL of Primovist+ 8-mL
saline flush), and arterial phase timing was determined as
the peak time of the abdominal aorta plus 10 s half of imag-
ing time. Portal dominant and transient phase images were
obtained at 70 and 150 s after the injection. Transverse and
coronal hepatobiliary phase images were obtained at 20 min
after the injection. Dynamic contrast-enhanced MR images
showed that the mass had an irregular margin and that it was
hypovascular, with gradual enhancement from the periphery
(Fig. 5a—d); furthermore, it showed hypointensity on hepato-
biliary phase image (Fig. 5e). The configuration of the lesion
presented a mass-like form on axial CT and MR images
(Figs. 2, 4, and 5), but a wedge-shaped appearance toward
hepatic surface was presented on the coronal hepatobiliary
phase image (Fig. 5f).

Several other hypovascular nodules were observed, all
approximately 5 mm in diameter; each nodule showed differ-
ent findings on CT and MR imaging (Fig. 6). These nodules
were also absent in the prior CT examination performed
6 years ago. No fluorine-18 fludeoxyglucose (FDG) uptake
was observed in any lesion on positron emission tomogra-
phy—CT (Fig. 7).

Regarding the largest lesion in segment 5, CT and MR
findings suggested a malignant tumor with abundant fibrous
stroma, particularly cholangiolocellular carcinoma, classi-
fied in the latest World Health Organization classification
as a small duct-type intrahepatic cholangiocarcinoma [8].
Although the enhancement pattern was not typical of chol-
angiolocellular carcinoma, which is often characterized
by intratumoral vessels, the arterial enhancement, ring-
shaped hyperintensity on diffusion-weighted images, and
lack of FDG uptake were almost consistent with a tumor
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Fig.2 Computed tomography (CT) images. On noncontrast CT, the
liver showed a nodular contour compatible with cirrhotic morphol-
ogy. An ill-defined low-density mass was observed in the anterior
segment (arrowhead) (a). On dynamic contrast-enhanced CT images,
the mass presented as a hypovascular lesion with gradual enhance-
ment from the periphery (b—d; b arterial phase; ¢ portal phase; d

Fig.3 CT images. The region
mainly including segment 5
enclosed by portal branches
(arrows) (a) decreased com-
pared with that observed in a
prior CT examination 6 years
ago (b). The hypovascular
lesion present in the center of
the region (arrowhead) (a).
CT images were maximum-
intensity projection images with
a slab thickness of 3 mm

accompanied by abundant fibrosis such as cholangiolocellu-
lar carcinoma. Meanwhile, other small hypovascular nodules
were considered to be low- or high-grade dysplastic nodules

equilibrium phase). The dimpling of hepatic surface was observed
(arrowhead) (e) [CT slice located 2.5 cm caudal to the upper CT
images (a—d)]. Intratumoral vessels were observed within the mass
(f-h; maximum-intensity projection images with a slab thickness of
3 mm) (arrowheads)

that appear during multistep hepatocarcinogenesis consid-
ering the patient’s background of hepatitis C virus-related
liver cirrhosis.
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Fig.4 Magnetic resonance images. No focal fat deposits were
observed within the mass on in-phase (a) and opposed-phase (b)
images (arrowheads). The mass was ill-defined and showed obvious
hyperintensity on fat-suppressed T2-weighted (¢) and T2-weighted

After obtaining full informed consent, laparoscopic
hepatic subsegmental resection of only fibrous lesion
on segment 5 was performed because of the patient’s
insufficient hepatic functional reserve, as shown by the
indocyanine green plasma disappearance rate (24%). The
small hypovascular nodules were subjected to periodic
monitoring.

The resected specimen was an ill-defined, white mass
approximately 3 cm in diameter that contained dilated
blood vessels (Fig. 8a). Histopathologically, hematoxylin
and eosin and azan staining showed that the mass pri-
marily comprised abundant fibrosis and dilated blood
vessels. However, no tumor cells were detected. Back-
ground parenchyma comprised regenerative nodules of
varying sizes and fibrosis classified as METAVIR stage
F4, consistent with the diagnosis of cirrhosis (Fig. 8b—d).
In addition, ductular reaction and inflammatory cell infil-
tration were observed to be spreading into the borderline
between the mass and background parenchyma (Fig. 8e).
Based on these findings, the mass was diagnosed as focal
confluent fibrosis related to cirrhosis.
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(d) images. The mass exhibited ring-shaped hyperintensity on the dif-
fusion-weighted image (e), but there was no decrease in the apparent
diffusion coefficient values (f)

Discussion

Repeated liver injury due to acute and chronic inflamma-
tion from various causes results in the excessive deposition
of collagen, proteoglycans, and other macromolecules in
the extracellular matrix, known as fibrosis, on a rare occa-
sion. Progressive hepatic fibrosis ultimately leads to cir-
rhosis, in which fibrous bands divide the liver parenchyma
into regenerative nodules [9]. This is a characteristic fea-
ture of almost all types of end-stage liver disease.

