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Abstract

Background: Clinicopathological features and surgical outcomes of patients with fibrolamellar hepatocellular
carcinoma (FL-HCC) are underreported. The aim of this study is to describe clinical characteristics and surgical
outcomes for patients with this rare tumor to raise awareness among clinicians and surgeons.

Methods: Retrospective review of records of a tertiary referral center and specialized liver unit was performed. Out
of 3623 patients who underwent liver resection, 366 patients received surgical treatment for HCC; of them, eight
(2.2%) had FL-HCC and were resected between October 2001 and December 2018.

Results: Eight patients (3 males and 5 females) with FL-HCC (median age 26 years) underwent primary surgical
treatment. All patients presented with unspecific symptoms or were diagnosed as incidental finding. No patient
had cirrhosis or other underlying liver diseases. Coincidentally, three patients (37.5%) had a thromboembolic event
prior to admission. The majority of patients had BCLC stage C and UICC stage lIB/IVA; four patients (50%) presented
with lymph node metastases. The median follow-up period was 33.5 months. The 1-year survival was 71.4%, and 3-
year survival was 57.1%. Median survival was at 36.4 months. Five patients (62.5%) developed recurrent disease after
a median disease-free survival of 9 months. Two patients (25.0%) received re-resection.

Conclusion: FL-HCC is a rare differential diagnosis of liver masses in young patients. Since the prognosis is limited,
patients with incidental liver tumors or lesions with suspicious features in an otherwise healthy liver should be
presented at a specialized hepatobiliary unit. Thromboembolism might be an early paraneoplastic symptom and
needs to be elucidated further in the context of FL-HCC.

Keywords: Fibrolamellar hepatocellular carcinoma, FL-HCC, Paraneoplastic, Thromboembolism, Surgical outcome,
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Background
Malignant primary liver tumors are rare in young adults.
However, fibrolamellar hepatocellular carcinoma (FL-
_ — HCC) is an underestimated differential diagnosis of liver
* Correspondence: katrin.hoffmann@med.uni-heidelberg.de

'Department of General, Visceral, and Transplantation Surgery, Ruprecht Karls masses in young patients that can often be misinter-
University Hospital, Im Neuenheimer Feld 110, 69120 Heidelberg, Germany preted as benign lesions on radiological imaging and re-

2 i i . . . e . o3
Liver Cancer Centre Heidelberg (LCCH), Heidelberg, Germany quires histopathological confirmation. FL-HCC was first
Full list of author information is available at the end of the article

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.



http://crossmark.crossref.org/dialog/?doi=10.1186/s12957-020-01855-2&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:katrin.hoffmann@med.uni-heidelberg.de

Lemekhova et al. World Journal of Surgical Oncology (2020) 18:93

described in 1956 [1] as a subtype of HCC. It has a low
incidence (0.02 per 100,000) [2] and comprises between
1 and 9% of all HCC diagnoses [2—4]. The available data
shows a minor male predominance (male to female case
ratio 1.7:1) [2].

FL-HCC does not have specific symptoms and often
presents as an incidental finding [5, 6]. In contrast to
conventional HCC, it is not associated with cirrhosis,
hepatitis, or other liver diseases [7, 8]. Unlike hepatic
adenoma, FL-HCC has not been linked to estrogen or
other hormones. Due to some radiomorphological
similarities with focal nodular hyperplasia (FNH)
(both may present with a stellate central scar), FL-
HCC can be misinterpreted as FNH [9]. A non-
negligible portion of patients presents with advanced
disease of FL-HCC, but their medical history reports
show prior surveillance for FNH. Typically, they are
referred to tertiary centers after the growth behavior
of the lesion changed or intra-hepatic metastases have
occurred. FNH has been reported as a synchronous
or metachronous lesion in patients with FL-HCC
[10-14]. It was initially suspected as a potential pre-
cursor lesion [9, 14, 15], but causality could not be
proven [16, 17]. Until proven to be a benign lesion
by biopsy, every FNH with uncommon radiological
characteristics such as calcifications surrounded by
hypervascular features [18, 19] should be considered a
potential FL-HCC. On histological evaluation, vascular
invasion is often present and up to 40% of patients
have already developed regional lymph node metasta-
sis [20, 21]. Most patients are in an advanced TNM
stage at the time of diagnosis [20]. Genetically, FL-
HCC is defined by a focal deletion leading to
DNAJB1-PRKACA gene, which can be reliably de-
tected in formalin-fixed, paraffin-embedded tissue and
is pathognomonic for FL-HCC [17, 22-24]. Immuno-
staining typically reveals coexpression of CD68 (KP-1
clone) and CK7 [17].

