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BACKGROUND:  Fibrolamellar  hepatocellular  carcinoma  (FL-HCC)  is  a rare  and  unique  variant  of  hepato-
cellular  carcinoma  (HCC)  whose  presentation  remains  inadequately  described.  We present  a  resectable
case  of FL-HCC  which  involved  tumor  thrombus  of  the common  bile  duct.
PRESENTATION:  A 27 year-old  male  presenting  with  jaundice,  abdominal  pain,  vomiting,  hepatic  dys-
function  and  hyperbilirubinemia  was found  to have  a large  liver  mass  and  lymphadenopathy  on
preoperative  imaging.  A  right  hepatectomy  with  perihepatic  lymph  node  dissection  and  cholecystec-
tomy  was  performed.  Intraoperative  cholangiogram  demonstrated  common  bile  duct  (CBD)  obstruction.
iliary tumor thrombus CBD  exploration  revealed  biliary  tumor  thrombus  relieved  with  biliary  thrombectomy.
DISCUSSION: FL-HCC  can  initially  present  with  invading  obstructing  biliary  tumor  thrombus  of  the CBD
causing  jaundice.
CONCLUSION:  Preoperative  surgical  approach  should  consider  CBD  exploration  on  an  individual  basis  for
underlying  obstructive  biliary  tumor  thrombus.

Published  by  Elsevier  Ltd on  behalf  of  IJS  Publishing  Group  Ltd. This is an  open  access  article  under
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. Introduction

First described in 1956 by HA Edmonson [1], FL-HCC is a rel-
tively rare malignancy that affects healthy, non-cirrhotic, young
dults. Afflicting only 0.02 people per 100,000 in the U.S., the dis-
ase represents 1–9% of primary liver tumors [2]. Though it shares a
imilar name, it does differ from HCC proper in that it often occurs in
ormal non-cirrhotic liver tissue. FL-HCC has a unique histopatho-

ogical and molecular profile. The disease was initially considered
o have a better prognosis than HCC, however recent data suggests
hat outcomes are comparable [3].

Demographically, patients are often young adults lacking classic
isk factors for HCC. Liver enzymes are usually normal, and com-
on  tumor markers including alpha fetoprotein (AFP) are negative

n 90% of patients [4]. Once diagnosed, resection appears to be the
est option for survival [5] and has been associated with a 5-year
verall survival of 58–82% [6]. FL-HCC is thought to be minimally
esponsive to chemotherapy [7]. Unfortunately, patients tend to
resent late in the disease course. Symptoms occur by mass effect

llowing for substantial growth before initial presentation. In one
tudy involving 35 patients undergoing hepatectomy, 27 had symp-
oms with cramping abdominal pain being the most common [8].
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Previous case reports describe presentation with tumor thrombus
in the portal veins [9].

2. Case presentation

A 27 year-old, previously healthy male, presented to our
emergency department with several days of right upper quad-
rant abdominal pain, vomiting, and jaundice. He had no history
of smoking, obesity, or known exposure to carcinogenic com-
pounds. Physical exam was unremarkable except for jaundice.
Laboratory results demonstrated hepatic dysfunction [alkaline
Phosphatase (ALP) 406 IU/L, alanine amintotransferase (ALT) 280
IU/L, aspartate aminotransferase (AST) 121 IU/L) and hyper-
bilirubinemia (total bilirubin 7.9 mg/dL)]. An ultrasound of the
gallbladder demonstrated an enlarged lymph node at the porta
hepatis with diffuse biliary tree dilatation. A magnetic resonance
imaging/cholangiopancreatography (MRI/MRCP) revealed a large
mass in the right lobe of the liver however did not show presence
of biliary thrombus. Subsequent Triple Phase computed tomogra-
phy scan and multiplanar magnetic resonance imaging (Fig. 1) with
contrast further detailed a large 13 × 11 × 10 cm hepatic mass with
central scarring in the right lobe of the liver, with associated porta
hepatis lymphadenopathy consistent with FL-HCC. Tumor markers,

vitamin B12 and vitamin B12 binding capacity were obtained. Alpha
fetoprotein (AFP) and carcinoembryonic antigen (CEA) were nor-
mal  (2.2 ng/mL and 2.8 ng/mL respectively). Vitamin B12 surpassed
2000 pg/mL, while B12 binding level was  normal at 99 pg/mL.
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Fig. 1. MRI showing mass in R lobe of the liver with central scar.
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Fig. 2. An intraoperative cholangiogram demonstrating 

