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【 CASE REPORT 】
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Abstract:
A 20-year old man was diagnosed with fibrolamellar hepatocellular carcinoma (FLHCC) with multiple

lung metastases, and chemotherapy with FOLFOX was administered. Contrast enhanced CT after 3 cycles of

FOLFOX showed no disease progression. We therefore performed surgical resection and radiofrequency abla-

tion of the liver lesions and lung metastases, after obtaining the patient’s informed consent. The liver lesions

and lung metastases tested positive for DNAJB1-PRKACA. The treatment for FLHCC with extrahepatic me-

tastasis has not been established; however, in a few cases, good long-term prognoses were obtained with mul-

tidisciplinary therapy. We herein report a case of FLHCC with multiple lung metastases that was treated with

multidisciplinary therapies.
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Introduction

Fibrolamellar hepatocellular carcinoma (FLHCC) is a rare

histological subtype of hepatocellular carcinoma (HCC) with

an age-adjusted prevalence of 0.02 per 100,000 persons in

the United States (1) and accounts for 0.4% of primary liver

cancer cases (2).

There have only a few of case reports from Asian coun-

tries, including Japan, where the incidence of FLHCC is

even lower than in Western countries. Most cases occur in

young individuals without liver disease. Some studies re-

ported that FLHCC progressed gradually. However, whether

the prognosis of FLHCC is better than that of conventional

HCC is controversial (1-7). Surgical resection is the only

curative treatment for FLHCC, and the prognosis after op-

eration has been reported to be better than that of patients

with conventional HCC (7). However, there is no consensus

on the treatment for locally advanced unresectable cases or

cases with distant metastasis, and metastatic disease is re-

ported to be a poor prognostic factor (2, 6, 8). We herein re-

port a case of FLHCC with multiple lung metastases that

was treated with multidisciplinary therapies.

Case Report

A 20-year old man visited a nearby hospital because of

left upper abdominal distension. He was found to have he-

patic mass lesions and was then referred to our hospital for

further examination. He had no relevant medical history in-
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Table.　Laboratory Data on Admission.

Peripheral blood Blood chemistry Coagulation

WBC 6,360 /μL Alb 4.1 g/dL PT 12.5 sec

Hb 15.2 g/dL T.Bil 0.6 mg/dL PT-INR 1.05

Ht 47.7 % AST 21 IU/L APTT 31.5 sec

Plt 34.0 ×104/μL ALT 16 IU/L

ALP 214 IU/L HBsAg (-)

Tumor marker γGTP 44 IU/L HBsAb (-)

CEA 0.8 ng/mL BUN 11 mg/dL HBcAb (-)

CA19-9 2.9 U/mL CRE 0.94 mg/dL HBV-DNA (-)

PIVKA-II 1,033 mAU/mL CRP 2.91 mg/dL HCVAb (-)

AFP 16.2 ng/mL

AFP-L3 14.6 % ICG R15 4.6 %

ICG K value 0.21

PIVKA-II: protein induced by vitamin K absence or antagonist-II, AFP: α-fetoprotein, HBsAg: hepatitis 

B surface antigen, HBsAb: hepatitis B surface antibody, HBcAb: hepatitis B core antibody, HBV: hepa-

titis B virus, HCV-Ab: hepatitis C virus antibody, ICG: indocyanine green

Figure　1.　Abdominal ultrasonography (the lesion in the left 
lateral segment of the liver). A multi-nodular heterogeneous 
hypoechoic mass with a cord-like hyperechoic area in the cen-
ter of the lesion.