A more favorable prognosis for FL-HCC compared to
classic HCC was discussed after partial hepatectomy.
The 5-year survival rates in surgical reports range from
70 to 76% [4, 25] with a median overall survival between
84 and 112 months [25, 26]. In contrast, non-resectable
FL-HCC showed a dismal prognosis with 5-year survival
of 0% and overall median survival of 12 months [26, 27].
However, even after resection, aggressive behavior with
early relapse (median time to recurrence 10-33 months
[27]) and recurrence rates between 33 and 100% have
been reported [4]. This underlines the absolute necessity
for early detection to allow potentially curative treat-
ment in specialized hepatobiliary units. The aim of this
study was to describe clinical characteristics and surgical
outcomes for patients with this rare tumor to raise
awareness among clinicians and surgeons.

Page 2 of 10

Methods

This study was reviewed and approved by the ethics
committee of the Medical Faculty Heidelberg at
Ruprecht Karls University in Heidelberg and conducted
in accordance with the Declaration of Helsinki and its
subsequent amendments [28]. A retrospective analysis of
patients referred to the Department of General, Visceral
and Transplantation Surgery of Ruprecht Karls Univer-
sity for liver surgery between October 2001 and Decem-
ber 2018 was performed. A total of 3623 patients
underwent liver resection for various conditions during
this period. A total of 366 patients received a liver resec-
tion due to HCC, and of these, eight patients underwent
an exploration due to FL-HCC, seven received a liver re-
section with primary curative intention, and one patient
had an extensively metastasized intraoperative finding,
rendering curative resection unattainable.

Prior to operation, each patient received a standard
clinical work-up, including thorax and abdominal im-
aging (contrast-enhanced CT and/or MRI with liver-
specific contrast agent), laboratory work-up, and clinical
assessment. Clinicopathological features are shown in
Table 1.

Morbidity and mortality of the surgical procedure as
well as recurrence rate and survival were analyzed as
outcome parameters.

None of the patients presented with synchronous ma-
lignancies. All patients received primarily surgical treat-
ment, and no preoperative radiological intervention
(preoperative portal or hepatic vein embolization or neo-
adjuvant treatment) was administered. All patients re-
ceived a postoperative consultation by an oncologist

Table 1 Population demographics

Population demographics

Age: median [years] (range [years]) 27 (19-36)
Male/female [n (%)] 4/3 (57.1%/42.9%)

H/o liver disease [n] -

H/o thromboembolic event [n (%)] 3 (42.9%)

Diabetes [n] -

Alcohol abuse [n] -

Smoker [n (%)] 2 (28.6%)

BMI median [kg/m?] (range [kg/m?]) 21.90 (18.90-29.37)
Thrombocytes median [/nl] (range [/nl]) 415 (255-574)

GOT/GPT: median [U/1] (range [U/1])
gGT/AP: median [U/1] (range [U/1])

51/59 (20-90/20-108)
35/102 (23-75/80-172)

INR: median [%] (range) 1.02 (0.93-1.5)
AFP > 81U/ml [n (%)] 3 (42.9%)

CEA > 2.5 ug/l [n] 0

CA19-9 > 37 U/ml [n] 0
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with recommendation in accordance with the actual
recommendation.

Anatomic disease extent was described using the
pTNM classification developed by Union for Inter-
national Cancer Control (UICC) and the American Joint
Committee on Cancer (AJCC), and clinical stage was de-
scribed according to the Barcelona Clinic Liver Cancer
(BCLC) classification. Liver resections are defined ac-
cording to the Brisbane 2000 Terminology of liver anat-
omy and resections.

