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CASE REPORT
Dr. Ang: A 31-year-old woman sought medical attention for fever,

malaise, anorexia, weight loss, and diarrhea after recently giving

birth to her third child. She was found to have hepatomegaly on

physical exam, and a computed tomography (CT) scan revealed a

14 � 10 cm heterogeneous mass in the left hepatic lobe. No

additional details regarding the imaging characteristics of the mass

were available. No serum �-fetoprotein (AFP) level was obtained.

Dr. Abou-Alfa: Dr. Farran, what is the differential diagnosis of a liver

mass in a young female patient?

Dr. Farran: Focal nodular hyperplasia (FNH) and hemangiomas are

the 2 most common benign liver tumors in this population followed

by hepatocellular carcinoma (HCC). Patients should be asked about

oral contraceptive use as this is strongly linked to HCCs and

hemangiomas, though its role in FNH is less clear.1 Given that this

patient had a fever, it would have been interesting to know if the

mass could have represented an abscess, indicating an infectious

work-up.

Dr. Ang: A left hepatic lobectomy was performed for 14.5 cm mass.

I will ask Dr. Boulos to comment on the pathology.

Dr. Boulos: The resected tumor showed moderately differentiated

fibrolamellar carcinoma (FLC) with lymphovascular invasion and

clean margins. The tumor contained dark, round intracytoplasmic
inclusions with linear and whorled structures that were consistent
with �-1-antitrypsin (AAT). On gross pathology, FLCs are large,
lobulated, and well-circumscribed lesions with a fibrous central scar
and outward projections like the spokes of a bicycle wheel (Figure 1). On
microscopy, FLC cells are large, polygonal, with large amounts of
eosinophilic cytoplasm. The cells form islands or cords that are
separated by bands of lamellar fibrosis2 (Figure 2). Immunoreac-
tivity for hepatocyte and biliary markers such as cytokeratin 7,
HepPar-1, pCEA, and epithelial membrane antigen are common in
FLC.3

Dr. Al-Olayan: What is FLC? How is it different from typical hepato-
cellular carcinoma (HCC)?
Dr. Abou-Alfa: FLC is a rare primary liver malignancy that affects
adolescents and young adults who are otherwise healthy without
any chronic liver disease or cirrhosis. According to SEER data from
1986–1999, FLC represents �1% of all primary liver cancers.4

While typical HCC occurs more frequently in males, FLC has been

shown to affect females and males equally with some data suggest-
ing that it may be slightly more common in females.5,6 Like many
patients with FLC, our patient had no history of exposure to hepatitis
B or C and no known metabolic disorders, alcohol abuse, or contact
with other hepatotoxins.4,7 FLC is often associated with a normal
serum AFP and demonstrates a higher propensity for lymph node
metastases than typical HCC.7,8

Dr. Haidar: Are there any typical imaging characteristics of FLC? And
is there a preferred imaging modality?

Figure 1. Gross appearance of fibrolamellar carcinoma tumor.

Figure 2. Hematoxylin & eosin stain of fibrolamellar carcinoma.
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Dr. Do: On a triple phase CT FLC appears as a large, arterially
enhancing lesion with central scarring that contains calcifications
(Figure 3).9 The presence of calcifications helps to distinguish FLC
from FNH, which can also have a central scar but without calcifi-
cations. HCCs also appear hyperdense on arterial phase but can be
lower in attenuation on precontrast images due to triglyceride
content. Central scars are uncommon in adenomas.10 At the pres-
ent time, no data suggest that magnetic resonance imaging is more
sensitive for the detection and characterization of FLC than a
high-quality triple phase CT.
Dr. Shamseddine: Back to the pathology: do we know of any
association between AAT and FLC? Was there anything in this
patient’s history that suggested an AAT deficiency?
Dr. Ang: There are 3 known case reports of patients with FLC linked
with AAT deficiency, 2 in association with the PiMZ genotype.11–13

AAT is a serine protease inhibitor of neutrophil elastase that is
produced and secreted by hepatocytes. Patients with AAT defi-
ciency accumulate AAT glycoproteins in the endoplasmic reticulum
of hepatocytes, resulting in liver injury and cirrhosis.12 Our patient
had a history of well-controlled seasonal asthma and a sister who
had a benign liver tumor resected, though further details were not
available. Serum AAT levels were not checked in our patient, and
blood was not sent for genotyping.
Dr. Ang: The patient was managed expectantly after surgery without
any evidence of disease recurrence until a year later when a CT
scan showed numerous enlarging bilateral pulmonary nodules, a

2.8 � 1.8 cm right pericardial mass without an effusion, and a small

supradiaphragmatic lymph node, all suspicious for recurrent FLC

(Figure 4). She presented to Memorial Sloan-Kettering Cancer

Center (MSKCC) for a consultation at this time. A lung biopsy was

performed confirming metastatic FLC.