cluding chronic liver diseases and no history of drinking or

smoking. His paternal uncle died of progression of a fi-

brovascular tumor. No yellowing of the bulbar conjunctiva

was observed. An enlarged liver was palpated over the epi-

gastric and the left hypochondriac regions. The laboratory

data are shown in Table. Protein induced by the absence of

vitamin K or antagonist-II(PIVKA-II) and α-fetoprotein

(AFP) were elevated, and the indocyanine green retention

rate at 15 minutes (ICG R15) and ICG-K value were nor-

mal. Abdominal ultrasonography revealed a multi-nodular

heterogeneous hypoechoic mass in the left lateral segment of

the liver, with a cord-like hyperechoic area in the center of

the lesion (Fig. 1). A hypoechoic mass with an internal hy-

perechoic area was also observed in segment 4. Contrast en-

hanced computed tomography (CE-CT) revealed a multi-

nodular well-defined mass 120×67 mm in size in the left

lateral segment of the liver (Fig. 2a). The lesion showed het-

erogeneous hyperattenuation in the arterial phase, and al-

though it showed a gradual washout of contrast medium,

prolonged enhancement was observed in the equilibrium

phase. The center of the lesion showed an area of hypoat-

tenuation. There was another hepatic mass lesion in segment

4, measuring 33×20 mm in size. With the exception of the

central area, the lesion showed homogeneous hyperattenu-

ation in the arterial phase, and it showed hypoattenuation

relative to the background liver parenchyma in the equilib-

rium phase (Fig. 2b). Moreover, multiple well-defined round

metastatic lesions with a maximum size of 15 mm were

noted in the lungs (Fig. 2c). On abdominal magnetic reso-

nance imaging (MRI), the tumor was hypointense on T1-

weighted images and slightly hyperintense on T2-weighted

images (Fig. 3a). No reduction in intensity was noted on in-

phase or out-of-phase T1-weighted images. In addition, the

hypoattenuated area in the center of the lesion on CE-CT

was hypointense on T1-weighted images but hyperintense on

T2-weighted images, diffusion-weighted images, and appar-

ent diffusion coefficient (ADC) mapping. On gadolinium-

ethoxybenzyl diethylenetriaminepentaacetic acid (Gd-EOB-

DTPA) MRI with the exception of the center of the lesion,

the tumor showed heterogenous enhancement in the arterial

phase and prolonged enhancement in the equilibrium phase.

In addition, it was hypointense in the hepatocellular phase

(Fig. 3b). These imaging findings especially the contrast en-

hancement findings were atypical of conventional HCC. Fur-

thermore, this was an early-onset case, and the patient had

no history of chronic liver disease. Thus, a percutaneous

liver biopsy was performed to obtain a definitive diagnosis.

A histopathological analysis showed polygonal tumor cells

with an eosinophilic cytoplasm surrounded by abundant fi-

brous stroma with a lamellar distribution. On immunohisto-

chemical staining, the lesions were positive for hepatocyte

paraffin 1 (Hep-par1). Furthermore, the lesions were positive

for cytokeratin 7 (CK7), and CD68, for which conventional

HCC lesions are negative. Based on these findings, the tu-

mor was diagnosed as FLHCC with multiple lung metasta-

ses. Although there is no established treatment for FLHCC

with extrahepatic metastasis, chemotherapy with modified

FOLFOX6 [fluorouracil bolus (400 mg/m2), l-leucovorin
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Figure　2.　Contrast enhanced computed tomography. a: The 
lesion in the left lateral segment of the liver. In the arterial 
phase, the lesion showed heterogeneous hyperattenuation with 
the hypoattenuation area in the center of the lesion, and al-
though it showed the gradual washout of contrast medium, it 
was prolonged in the equilibrium phase. b: The lesion in the 
segment 4 of the liver. The lesion showed homogeneous hyper-
attenuation in the arterial phase and hypoattenuation in the 
equilibrium phase (arrow). c: Multiple metastatic lesions in the 
lungs.

a

Plain CT Arterial phase (40sec)

Portal venous phase (65 sec) Equilibrium phase (120 sec)

b

c
Portal venous phase (65 sec)

Plain CT Arterial phase (40 sec)

Equilibrium phase (120 sec)

Figure　3.　Abdominal MRI (the lesion in the left lateral seg-
ment of the liver). a: The tumor was hypointense on T1-weight-
ed images and hyperintense on T2-weighted images. In addi-
tion, the center of the lesion was hypointense on T1-weighted 
images hyperintense on T2-weighted images. b: EOB-MRI. 
Excluding the center of the lesion, the tumor showed heteroge-
neous enhancement in the arterial phase and prolonged en-
hancement in the equilibrium phase. In addition, it was hy-
pointense on the hepatocellular phase.

a

b

T1 WI T2 WI

DWI ADC map

Arterial phase (40 sec) Portal venous phase (90 sec)

Equilibrium phase (180 sec) Hepatocellular phase (20 min)

(200 mg/m2), oxaliplatin (85 mg/m2), fluorouracil (2,400 mg/

m2)] was administered on the basis of previous reports in

which treatment with FOLFOX and gemcitabine and ox-

aliplatin (GEMOX) was effective (9-11). CE-CT after 3 cy-

cles of modified FOLFOX6 showed no disease progression.