The patient underwent right hepatectomy, perihepatic lymph
ode dissection, hepatic and celiac artery lymphadenectomy,
holecystectomy, intra-operative cholangiogram, and CBD explo-
ation. CBD exploration demonstrated invading tumor thrombus
hich was removed from the bifurcation of the hepatic duct. Sub-

equent thrombectomy was performed with repeat cholangiogram
onfirming no additional obstructive thrombus (Figs. 2 & 3) with
ontrast flow reconstituted within the right intrahepatic biliary
ree. Pathology of the right hepatic lobe confirmed Edmonson and
teiner Grade II, unifocal, HER-2 negative FL-HCC with American
oint Committee on Cancer stage T2N1Mx, R0. There was micro-

copic vascular invasion without involvement of large vessels.
arenchymal and vascular margins were negative. 1/1 peripor-
al lymph node, 1/2 celiac axis nodes, and 2/2 pericaval nodes
ive tumor thrombus in the proximal common bile duct.

were positive for metastatic disease. 1/1 hepatic artery nodes were
negative for disease. Pathological staining of the biliary throm-
bus confirmed direct invasion of FL-HCC (Fig. 4). The patient was
taken to the surgical intensive care unit postoperatively for obser-
vation and transferred to the surgical floor on postoperative day
one. He recovered without incident and was  discharged home on
postoperative day 11 in stable condition. Postoperative positron
emission tomography scan at 1 month showed no evidence of
disease. Case was discussed at multidisciplinary gastrointestinal
cancer conference attended by surgeons, medical oncologist and
radiation oncologist and the recommendation was for biannual

surveillance liver MRI  and no role for adjuvant chemotherapy or
radiation therapy. Last follow up MRI  at 1 year showed NED.
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Fig. 3. Intraoperative cholangiogram demonstrating filling

Fig. 4. The sections from the liver tumor show a neoplasm composed of polygo-
nal, large cells with abundant eosinophilic, granular cytoplasm and enlarged, ovoid,
vesicular nuclei with conspicuous nucleoli. Throughout the majority of the tumor,
dense hyalinized collagenous stroma arranged in parallel lamellae with separate
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lymphatic metastasis [19].
umor cells occasionally forming small canaliculi containing bile. Invasion is identi-
ed: tumor deposits within portal and central veins are seen within the background
epatic parenchyma.

. Discussion

Current literature emphasizes cramping, abdominal pain being
he most common presenting complaint of FL-HCC with a mul-
itude of various nonspecific symptoms such as nausea, weight
oss and night sweats [8]. Interestingly, Liu et al. describes that
p to 40% of cases involving FL-HCC may  present with jaundice

10]. Case reports dated back to the 20th century have documented
bstructive jaundice secondary to mass extrinsic compression as a
resenting symptom for FL-HCC [11,12]. A 2012 review of FL-HCC
rgues that biliary obstruction is more common than it is reported
 of the left hepatic duct after tumor thrombectomy.

in the literature. Understanding that patients with FL-HCC often
do not have concomitant liver cirrhosis, clinical presentation with
jaundice should raise suspicion for intraluminal thrombus. As many
as 40% of documented cases of FL-HCC demonstrate dilated intra-
hepatic bile ducts on diagnostic imaging [4,13]. To the best of our
knowledge, there is only one documented case in 1988 attributing
obstructive jaundice in FL-HCC due to intrinsic tumorous perme-
ation of the left hepatic duct with extension into the CBD [14].

Alternative causes of jaundice may  be attributed to hepatic
failure with diffuse tumor involvement. However, external com-
pression and/or intrinsic tumor involvement should be entertained
in patients with FL-HCC.