Statistical analysis

Descriptive statistics were used for continuous variables;
medians and range are reported. Frequency distribution
described categorical variables. Mortality is defined as
death occurring in the hospital or within 30 days after
surgery. Due to the small sample size, analysis is limited
to descriptive statistics.

Results

Retrospective analysis identified eight patients with FL-
HCC, who underwent exploration with curative intent
within a 17-year period (October 2001to December
2018). Five female and three male patients with a me-
dian age of 26years (range 18-36years) received
surgery.

Three patients had a liver mass as incidental finding
on imaging prompted by unrelated conditions: one pa-
tient received abdominal MRI after an X-ray performed
for shoulder pain complaint showed elevated diaphragm
on the right side, one patient received abdominal ultra-
sound after presenting at the hospital with DVT, and
one patient received a CT scan of the thorax due to
pneumonia, which revealed a mass in the observable sec-
tion of the liver. Four patients had vague abdominal dis-
comfort that led to imaging and diagnosis.

All patients presented with the absence of liver disease,
and no cirrhosis was found on pathology examinations
of the non-tumor tissue.

AFP was slightly elevated (> 8 IU/ml) in two patients
(25.0%); however, no patient had an elevation above 15
IU/ml. Preoperative laboratory findings were unremark-
able in all patients and showed no liver dysfunction.
Pathological findings are presented in Table 2. 62.5%
presented with BCLC stage C, and the rest (37.5%) had
stage A.

Median time between diagnosis through biopsy or im-
aging and surgery was 21 days with a range of 7 to 240
days.

Incidentally, three patients (37.5%) had a thrombo-
embolic event prior to admission. Otherwise, no patient
presented with major preoperative morbidity, such as
cardiovascular, pulmonary, or metabolic diseases.
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Table 2 Tumor characteristics
Tumor histopathologic features
Number of lesions

Single [n (%)] 6 (85.7%)

Multiple [n (%)] 1 (14.3%)
Median size [cm (range)] 13 (3.5-24)
Nodal metastasis [n (%)] 3 (42.9%)
Metastasis [n (%)] 1 (14.3%)
Vascular invasion [n (%)] 5 (71.4%)

Microvascular invasion [n (%)] 3 (42.9%)

Macrovascular invasion [n (%)] 2 (28.6%)
UICC stage

['[n]

Il [n] -

IMA [n] -

1B [n (%) 3 (37.5%)

ICin ()] -

VA [n (%)] 3 (37.5%)

IV B [n (%)] 2 (25.0%)

Imaging showed well-circumscribed lesions with a
central scar, and most showed an arterial hyperenhance-
ment. Figure 1 exemplifies findings in the current group.

Seven patients (85.7%) who underwent curative treat-
ment presented with a single lesion, and one patient had
multiple (12.5%).

Three patients (37.5%) received major resections, and
four (50.0%) were treated with minor resection (typical
or atypical resection of three segments or less). One pa-
tient scheduled for curative surgery showed prior un-
diagnosed extensive peritoneal metastasis at exploration
and received an open biopsy, which confirmed the
diagnosis.

There was no in-house or 90-day mortality among this
group of patients. Postoperative morbidity rate was 25%
for major complications (> Clavien-Dindo grade 3) and
involved two patients. One patient developed multiple
complications: a bile leak (grade C), early postoperative
portal vein thrombosis, hematothorax, and ARDS; one
patient had a wound dehiscence requiring repeated
surgery.

One patient underwent resection at our center due to
recurrence after being surgically treated with a right
hemihepatectomy 2 years prior at another hospital, after
which the patient was monitored for recurrence.

Median follow-up was 47 months (range 1 to 60
months). The recurrence rate after hepatectomy was
714 % (intrahepatic: n = 3, diffuse: n = 2). Five patients
(62.5%) received treatment for progressive disease: either
as chemotherapy alone or in combination with radiation
or local radiological therapies as an individual approach.
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FLASH 3D).