This fibrous change commonly spreads diffusely
throughout the entire liver. However, there can infre-
quently be strong fibrosis in a localized area of unknown
cause, referred to as focal confluent fibrosis [1, 2]. This
presents as broad fibrotic scars, with imaging findings
including a focal, often wedge-like shape from the region
of the porta hepatis to the liver capsule, with associated
capsular retraction and volume loss, most often involving
the anterior and medial segments [1-4].
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Fig.5 Dynamic contrast (gadoxetic acid)-enhanced magnetic reso-
nance image. The mass presented hypointensity on precontrast
T1-weighted imaging with fat suppression (a) and appeared hypo-
vascular with gradual enhancement from the periphery (arrowheads)

(a—d). (a, precontrast; b, arterial phase; ¢, portal phase; d, transitional
phase) The mass showed hypointensity on the hepatobiliary phase
image (arrowheads) (e, f)

Fig.6 Imaging of other nodules. a—c Several other small nodules,
approximately 5 mm in diameter, were observed (arrows) (a hepa-
tobiliary phase; b fat-suppressed T2-weighted image; ¢ equilibrium

Hepatic capsular retraction (defined as a focal irregular-
ity, flattening, or concavity of the normally convex border of
the liver capsule) is associated with several types of hepatic
lesions, both benign and malignant [10]. It is one of the key
findings of focal confluent fibrosis, although the dimpling
in the present lesion could not be referred to as capsular
retraction.

phase CT). The nodules were hypovascular, and each nodule pre-
sented different findings

These characteristic morphological changes generally
present as hypoattenuation on noncontrast CT images,
hypointensity on T1-weighted images, and moderate
hyperintensity on T2-weighted images. On dynamic
contrast-enhanced CT and MR imaging, the enhance-
ment is principally gradual and delayed [1, 2], although
various enhancement patterns can be observed [5, 11-14]
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Fig.7 Positron emission
tomography-computed tomog-
raphy (PET-CT). No uptake of
fluorine-18 fludeoxyglucose was
detected in the mass on PET—
CT (a) or maximum-intensity
projection (b) images

Fig.8 Macroscopic and microscopic findings of the resected speci-
men. a The resection specimen showed an ill-defined, white mass
containing dilated blood vessels. Concavity of the hepatic surface
could be seen (arrowhead). The arrow indicates the end of hepatec-
tomy. b—d Background parenchyma included small regenerative
nodules. Microscopically, the mass comprised abundant fibrosis and
dilated blood vessels, with no tumor cells detected. Azan staining
clearly showed abundant fibrosis within the mass (c¢). Background

including arterial phase hyperenhancement that mim-
ics malignancies such as hepatocellular carcinoma and
intrahepatic cholangiocarcinoma [15-17]. The variety of
enhancement patterns depends on contrast retention that
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parenchyma comprised regenerative nodules of varying sizes and
fibrosis classified as METAVIR stage F4 (b, ¢). [b hematoxylin and
eosin (HE) staining, original magnification, X 10; ¢ azan staining,
X% 20; d HE staining, X 20]. e Ductular reactions (arrows) and inflam-
matory cell infiltration were observed to be spreading into the bor-
derline between the mass and background parenchyma (HE, original
magnification, X 40)

varies according to the amount of fibrous stroma present in
the lesion and the degree of inflammatory cell infiltration,
which vary depending on the different periods of fibrous
change [18, 19], and the degree of neovascularization or
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arterial flow input also varies. The gradual enhancement
observed in the present case was typical of focal confluent
fibrosis but the mass-like shape could indicate a fibrous
tumor.

The mean ADC of the confluent fibrosis is significantly
greater than that of background cirrhotic liver parenchyma
[20], although the reported ADC values showed wide vari-
ability in both benign and malignant lesions. In addition,
marginal hyperintensity on diffusion-weighted images has
not been reported. We speculated that the marginal hyper-
intensity observed on the diffusion-weighted image in the
present case could be corresponding with the pathological
findings of ductular reaction and inflammatory cell infil-
tration, although it was just a speculation. Moreover, the
discrepancy between T2- and diffusion-weighted images
and the ADC map has not been elucidated.

In general, it is not difficult to diagnose focal conflu-
ent fibrosis because of its well-established characteristic
imaging findings and location [1-4]. However, several
other findings in the present case made it difficult to
distinguish the lesion from a neoplasm accompanied by
abundant fibrosis. First, the lesion was more localized than
usual, presenting a mass-like shape, and the characteris-
tic wedge-like shape radiating from the porta hepatis was
obscure. Second, capsular retraction was also ambiguous
because of the relative localization of the lesion. Third,
the ring-shaped hyperintensity observed on diffusion-
weighted images resembled an intrahepatic cholangiocar-
cinoma with abundant fibrosis [21, 22], although its ADC
value was higher than that of background cirrhotic liver
parenchyma. Fourth, the lack of FDG uptake generally
indicates that a lesion is benign, but it has recently been
reported that such a finding is also consistent with the
diagnosis of cholangiolocellular carcinoma [23]. Lastly,
penetrating vessels within the mass can be observed in
intrahepatic cholangiocarcinoma including cholangiolo-
cellular carcinoma [24, 25], although the dilatation of the
intrahepatic bile ducts in the periphery of the mass is com-
monly observed in intrahepatic cholangiocarcinoma [26,
27]. In addition, hepatitis C virus-related cirrhosis is a
risk factor for intrahepatic cholangiocarcinoma progres-
sion [28, 29].

In conclusion, the present case illustrated the difficulty
experienced in distinguishing focal confluent fibrosis from
cholangiolocellular carcinoma on a rare occasion. When
a hepatic mass is associated with a fibrous lesion, focal
confluent fibrosis should be considered in the differential
diagnosis to avoid excessive treatment.
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