FL-HCC is readily identified by radiology. A CT scan may  be use-
ful as it is 84% sensitive and 94% specific for non FL-HCC. FL-HCC is
readily visible on triple phase CT scan, where it appears as a hypo-
dense, well demarcated mass with a central scar that enhances with
contrast. Eighty-percent have a lobulated surface and calcifications
are found in 35–68% [15,16]. On magnetic resonance imaging (MRI),
FL-HCC appears as a mass with a low intensity central scar [18]. It is
isointense on T1 weighted images and hypointense to hyperintense
on T2 weighted images [15]. Technetium 99 sulfur colloid does not
uptake into this tumor because it lacks metabolically active Kupf-
fer cells, making it phosphopenic on imaging [15]. Tc-99 RBC scan
however will show increased uptake on arterial phase [15].

In a meta-analysis involving 206 patients with a median age of 21
years, the median survival was 39 months overall (including surgi-
cal and non-surgical candidates). Survival is increased dramatically
by 18.5 years for those in whom surgical resection was  performed
[3]. Negative prognostic factors associated with worsened overall
survival after resection are multiple tumors, vascular invasion, and
Optimal management for FL-HCC involves resection. In consid-
ering surgical intervention, it is important to emphasize that unlike
HCC, FL-HCC is rarely associated with cirrhosis, often occurring in
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ounger otherwise healthy adults. As a result, patients with FL-HCC
re commonly better surgical candidates and can readily undergo
ore aggressive liver resections. Our patient underwent a right

epatectomy, cholecystectomy, and lymphadenectomy of the hep-
tic hilum, celiac axis, and hepatic artery. Although there are few
odern surgical series for FL-HCC resection, the most recent 2006

eries reported the results of 28 patients who underwent resec-
ion [21]. They report a 5-year survival of 76% and 113 month

edian survival [21]. In contrast, Kakar et al. reported 20 patients
ndergoing liver resection for FL-HCC in comparison to those with
ypical HCC [22]. Although there appears to be discrepancy in the
iterature, patients undergoing resection for FL-HCC have higher
ve-year survival rates after resection than those patients with HCC
nd concomitant cirrhosis [22].

Data from the National Cancer Registry showed that in the
33 patients in which nodal biopsies were obtained, approx-

mately 46% had positive lymph node metastasis [20]. There
ppears to be a higher rate of lymph node involvement in FL-
CC compared to HCC and therefore a regional lymphadenectomy

s often warranted [17]. FL-HCC commonly involves regional
ymph nodes including celiac, gastric, and para-aortic nodes and

etastatic extension into the pancreas, diaphragm, and stom-
ch have all been reported [10]. One study found that a 5-year
urvival was 100% in those without nodal metastasis, but only
5% in those with positive nodes [21]. Positive nodal metasta-
is was associated with a median overall survival of 46 months
ersus 117 months without metastasis [20]. For regional disease,
esection has been shown to improve overall survival to 52–82%
6].

The prognostic significance of tumor thrombus in the biliary sys-
em in FL-HCC is unclear. However, for HCC this has been found to
mpart a poorer outcome. In HCC, a study of 426 patients, those

ith a bile duct thrombus had poorer outcomes compared to those
ithout (28.6 months vs 39.2 months median survival) [17]. In

ddition, 46% of those patients with bile duct thrombus presented
ith jaundice, whereas only 1.5% of those without bile duct throm-

us developed jaundice. While it is unclear whether this data can be
xtrapolated to FL-HCC, it does give important grounding for future
esearch. The management of malignant biliary thrombus involves
ither bile duct resection or CBD exploration and thrombectomy.
oth of these techniques have been found to be effective in the
anagement of biliary thrombus in HCC [17].
The role for adjuvant therapy for FL-HCC is unclear. How-

ver there are scattered reports of chemotherapy being used in
opulation based on a few prominent studies. Data from the
ational Cancer Registry recorded 14% of patients with FL-HCC
ndergoing adjuvant chemotherapy although this was  not asso-
iated with improved overall survival [23]. Various chemotherapy
egimens have been proposed. Doxorubicin, oxaliplatin, cisplatin,
uoropyrimidines, gemcitabine, irinotecan have been used, as has