Thus, we proceeded with the plan to perform aggressive sur-

gical resection and local treatment after obtaining the pa-

tient’s informed consent. Initially, left lateral liver resection

and partial liver resection of the lesion in segment 4 were

performed (46 days after the first hospitalization). The mac-

roscopic findings of the resected specimens showed a well-

defined multi-nodular tumor with a central stellate scar

(Fig. 4a). On histopathological examination, the pathological

findings of the lesion in the left lateral segment of the liver

were similar to the liver biopsy findings (Fig. 4b) and a stel-

late scar was noted in the central area of the lesion. The

stellate scar had a prominent fibrous tissue; however, there
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Figure　4.　The histopathological analysis (the lesion in the left lateral segment of the liver). a: A well-
defined multi-nodular tumor with a central stellate scar. b: The histopathological analysis showed 
polygonal tumor cells with an eosinophilic cytoplasm surrounded by abundant fibrous stroma. Hema-
toxylin and Eosin (H&E) staining, × 100. c, d: The stellate scar had prominent fibrous tissue; how-
ever, there was a sparse part of the fibrous tissue that was edematous. H&E staining, × 100.

a b

c d

was a sparse part of the fibrous tissue that was edematous

(Fig. 4c and d). Less fibrous tissue was present in the seg-

ment 4 lesion than in the lesion in the left lateral section.

Pale bodies were not seen in either lesions. Immunohisto-

chemistry showed that the specimens were positive for Hep-

par1, CK7, and CD68, which was consistent with the liver

biopsy findings (Fig. 5). The analysis of formalin fixed par-

affin embedded (FFPE) specimens with a reverse

transcription-polymerase chain reaction (RT-PCR) and direct

sequencing showed that the primary lesion and the segment

4 lesion were both positive for DNAJB1-PRKACA, which is

a fusion gene that is characteristically found in FLHCC

(Fig. 6). As mentioned above, we diagnosed the lesions as

FLHCC [expansive growth (eg), capsule formation (fc)+,

cancerous infiltration of the capsule (fc-inf)+, formation of

fibrous septum within the tumor (sf)+, invasion of the serosa

(s) 1, portal vein invasion (vp) 1, hepatic vein invasion (vv)

1, hepatic artery invasion (va) 0, bile duct invasion (b) 0, in-

trahepatic metastasis (im)+, findings in the non-cancerous

portion (f), normal liver (nl)] according to General Rules for

the Clinical and Pathological Study of Primary Liver Cancer

by the Liver Cancer Study Group of Japan, pT3aN0M1,

pstage IVB according to UICC 7th edition. It was difficult

to assess the effects of chemotherapy, as the tumor had a

significant amount of fibrous tissue; however, given the

large number of viable tumor cells, it was considered grade

1 [characteristic cytologic changes of malignancy were pre-

sent, but few (<10%) or no tumor cell destruction was pre-

sent] according to Evans’ classification (12). The levels of

PIVKA-II (25 mAU/mL) and AFP (1.9 ng/mL) were within

the normal ranges after the resection of the liver lesions.

