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Background: Aberrant subtypes of hepatocellular carcinoma (HCC) account for 20-30% of
all HCCs and habitually present a challenge in diagnosis and treatment. Scirrhous hepato-
cellular carcinoma (s-HCC) is often misdiagnosed as cholangiocarcinoma, fibrolamellar
hepatocellular carcinoma, or metastasis.

Methods: Electronic databases (PubMed, Web of Knowledge, Google Scholar, Cochrane
Library, and WHO International Clinical Trials Registry Platform) were searched for pub-
lications on scirrhous hepatocellular carcinoma without date or language restrictions. Quality
assessment was performed using a tool proposed by Murad et al for case reports and series.
For observational studies, MINORS quality assessment tool was used. This study was
registered at PROSPERO (CRD42020212323).

Results: S-HCC arises in patients with chronic hepatitis (hepatitis B in 60% and hepatitis C in
21%). S-HCC primarily affects men with a mean age of 55.8 years. Serum AFP is elevated above
20IU/mL in 66.7% of the patients. On ultrasound, s-HCC presents as hypoechoic or mosaic pattern
lesions (47.6% each) and causes a retraction of the liver surface (70%) when near the capsule.
Delayed enhancement of the tumor is evident in 87.0%. On MRI, 65.0% of s-HCCs show a target
appearance. Histopathologic pattern is mostly irregular (97.6%). Lesions show a bulging appear-
ance (100%), septae (85.6%) and a central scar (63.5%), and usually lack central necrosis (75%).
Immunohistochemistry shows HepPar 1 positivity in 64.6%, CK7 in 40.7%, and EMA in 41.9%.
The 5-year overall survival rate estimates 45.2% and 45.5% of the patients experience a recurrence
after hepatectomy.

Conclusion: S-HCC is a rare subtype of HCC primarily arising in hepatitis- or cirrhosis-
afflicted livers and incorporates atypical radiological and histopathological HCC features.
Despite lower recurrence rates, overall survival of patients with s-HCC is poorer than generally
for HCC, underlining the need for individualized treatment. Patients with atypical lesions of the
liver should be referred to tertiary hospitals for interdisciplinary assessment and treatment.
Keywords: scirrhous HCC, s-HCC, rare liver tumors, RELIVE initiative

Introduction

Scirrhous hepatocellular carcinoma (s-HCC) is a rare morphologic subtype of hepa-
tocellular carcinoma accounting for an estimated 4% of all HCCs. Only recently has it
been recognized as a subtype of HCC in the WHO classification.' HCC poses high
morbidity and mortality risks, becoming the fourth most common cause of cancer-
related mortality.” Atypical HCCs comprise about 20-30% of all HCC cases; however,

this estimation is based on limited data.’ Further analysis in order to estimate the

Received: 6 July 2021
Accepted: 16 September 2021
Published: 22 October 2021

Journal of Hepatocellular Carcinoma 2021:8 1269-1279 1269
© 2021 Murtha-Lemekhova et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.
v _No

com/terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By
accessing the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly
attributed. For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-1294-7459
http://orcid.org/0000-0003-2484-8615
http://orcid.org/0000-0003-1957-1594
mailto:katrin.hoffmann@med.uni-heidelberg.de
mailto:katrin.hoffmann@med.uni-heidelberg.de
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Murtha-Lemekhova et al

Dove

impact of morphological subtypes is needed to steer HCC
treatment forward, towards individual cancer therapy.

S-HCC is often misdiagnosed radiologically as cholan-
giocarcinoma, fibrolamellar hepatocellular carcinoma (FL-
HCC), or even metastasis.*’ Yet, for adequate treatment,
correct diagnosis is indispensable. Although morphologi-
cally there are some similarities between scirrhous and
fibrolamellar HCCs, only an adequate histological work-up
can lead to the correct diagnosis. S-HCC shows abundant
fibrous stroma, which accounts for 30-50% of the tumor
mass, concentrated at the center, with nests of densely asso-
ciated tumor cells.® While FL-HCC occurs primarily in
young patients without liver disease,® s-HCC tends to affect
patients with chronic hepatitis or cirrhosis. A crucial aspect
of diagnosis is molecular testing, as DNAJB1-PRKACA
oncogenic fusion is a sensitive marker for FL-HCC, albeit
potentially non-specific.’ Detailed future clinical character-
ization of patients may be revealing for the differentiation
between s-HCC and other lesions.

It is unclear, how the outcomes of s-HCC compare to the
conventional subtype and therefore patients receive the same
recommendations despite striking differences in the pathol-
ogy of the lesions and associated comorbidities. Comparative
studies on chemotherapy response in different subtypes of
HCC:s are also lacking. Comprehensive molecular analysis of
each subtype of HCC is necessary to achieve a satisfactory
level of expertise and with it structure the targeted approach
for adequate patient-oriented treatment. International clinical
registries for atypical HCCs could close the informational
gap and generate data for an evidence-based approach. The
aim of this analysis is to examine available data on clinical,
radiological, and histopathological features of s-HCC to
summarize the currently available knowledge and guide
further research into HCC subtypes.

Methods

The systematic review is reported in accordance with the
current PRISMA guidelines.'” The review methodology
was established before commencement. The protocol of
the study was registered prior to data extraction on
PROSPERO platform (CRD42020212323)."