nterferon [3]. In addition, bevacizumab and sorafenib in combi-
ation or as a separate regimen has also been proposed [3]. In a
ase report by Fonseca, gemcitabine in combination with oxali-
latin (GEMOX) was used to downstage an otherwise unresectable
umor, allowing an extended right hepatectomy, segment 2 wedge
esection with partial inferior vena cava resection, and hepatic
ilar lymphadenectomy [3]. Platinum based systemic chemother-
py has been used in pediatric FL-HCC cases, with radiographic
artial response in 31% of patients [7]. Currently, there are no
ffective treatments for metastatic disease. Surgical resection has
een used in regional metastasis and in recurrent distant metasta-
is [17]. Chemotherapy often fails to elicit a satisfactory response.

L-HCC malignant hepatocytes are indolent in nature and often
ave decreased mitotic index and normal growth factor receptors
24].
PEN  ACCESS
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4. Conclusion

FL-HCC is an aggressive, unique subtype of primary hepatic car-
cinoma affecting children and young adults without underlying
cirrhotic disease. Presenting symptoms are often indicative of mass
involvement with extrinsic and/or intrinsic tumor progression.
Jaundice can be a prominent physical finding with multifactorial
etiology. Intrinsic involvement of the biliary system with obstruc-
tion should be entertained and may  require formal CBD exploration
in addition to resection.

Conflict of interest

We have no conflict of interest to report.

Funding

There are no sources of funding to be declared.

Ethical approval

Approval has been given by the Western Michigan Cancer Center
ethics committee. WMCC  IRB approval.

Consent

Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal on request.

Author contributions

Alex Merlo Jr., MD – Writing of paper.
Mohamed Arafeh, MD – Editing of paper, data analysis.
Jairo Espinosa, MD  – Editing of paper, data collection.
Gitonga Munene, MD  – study concept, design, main author.

Registration of research studies

Researchregistry2484.

Guarantor

Gitonga Munene M.D. FACS.

References

[1] H.A. Edmondson, Differential diagnosis of tumors and tumor-like lesions of
liver in infancy and childhood, AMA  J. Dis. Child. 91 (2) (1956) 168–186.

[2] E.P. Simon, C.A. Freije, B.A. Farber, G. Lalazar, et al., Transcriptomic
characterization of fibrolamellar hepatocellular carcinoma, PNAS 112 (2015)
E5916–E5925.

[3] M.N. Mavros, S.C. Mayo, O. Hyder, T.M. Pawlik, A systematic review:
treatment and prognosis of patients with fibrolamellar hepatocellular
carcinoma, J. Am.  Coll. Surg. 215 (6) (2012) 820–830.

[4] M.  Torbenson, Fibrolamellar carcinoma: 2012 update, Scientifica (Cairo)
(2012) 743–790.

[5] A.W. Hemming, B. Langer, P. Sheiner, et al., Aggressive surgical management
of  fibrolamellar hepatocellular carcinoma, J. Gastrointest. Surg. 1 (1997)
342–346.

[6] F. Trevisani, et al., Etiologic factors and clinical presentation of hepatocellular
carcinoma, Cancer 75 (9) (1995) 2220–2232.

[7] V.B. Weeda, et al., Fibrolamellar variant of hepatocellular carcinoma does not
have a better survival than conventional hepatocellular carcinoma–results

and treatment recommendations from the Childhood Liver Tumour Strategy
Group (SIOPEL) experience, Eur. J. Cancer 49 (12) (2013) 2698–2704.

[8] R.T. Groeschl, et al., Multi-institutional analysis of recurrence and survival
after hepatectomy for fibrolamellar carcinoma, J. Surg. Oncol. 110 (4) (2014)
412–415.

http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0040


 –  O
5 al of S

[

[

[

[

[

[

[

[

[

[

[

[

[

[

O
T
p
c

CASE  REPORT
4 J.A. Espinosa et al. / International Journ

[9] M.  Bhagat, S. Kembhavi, S.S. Qureshi, Fibrolamellar hepatocellular carcinoma
with extensive vascular thrombosis, J. Cancer Res. Ther. 11 (2015) 493–494.