With regard to the lung lesions, thoracoscopic partial resec-

tion (72 days from the first hospitalization) of the left lobe

was first performed for the lesions in the left lobe (9 areas,

12 lesions), and radiofrequency ablation (RFA) was subse-

quently performed for the remaining lesions in the left lobe

(16 days from left lobe partial resection, 98 days from the

first hospitalization). Thoracoscopic lobectomy of the right

lower lobe and partial resection of the right upper and mid-

dle lobes were performed for the lesions in the right lobe

(34 days from partial resection of the left lobe, 106 days

from the first hospitalization), and subsequently, RFA was

performed for the remaining lesions (47 days from lobec-

tomy of the right lower lobe and partial resection of the up-

per and middle lobes, 153 days from the first hospitaliza-

tion). Similar to the lesion in segment 4, the metastatic lung

lesions had relatively little fibrous tissue and were positive

for DNAJB1-PRKACA, which was detected by the analysis

of frozen specimens. The patient’s condition was stable after

treatment, and there were no obvious lesions at 18 weeks af-

ter RFA of the residual lesions in the right lobe (Fig. 7).
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Figure　5.　Immunohistochemistry (the lesion in the left lateral segment of the liver). a: Hep-par 1 
staining, × 200. b: CK7 staining, × 200. c: CD68 staining, × 200.

a b c

Figure　6.　DNAJB1-PRKACA fusion. RT-PCR and direct sequencing showed the fusion of exon 1 
from DNAJB1 with exon 2 from PRKACA.

DNAJB1 exon 1 PRKACA exon 2

Figure　7.　Computed tomography after the operation and ra-
diofrequency ablation for lung metastases. There were no obvi-
ous lesions in the lungs.

Discussion

FLHCC is a rare tumor with an age-adjusted incidence of

0.02 per 100,000 persons in the United States (1). In Asian

countries including Japan, the incidence is even lower; how-

ever, the actual incidence is unknown and there are only a

few case reports. The characteristics of FLHCC include an

early onset at around age 10-29 years of age, no sex differ-

ence (or a somewhat higher prevalence in women), normal

background liver status, and a large tumor size (4, 5, 8, 13-

16). FLHCC is categorized as pure-type FLHCC or mixed-

type FLHCC, which contains a conventional HCC compo-

nent. However, mixed-type FLHCC has the characteristics of

conventional HCC, such as low methylation of LINE-1 and

abnormal methylation of RASSF1A (17), and is thought to

be a different disease entity from true FLHCC. Some of the

previously reported cases included mixed-type

FLHCC (13, 14), and caution is required when examining

treatment policies and prognostic predictions for FLHCC.

The imaging characteristics include heterogeneous hyperat-

tenuation in the arterial phase; diverse contrast enhancement

findings in the portal venous and equilibrium phases, which

reflect the various degrees of fibrosis; and areas of hypoat-

tenuation at the center of the lesion due to a stellate scar

with a prominent fibrous tissue (18, 19). In the present case,

a stellate scar was also noted in the central area of the le-

sion, and prominent fibrous tissue was observed. However,

there was a sparse part in the fibrous tissue that was edema-

tous. Although the reason for these findings is unknown, we

considered that the cause might have been associated with

the center of the primary lesion, which was hyperintense on

T2-weighted images, diffusion-weighted images, and ADC-

mapping. In comparison to the primary lesion, the lesion in

segment 4 of the liver and the metastatic lesions in the

lungs, which were small in size, had little fibrous tissue.

Unlike the primary lesion, we thought that this was the rea-
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son for the hypoattenuation (relative to the background liver

parenchyma) observed in the portal venous and equilibrium

phases on CE-CT. Most studies reported that the median di-

ameter of FLHCC lesions is �10 cm (5, 6, 13, 15, 16), and

the fibrous stroma may increase in size as the lesion grows.

Hence, caution is required when diagnosing small lesions

based on imaging inspections, as the contrast enhancement

effect may vary in small lesions.

Surgical treatment is the first-line treatment for FLHCC.

The median overall survival (OS) for FLHCC after surgical

resection is 78 months for localized lesions and 46 months

for regional lesions, and the prognosis is better than that of

conventional HCC (49 and 23 months for localized and re-

gional lesions, respectively) (7). However, differences in

background factors, such as the age at onset and history of

chronic liver disease, may be involved in these differences.