Fig. 1 MRI scan of a 17-year-old female patient. a) Axial T2 weighted Half-Fourier Acquisition Single-shot Turbo spin Echo (HASTE) sequence
shows a large inhomogenous hepatic lesion with a central moderately T2-hyperintense scar (white arrowheads) in the left lateral and medial as
well as right anterior sectors. b) The central scar (white arrowheads) is more prominent in the axial native T1 Fast Low-Angle Shot (Flash) 2D
sequence. ) The lesion shows markedly inhomogenous hyperenhancement in the arterial phase (axial T1 FLASH 3D). The central scar (white
arrowheads) does not enhance. d) A ventral part of the lesion shows washout appearance (black arrows) in the portal venous phase (axial T1

Table 3 Follow-up summary

Patient Extent of surgery Recurrence Localization of Time to Treatment for recurrence/progressive Current  Follow-
recurrence recurrence disease status  up
period
1 Biopsy No (initial Sorafenib DOD 6
peritoneal months
metastasis)
2 Atypical resection No NED 57
segments 2/3 and 4b months
3 Anatomical resection Yes Multiple intrahepatic 9 months  Resection, cisplatin/gemcitabine, sorafenib, ~ AWD 47
segments 2/3 study regimen (oral FGF401 vs. oral FGF401 months
with PDR00O1)
4 Meso-hepatectomy 4a  Yes Intrahepatic 30 months  Re-resection AWD 60
and 4b plus segment 1 months
resection
5 Anatomical resection Yes Intrahepatic 14 months Radiotherapy, TACE, SIRT AWD 53
segments 2/3 months
[§ Left trisectionectomy No NED 1
with 4/5 en-block month
gastrectomy
7 Right trisectionetomy Yes Intrahepatic, lymph 3 months  Study regimen (lenvatinib vs. sorafenib) DCU 20
node, pulmonary, months
peritoneal
8 Left hemihepatectomy  Yes Peritoneal 4 months  Pembrolizumab DOD 7
months

NED no evidence of disease, AWD alive with disease, DOD dead of disease, DCU dead, cause unknown
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Three patients have died during follow-up. The 1-year
survival was 71.4%, and 3-year survival was 57.1%, with a
median survival time of 36.5 months after resection.
Follow-up is summarized in Table 3.

Discussion

After FL-HCC was first described by Edmondson in
1956, little progress has been made in the diagnosis and
treatment of this entity. Especially in the European re-
gion, there are only limited reports available, thus mak-
ing even an estimation of incidence for the region
difficult. Most reports are limited to case descriptions.
In the USA, FL-HCC estimates less than 1% of all pri-
mary liver tumors according to the SEER database [3]; in
contrast, Mexico reported an incidence rate of 5.8% [29].
Table 4 provides an overview of the reports on clinico-
pathological features and treatments of FL-HCC from
the European region published in the last 10 years.

FL-HCC predominantly affects younger patients, ages
10-30years old, although a second incidence peak has
been described at ages 60—69 [2]. The current series
consisted of patients all aged below 36years all pre-
sented with pure FL-HCC. It is conceivable and should
be evaluated further, if patients falling into the second
incidence peak have a fibrolamellar-like, conventional
HCC. A systematic testing for a DNAJB1-PRKACA fu-
sion gene is needed to assess this.

The slight male predominance reported in the analysis
of the SEER database [2] is consistent with the current
dataset. Most patients either present with incidental
findings or undergo work-up for abdominal pain and
weight loss [30], and the current dataset reports consist-
ent findings.