Dr. Kelsen: What would you recommend as systemic therapy?

Dr. Ang: Given the lack of a standard of care, the patient was offered

a phase I clinical trial of cisplatin, irinotecan, and flavopiridol,

achieving stable disease for 2 years. Due to cumulative toxicities

from cisplatin, systemic therapy was discontinued, and she subse-

quently underwent bilateral pulmonary wedge resections. Her dis-

ease-free interval unfortunately did not last long, and within a few

months a new CT scan showed worsening disease.

Dr. Naghy: By that time, sorafenib was already approved for HCC.

Was this recommended?

Dr. Ang: Yes, indeed, sorafenib 400 mg PO BID was given, but her

disease progressed. She participated in 2 clinical trials testing a

histone deacetylase inhibitor followed by inhaled sargramostin.

Since FLC has been shown to overexpress oncogenic drivers such

as the epidermal growth factor receptor (EGFR),14,15 it is possible

that genetic silencing by histone deacetylase inhibition could be

effective. The patient’s disease continued to progress, and she

returned to MSKCC with new onset dysphagia, dull headaches, and

dyspnea that was worse when supine, but not interfering with daily

activities.

Figure 3. Fibrolamellar carcinoma (A–C) vs. typical hepatocellular carcinoma (D–F). Left to right: precontrast (A and D), arterial (B and E), and venous phase (C and F)
images.
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Dr. Abou-Alfa: Dr Wehbe, what could be going on? What is the
differential diagnosis of this presentation?
Dr. Wehbe: Her symptoms are worrisome for mediastinal pathology
such as lymphadenopathy or thrombus causing superior vena cava
(SVC) syndrome. Cross-sectional chest imaging is warranted.
Dr. Ang: A CT was performed. Dr. Haidar, can you please elaborate
on what the scan shows?
Dr. Haidar: The scan (Figure 5) shows an extensive, confluent
lymph node mass at the level of the ascending aorta, which is
compressing the pulmonary artery and, presumably, the esophagus
as well. The SVC is compressed anteriorly and to the left of the aortic
arch. These radiographic findings, along with correlating symptoms,
support a diagnosis of SVC syndrome. The presence of collateral or
accessory veins is another common radiographic feature in SVC
syndrome, but none are seen on these images.
Dr. Sibai: Is there a role for SVC stenting in this situation?
Dr. O’Reilly: SVC stenting is generally reserved as a salvage proce-
dure in patients with recurrent or persistent symptoms despite
chemotherapy and/or radiotherapy. Hemodynamic complications
as well as stent occlusion and migration are major concerns,16

especially in a young patient. I would not recommend stenting as a
first-line intervention in this instance unless the patient shows clear
signs of SVC syndrome.
Dr. Ang: Stenting was indeed deferred, and the patient was treated
with a course of palliative radiotherapy despite the fact that little is
known about how FLC responds to radiation therapy. Radiation is

an accepted treatment modality for SVC syndrome17 and was felt to
be the best option since multiple systemic therapies had failed to
control her disease. The patient had good symptom resolution,
although the mediastinal mass did not significantly decrease in size.
A year later, the patient developed similar symptoms with mild
lightheadedness and a pressure-like sensation around her neck
when supine.
Dr. Faraj: Was surgery contemplated?
Dr. Ang: The mediastinal mass was resected. A few months later, a
right breast mass was discovered and resected, revealing a benign
phyllodes tumor.
Dr. Kelsen: Is there any known association with phyllodes tumors of
the breast and FLC? Can FLC metastasize to the breast?
Dr. Ang: There is no known association between phyllodes tumors
and FLC. Breast metastases from FLC have not been previously
reported. The most common sites of FLC metastases are the upper
abdominal and thoracic lymph nodes, lungs, and peritoneum.7,8

The patient continued to be observed for slowly growing but asymp-
tomatic recurrent mediastinal disease until a year later when she
developed recurrent symptoms of SVC compression. Under cardio-
pulmonary bypass, she underwent debulking of bilateral paratra-
cheal masses with macroscopic residual disease left behind. Her
symptoms improved, but she again presented 4 months later with
headaches, pressure around her neck, dysphagia, weight loss, and
dyspnea. In view of her functional decline and lack of effective
therapies, best supportive care was favored.