10] J.J. McCloskey, E.L. Germain-Lee, J.A. Perman, et al., Gynecomastia as a
presenting sign of fibrolamellar carcinoma of the liver, Pediatrics 82 (1988)
379–382.

11] R. Arora, Fibrolamellar hepatocellular carcinoma presenting as obstructive
jaundice: uncommon presentation of a rare entity, Pol. J. Radiol. 80 (2015)
168–171.

12] P. Soyer, A. Roche, M.  Levesque, Fibrolamellar hepatocellular carcinoma
presenting with obstructive jaundice a report of two  cases, Eur. J. Radiol. 13
(3) (1991) 196–198.

13] T. Ichikawa, M.P. Federle, et al., Fibrolamellar hepatocellular carcinoma: pre-
and posttherapy evaluation with CT and MR  imaging, Radiology 217 (1)
(2000) 145–151.

14] R.P. Eckstein, C.P. Bambach, et al., Fibrolamellar carcinoma as a cause of bile
duct obstruction, Pathology (Phila.) 20 (4) (1988) 326–331.

15] Z. Kristina, Differential diagnosis of hepatocellular carcinoma on computed

tomography, in: J.W.Y. Lau (Ed.), Hepatocellular Carcinoma – Clinical
Research, 2012, http://dx.doi.org/10.5772/28264.

16] A.G. Nerlich, et al., Excessive collagen formation in fibrolamellar carcinoma of
the liver: a morphological and biochemical study, Mod. Pathol. 5 (5) (1992)
580–585.

[

pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.
PEN  ACCESS
urgery Case Reports 36 (2017) 50–54

17] J.R. Craig, R.L. Peters, H.A. Edmondson, M.  Omata, Fibrolamellar carcinoma of
the  liver: a tumor of adolescents and young adults with distinctive
clinico-pathologic features, Cancer 6 (2) (1980) 372–379.

18] D. Ganeshan, J. Szklaruk, et al., Imaging features of fibrolamellar
hepatocellular carcinoma, Am.  J. Roentgenol. 202 (2014) 544–552.

19] A. Rammohan, J. Sathyanesan, et al., Bile duct thrombi in hepatocellular
carcinoma: is aggressive surgery worthwhile? HPB 17 (6) (2015) 508–513.

20] P.L. Jernigan, K. Wima, et al., Natural history and treatment trends in
hepatocellular carcinoma subtypes: insights from a national cancer registry, J.
Surg. Oncol. 112 (2015) 872–876.

21] F. Stipa, S.S. Yoon, et al., Outcome of patients with fibrolamellar
hepatocellular carcinoma, Cancer 106 (2006) 1331–1338.

22] S. Kakar, L.J. Burgart, K.P. Batts, et al., Clinicopathologic features and survival
in fibrolamellar carcinoma: comparison with conventional hepatocellular
carcinoma with and without cirrhosis, Mod. Pathol. 11 (2005) 1417–1423.

23] G.M. Fonseca, A.D. Varella, et al., Downstaging and resection after
neoadjuvant therapy for fibrolamellar hepatocellular carcinoma, World J.
Gastroint. Surg. 6 (6) (2014) 107–111.

24] S. Dhingra, W.  Li, D. Tan, et al., Cell cycle biology of fibrolamellar
hepatocellular carcinoma, Int. J. Clin. Exp. Pathol. 3 (2010) 792–797.
uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are

http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0070
dx.doi.org/10.5772/28264
dx.doi.org/10.5772/28264
dx.doi.org/10.5772/28264
dx.doi.org/10.5772/28264
dx.doi.org/10.5772/28264
dx.doi.org/10.5772/28264
dx.doi.org/10.5772/28264
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0115
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://refhub.elsevier.com/S2210-2612(17)30171-2/sbref0120
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	An unusual case of jaundice: Biliary tumor thrombus in fibrolamellar hepatocellular carcinoma
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusion
	Conflict of interest
	Funding
	Ethical approval
	Consent
	Author contributions
	Registration of research studies
	Guarantor
	References