Three patients had a history of deep venous throm-
bosis, with one showing acute signs, due to extensive
phlebothrombosis, spreading to the inferior vena cava.
Although venous thromboembolism is associated with a
number of cancers [31], it is not commonly described
for HCC, especially rare HCC subtypes. There is an
established association between cirrhosis and venous
thromboembolism [32, 33], but cirrhosis in FL-HCC pa-
tients is uncommon. A link between thrombocytosis as
paraneoplastic syndrome of HCC due to TPO-
overproduction and large tumor volume, as well as high
alpha-fetoprotein, has previously been described by
Hwang et al. [34]. Two patients with history of deep
venous thrombosis also had thrombocytosis on admis-
sion in the current cohort, and all three had large tumor
volume, although alpha-fetoprotein was fairly low (<
13.51U/ml) in all patients. Only few reports describe an
association between FL-HCC and thrombosis, such as
atrial thrombus and pulmonary emboli [35] and
thrombus in the main portal vein [36]. A large-scale
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study is needed to further investigate the association of
thrombocytosis or thromboembolic events and FL-HCC.

Other paraneoplastic symptoms have previously been
described in case reports for FL-HCC. Hyperammone-
mic encephalopathy [37-39] is the most prevalent symp-
tom  described in  the literature.  Several
pathophysiological pathways need to be evaluated in
these cases, such as hepatocellular dysfunction, portosys-
temic shunting, and ornithine transcarbamylase muta-
tion. However, in most reported cases, none of these
mechanisms sufficiently explains the degree of hyperam-
monemic encephalopathy. Table 5 provides an overview
of reports describing FL-HCC presenting with potential
paraneoplastic symptoms. Interestingly, the association
between FL-HCC and gynecomastia has only been de-
scribed in pediatric population.

Vascular invasion was present in six patients: one
proved to be unresectable, while five received surgery
with curative intent. Four of these patients developed a
recurrence. Three patients had positive lymph nodes,
two of which developed a recurrence. Vascular invasion
and lymph node metastasis have been described in asso-
ciation with a worse outcome after surgical treatment of
FL-HCC [40, 41]. The current study supports previously
described association.

As with most cancers, negative resection margins are
associated with a better outcome [41]. In the current
dataset, five of seven successfully resected patients had
negative resection margins, while two remaining had
microscopically positive resection margins. Four RO
resected patients showed a recurrence, and one patient
with R1 situation had a recurrence within 3 months.
Despite RO resection margins, some series report a high
recurrence rate of up to 71% for FL-HCC [42]. Interest-
ingly, four out of five RO resected patients showed longer
survival (median survival 53 months, range 7-60
months) compared to R1 resected patients, despite most
presenting with a recurrence after surgery.

Female gender has been previously described as a vari-
able associated with a better overall survival [42]; how-
ever, other reports contradict this finding [5].
Interestingly, both patients in the current dataset who
died during follow-up were female.

Surgery remains the mainstream treatment for FL-
HCC; however, chemotherapy does not offer potential
benefit in unresectable patients. Most patients receive
sorafenib in unresectable cases with unsatisfactory re-
sults. Some publications report a stable disease under
this regimen [42], while others reported progression
[43]. Few case reports explore non-standard treatment
options with varying reports. Mafeld et al. reported a
case of FL-HCC successfully treated with TACE and
subsequent SIRT using Yttrium-90 leading to tumor
downsize to a resectable size [44]. Benito et al. reported