One recent report suggested that the median OS and 5-year

OS of patients with FLHCC and conventional HCC did not

differ to a statistically significant extent when the patients

were �40 years of age or had no underlying cirrhosis (2). In

any case, the general condition and liver function are main-

tained in most patients, and we believe that aggressive surgi-

cal resection should be performed in cases for which R0 re-

section is possible. As described above, the prognosis of sur-

gical resection is relatively good; however, the recurrence

rate is reported to be 66.7-83.7% and the median

recurrence-free survival (RFS) is 13.9-33 months (4, 14, 16).

Thus, the possibility of recurrence must be considered dur-

ing the follow-up of the patient. There are also reports sug-

gesting that surgical resection was effective for recurrent le-

sions (14, 20), and it is desirable to select the surgical pro-

cedure in view of the remnant liver volume. On the other

hand, the prognosis of unresectable cases, such as those

with extrahepatic metastasis, is similar to that of conven-

tional HCC, and the median OS and 5-year OS are reported

to be 12-20 months and 0-7.4%, respectively (2, 14, 15).

One reason for the poor prognosis is that no effective treat-

ments have been established thus far. Although there are re-

ports on the effectiveness of chemotherapy with GEMOX or

FOLFOX for unresectable cases (9-11), there is no estab-

lished regimen. The only clinical trial on chemotherapy for

FLHCC is a phase II trial that examined the efficacy of

fluorouracil (200 mg/m2, days 1-21, every 28 days) + IFNα2

b (4 million units/m2, 3 times a week, subcutaneously) in

2003. The results showed that the objective response rate

(ORR) and median OS were 62.5% (5/8) and 23.1 months,

respectively, in FLHCC (n=8), which were better than those

in conventional HCC (n=28, ORR: 14.3%, median OS: 15.5

months). However, there was no significant difference due to

the small number of cases (21). Based on previous reports,

chemotherapy with FOLFOX was administered to the pa-

tient in the present case. Although it was difficult to assess

the effects of chemotherapy because the treatment period

was short and the tumor contained abundant fibrous stroma,

the examination of the liver resection specimens could not

confirm a sufficient treatment effect. Recently, the expres-

sion of epidermal growth factor receptor (EGFR) and the ac-

tivation of the mammalian target of rapamycin (mTOR)

pathway in FLHCC have been reported (20, 22), and

molecularly targeted drugs such as everolimus and erlotinib

may be effective. The efficacy of local therapy, such as tran-

sarterial chemoembolization (TACE) and RFA, on extrahe-

patic metastasis cases has not been elucidated; however,

there have been cases in which multidisciplinary therapy

combining surgical resection, local therapy, and chemother-

apy were performed with relatively positive outcomes (20).

Thus, although further investigation is required, we believe

that aggressive multidisciplinary therapy may be a viable

option for distant metastatic or recurrent lesions. No obvious

residual or recurrent lesions were noted in this patient. Nev-

ertheless, careful follow-up of the patient will be conducted

and surgical resection or local therapy will be considered,

depending on the reserve capacity of the remaining organs if

a recurrent lesion appears.

DNAJB1-PRKACA, a fusion gene that is characteristi-

cally found in FLHCC, was detected in both the primary le-

sion and the lung metastases of this patient. DNAJB1-

PRKACA is formed by the fusion of DNAJB1, which codes

for heat shock protein 40 (hsp 40), and PRKACA, which

codes for the cAMP-dependent protein kinase catalytic

subunit, as a result of the partial deletion of chromosome

19. It was first reported in 2014 by Honeyman et al. as a fu-

sion gene specific to FLHCC (23). While almost all cases of

FLHCC tested positive for DNAJB1-PRKACA in subse-

quent reports, the background liver and other types of pri-

mary liver cancer are negative (24-26). Negative results are

also observed for scirrhous HCC, the histological findings of

which are sometimes difficult to distinguish from those of

FLHCC. Although the role of DNAJB1-PRKACA in the

carcinogenic process of FLHCC is currently unclear, it may

be used as a biomarker for diagnostic purposes or for meas-

uring the treatment effect if it is confirmed that the proteins

produced by DNAJB1-PRKACA are secreted into the blood.

Additionally, if it is proven to be a key driver of carcino-

genesis, it may become a therapeutic target for developing

molecularly targeted drugs, and this warrants further investi-

gation.
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