Figure 4. CT scan showing metastatic FLC to the lungs and pericardium.

Figure 5. CT scan showing SVC compression by metastatic FLC.
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Dr. Shamseddine: This patient survived 10 years with her disease.

What do we know about the prognosis of FLC, and how does it

compare with typical HCC?
Dr. Abou-Alfa: The prognosis of FLC is a subject of debate and can best
be described as highly variable. In the surgical and transplant litera-
ture, median survival is as high as 112 months, and up to 70% of
patients can survive 5 and even 10 years,7,18 leading to the perception
that this is a much more indolent disease with better outcomes
compared to typical HCC. Patients with unresectable FLC have
much worse outcomes; 5-year and median survival are 0%–5% and
approximately 12 months.5,7 Even after curative surgery, up to
100% of patients relapse with significant morbidity and mortality
from their disease.19 Recent data indicate that the prognosis of FLC
is similar to that of typical HCC not associated with cirrhosis. Aside
from unresectable disease, factors associated with worse survival in
FLC include advanced stage disease and the presence of lymph
node metastases. Recent data from a large series of FLC patients
suggest that females have a shorter survival than males.6 Dr. Ang,
can I ask you please to tell the group about our efforts in treating
FLC.
Dr. Ang: There are no known effective systemic therapies for FLC
that cannot be resected. Only 2 prospective chemotherapy trials
have included FLC patients as part of a larger cohort of patients with
typical HCC.20,21 One study compared 2 cisplatin-based chemother-
apy regimens after surgery or biopsy in patients who are naive to
systemic therapy. Median survival in the FLC cohort was 13.6
months, which was not significantly different from typical HCC.20

Although a median survival of 23.1 months and an objective
response rate of 62.5% were reported with 5-fluorouracil and
interferon �-2b; this regimen was very toxic.21 To date, there are no
reports regarding the use of sorafenib in FLC with the exception of
a retrospective review in which 10 patients were treated, none of
whom had a durable response.6

Dr. O’Reilly: Is there any genetic target one might consider?
Dr. Ang: Markers for both hepatocellular and biliary differentiation as
well as chromosomal aberrations common to both lineages have
been reported in FLC.3,22 Up-regulation of NF�B,23 EGFR, the
Ras/Raf/MAPK and PI3K/Akt/mTOR oncogenic signaling cascades,
and their downstream effectors15,24 have also been reported in FLC.
Mutations of �-catenin, p53, c-Met, and HGF, which are common
in typical HCC, are absent in FLC.22,24 Overall, FLCs contain fewer
epigenetic changes and are more genetically stable than HCC.25

Several case reports have described young males with FLC who
present with gynecomastia and high serum estradiol levels that
normalize following tumor resection.26–29 In females, FLC has been
associated with the use of oral contraception and pregnancy.30,31 In
addition, FLC tumors have been shown to overexpress aroma-
tase.15,26–29 These observations suggest a potential pathogenic role
for estrogen. Based on these observations, we have developed a
phase II clinical trial that tests the antineoplastic activity of estrogen
suppression with leuprolide and letrozole and mTOR inhibition with
everolimus (www.clinicaltrials.gov, NCT01642186). Patients will be
randomized to estrogen deprivation therapy, everolimus, or a com-
bination of everolimus plus estrogen deprivation therapy. The trial
also includes correlative studies looking at novel tumor markers for
FLC such as neurotensin,32 vitamin B12 binding capacity,33,34 and

des-�-carboxyprothrombin.35 Estrogen and testosterone levels will

also be followed and correlated with outcome. Tumor specimens

will also be analyzed for aromatase and estrogen receptor expres-

sion, Ki67, and markers of mTOR pathway activity. This trial will be
conducted by the Fibrolamellar Carcinoma Consortium, whose
institutional members include MSKCC, the University of California
San Francisco, Johns Hopkins University, and Harvard-affiliated
hospitals.
Dr. Abou-Alfa: Thank you, Dr. Ang. That was a very insightful case
and presentation. Can you please help summarize the key points?
Dr. Ang: FLC should be part of the differential diagnosis of a liver
tumor in children, adolescents, and young adults who are otherwise
healthy. At the present time, the pathogenesis of FLC is unknown,
and efforts aimed at elucidating its molecular characteristics are a
research priority. Surgery can provide long-term disease control and
should be performed where possible, even in patients with low-
volume extrahepatic disease. Liver transplantation and ablative
therapies may be considered, although there are no prospective
data to guide their use. Patients with unresectable disease should
be enrolled in clinical trials as there are no effective systemic
options.
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