Page 6 of 10

(2020) 18:93

Lemekhova et al. World Journal of Surgical Oncology

unpedijexo wnupuoydodAy
WeE W9 le 'sop p=10959y ‘auIgeIPwab ueAn(py dN dN dN L dN 146U 53 o ssely 1/0 S¢ L [19] e 19 sein
w w (09]
vll €7 18 'S9A p=109s9y ON dN SOA dN L dN dN 1/0 8¢ L e 33 ppplopm
w une(dsid Buniwon [69]
| > — 9|gePasaluUn  ‘9pIsodols ‘UPAWOI] [SOA - SOA UN N UN ‘uonedisuod ‘ssoj 1B 1/0 w | ‘|e 19 1ablag
W ao1punef [89] e 19
dN - 9€ N4 'ON p=159s9y ON 0d ON dN L dN SAIONIISO ‘uled [eullopgy 0/1 S¢ L ouelses o
(painidny) [£5]
w9z W9ie 'sap Pa12959Y 4N ueAn(py XY UN UN | UN Bunwon ‘easneu ‘ued DNY 0/l 6C | ‘|e 19 ojoINuUIN
(8e-1L1
abuel) 6|
dN dN p=109s9y ON dN I\ dN dN dN dN 8/9 Uelpsiy vl [95] e 19 USZ
0-N4| ‘N4-G ‘SpIwopljeyy
‘apiweydsoydoloAd
JueAnfpy
w upIgnIoxop anbney
UN |7 18 ‘SO P210359Y ‘upe|dsid :ueAn(peoaN 0y SOA N € UN ‘uonednsuod ‘ssof 1ybIsp 1/0 4 | [5S] e 19 a0
w [¥S]
dN - 9€ N4 ON po129s9y ON dN dN dN L dN dN 0/1 9 L e s lREYD
(€G]
A€ JOMIYI9GeD)
A9 ulyum ‘sop p=210959y qluajelos ‘weAnfpy dN dN dN dN dN dN L/0 ¥l L Ppue uewens
gIUS4eI0S ‘UpIgnIOXop [zs] e 1@
dN — o|geesaiun ‘une|dsid :aAnel|jed - dN dN dN dN dN 0/1 T4 L [PuAmapuen
dulgrIDWSH ‘UIdIgNIOXOp
‘wnune(d ‘quunopa (1]
UN YN ‘S9A pa129say ‘gewnzIdeAsq ‘qluajelos 4N 4N UN N UN SOUWIAZUD JSAI| Pa1eAS] 1/0 6l | ‘|e 19 Japuag
w e [09]
N UILIM 'SoA p=210959y qlujelos ueAnfpy dN dN dN L dN Buipuy jeauapidul 0/1 6¢ l ‘e 19 Joneg
N3-S ured jeuiwiopge [6v] e 19
dN — 9|geasalUN  ‘Wnid[ed dleul|o ‘ulieldifexo - dN dN L dN ‘@dIpunef 'sso| 1ybIom 0/l ol L Za1@ ®|2s3
w qluajelos uswiopge Jamo| [8y]
W9 9z 1e'S9A p=109s9y ‘N4-G "unedsid uean(py 0d dN dN NN dN papualsip ‘uled [euilIopqy 1/0 4 l ‘e 13 eaini)
(06 g
dN - pa109say  -A) LIS ‘IDVL Juean(peoaN 04 dN  OSeAoldeiy L dN HOJUODSIP [eulwopqy L/0 4 L e 19 PIofeN
SNWI|0JAD ‘UIDIGNIOXOP
wee — 9lgeasalun 'qlua4elos ‘aAnel|ed - dN dN HNN dN uted [eulopay 0/1 8¢ L VA7 CRENIIk|
wog - 3|gessaiun ON - SOA  JSPAOIIN 1N UN uted [eulwIOpPQy 1/0 6l | [o¥] e 12 adu|
AKiabins sapou SUOISI) suuaned
IEMI uiblew ydwiAj uolseAul Jo 3wy jo
SO 9ouUa1nday U035y Adelayloway) UOINDISAY  SANISOd Jendsep  Jagquuny  abeig S2IN1e3) [eDIUIP [elIul  /9leN (K) aby  soquunN yoday

(6107-6007) Uoibas upadoing syl WO PLOUIDIRD Jejn||2d01eday Je||swe|oigly uo suodal usday t ajqel



Page 7 of 10

(2020) 18:93

Lemekhova et al. World Journal of Surgical Oncology

uespenb saddn 1ybu DNy ‘adninw ynw ‘dn-mojjoy N4 ‘sxuaned sid ‘sieak A ‘syruow w ‘paniodal 10U YN ‘|IDRINCION|-S N4-S

[59]
UN YN 2|geidssalun OoN OoN YN DseAoidepy L UN 1I0JUODSIP [eUILIOPQY 0/l 4 | ‘e 19 SIZI9 |
uted B3| 13| ‘ssauyeam
[eJauab 4ans) ‘uted 159D
UN — 9|geIPasAIUN  UPIgnIoXop ‘uie(dsid ‘nN4-s 4N UN N UNW UN ‘siskidowsy ‘ybnod ‘eaudsAg 0/l 8¢ | [#9] ‘e 19 ZOIN
ssew [€9]
WGz WGz e 'oN po129say dN dN ON dN L YN d|qedjed 19A9) ‘Uled [euilOpPaY 1/0 44 l € 39 |]ounig
[¢9]
dN dN p=109s9y dN dN I\ dN l dN sso| 1yBrem ‘uted DNY 0/1 ¥C L e 39 Yyepnoy
(S¥]
Wl wglieoN [SEIBEREN] quuniuns :ueAnfpy dN dN dN L dN dN L/0 9 L ‘e 19 Ojusg
(©%01)
Al
(%€0)
Il
(960)
Il (9%84)
Agy (9%01) (%£9) e (S9-6
ursid A g/ uigm (9%.2) (%) nu _ Alebawioeday ‘(96S7) S50 /(9%ce)  buel) g [0€]
8l sid €z p=109say (98t) JueAn(py dN SOA  DSEAODIN ‘(%06) L DDV IYBlem ‘(%45) uted jeuiwopgy 6 Uelpsiy or ‘[€ 19 Jnojey
AKiabins sapou SUOISI) suuaned
IEMI uiblew ydwiAj uolseAul Jo 3wy Jo
SO 9ouUa1nday U035y Adelayloway) UOINDISAY  DANISOd Jendsep  Jagquuny  abeig S2IN1e3) [eDIUIPD [elHul  /3leN (K) aby  uoquunN yoday

(panunuod) (6107—6007) Uoibas upadoing syl WOy PLOUIDIRD Jejn||2>01eday Je||swe|oigly uo suodal 1usday ¢ ajqel



Lemekhova et al. World Journal of Surgical Oncology (2020) 18:93

Table 5 Paraneoplastic symptoms reported in literature

Paraneoplastic symptom Report

Chapuy et al. [66]

Hyperammonemic encephalopathy
Sulaiman and Geberhiwot [53]
Sethi et al. [67]

Bender et al. [51]

Hashash et al. [68]

Alsina et al. [69]

Berger et al. [59]

Chan et al. [70]

Surjan et al. [38]

Suarez et al. [71]

Thakral and Simonetto [39]
Hashash et al. [68]

Bhagat et al. [36]

Asrani and LaRusso [35]

Khoo and Clouston [72]

Venous thrombosis

Marrannes et al. [73]
Lamberts et al. [74]
Saab and Yao [75]
Mansouri et al. [76]
Vandewynckel et al. [52]
Muramori et al. [77]
Smith et al. [78]

Sher et al. [79]

Hany et al. [80]
McCloskey et al. [81]

Gynecomastia

Agarwal et al. [82]
Saab and Yao [75]

Cold agglutinin disease Al-Matham et al. [83]

usage of adjuvant sunitinib after the resection of FL-
HCC with metastasis to the ovary with recurrence-free
patient at 12 months [45]. Doubtless, studies of chemo-
therapies in unresectable patients are necessary in the
future.

Conclusion

The clinicopathological features and outcomes described
in this report are consistent with those published in the
literature. Further reports from the European region are
necessary to evaluate FL-HCC further in this part of the
world. Since deep venous thrombosis is not usually
present in young, otherwise healthy individuals, with no
liver cirrhosis, findings in this report are thought-
provoking and the association between FL-HCC and vas-
cular thromboembolism should be studied on a larger
scale. Further, more reports on adjuvant or palliative
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treatment of FL-HCC may shed light on chemotherapy
regimens with most beneficial clinical outcomes.

Due to limited data on FL-HCC, low incidence affecting
predominantly young patients without comorbidities and
oftentimes vascular invasion at the time of diagnosis, clini-
cians should be vigilant. It is imperative to promptly refer
patients with incidental liver masses to a hospital with a
specialized hepatobiliary surgery unit for evaluation and
surgical treatment. Due to a similar radiological presenta-
tion of FL-HCC and FNH, all patients presenting with
atypical FNH on imaging should be evaluated at a tertiary
referral center to avoid fatal outcome due to misdiagnosis.
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