Literature Search

A literature search was systematically conducted according
to the Cochrane
Collaboration.'? The aim of the search was to identify all

recent recommendations of the

reports on scirrhous hepatocellular carcinoma. The searches

were performed using databases MEDLINE via PubMed,
Web of Knowledge, Google Scholar, Cochrane Library, and
WHO International Clinical Trials Registry Platform. An
additional hand search was completed using the references
of included studies. The last search was performed on
February 12, 2021. No language or data restriction was
implemented. The details of the search strategy for
MEDLINE are provided in the Supplementary Materials.

Study Selection

No restriction was applied to the study design of the
publications as a scarcity of studies on s-HCC was antici-
pated. All studies describing histological, radiological, or
clinical features of s-HCCs were included. Publications
such as comments, editorials, meeting abstracts, corre-
spondence, and reviews were excluded. The screening of
titles, abstracts, as well as of full texts was carried out by
two independent reviewers (AML and JF). All disagree-
ments were resolved by consensus.

Data Extraction

Data extraction of included studies was performed inde-
pendently by two reviewers (AML and JF) using
a standardized form prepared beforehand. Following data
were extracted for each study: title of the publication, year,
authors, country, journal, source of funding, study design,
number in the cohort, patient characteristics, intervention,
radiological description of the tumors, histological classi-
fications and properties of the tumors, and clinical out-
comes, including follow-up and recurrence rates.

Statistical Analysis

Pooled data analysis of characteristics involved descriptive
statistics and most results were presented as percentages.
Continuous variables were presented as means with stan-
dard deviation. Statistical analysis was performed using
R version 4.0.3."°

Results

A total of 494 records were identified through databases
and hand-searches. After exclusion of duplicated, 333
records were reviewed based on title and abstract by two
independent reviewers. A total of 165 articles were further
assessed by full-text review by two independent reviewers.
Thirty-one articles were included in the qualitative synth-
esis and a total of 31 articles were included in various
aspects of quantitative analyses. Figure 1 illustrates the
study selection process.
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Diagram | Flow chart of the study selection process.

All included publications were of retrospective design
with the majority being case reports and reports of
series.*>'**! Due to scarcity of publications from the
US and Taiwan, National Registry analyses of 161 and

30 patients, respectively, were included in the analysis.****

Critical Appraisal of Included Studies
The methodological quality assessment of all included
studies was performed using a tool proposed by Murad

43

et al™” due to the nature of the review, predominantly case

reports and series, lack of a comparison group, and for

comparability of studies. Detailed information about
assessed qualities is provided as supplementary material
(Supplementary Table 1). For observational studies, meth-
odological index for non-randomized studies (MINORS)**
risk

was additionally used to assess of bias

(Supplementary Table 2).

Demographics and Clinical

Characteristics
The distribution of available literature on s-HCC shows
a certain predominance. Countries largely contributing
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articles on this subtype of HCC are Japan and South Korea
(Figure 1).

The proportions are somewhat different in population
sizes described (Figure 2). Although over 45% of all
articles on s-HCC are published from Japanese hospitals,
25% of all patients identified in this review were treated in
Japan. Only three publications originated from the US, the
largest one, deriving its information from the National
Registry, involved 161 patients, making it the second-
largest contributor in terms of population.*

Cumulatively, South Korea describes the largest popu-
lation in their publications, with Japan being the third
largest contributor.

Mean pooled population age was 55.8 years (£9.2
years), ranging from 24 to 78 years. The pooled cohort
consisted of 480 males and 154 females, equivalent to
of 3:1. Only five

reports' #203%38-4% described initial clinical presentations:

a male:female ratio case
two patients had no symptoms and presented for hepatitis
C follow-up, two patients experienced upper abdominal
pain, and one presented with back pain due to metastatic
disease. A total of 474 patients had preoperative informa-
tion on the presence of an underlying liver disease: 59.7%
(283 of 474 patients) had hepatitis B and 20.8% (99 of 474
patients) had a history of hepatitis C. Information on
NASH was

a cumulative cohort of 61 patients, NASH was present in

provided in two publications — in

1 . .
10 cases.>'” Alcohol overconsumption was described for

10 patients in 7 publications reporting on a total of 139
patients, amounting to 7.2%. AFP was provided in 15
publications. Serum AFP was increased above 20 IU/mL
in 70.3% (26 patients) with maximum reaching 2372[U/
mL in a pooled cohort of 37 patients (Table 1).

Radiological Features

In total, 14 articles reported radiological features of the
analyzed s-HCCs>'*1821:23:25:2733.37.3841 ot frequently
reported prominent radiological features on ultrasound, CT,
and MRI were selected and quantified (Table 2). On ultra-
sound, most s-HCC lesions presented as lesions with hypoe-
choic or mosaic patterns (each 47.6%), while an isoechoic
presentation was uncommon (4.8%). For lesions described as
located near the capsule of the liver, retraction of the liver
surface was present in 70% (14 of pooled 20 lesions). On CT
scans, most lesions were well demarcated (66 of 122 cases
[54.1%]). Sixty-seven percent presented with lobulated con-
tours (41 of 61 cases). Persistent hyperdensity of the tumor in
the delayed phase was reported in 87.0% of the lesions (80 of
92 cases). On MRI, target appearance was described in
65.0% of the patients (97 of 149 cases) in the hepatobiliary
phase.

Histopathological Features

4,5,14-16,18-27,29-33,36,38,41,42 :
295 5 5 520,356,741, prOVIded

Twenty-four articles
details on histopathological features of the tumors, sum-

marized in Table 3.

Distribution of publishing countries

o 13.2%
ERED

Figure | Distribution of countries to contribute publications on s-HCC.
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Distribution of data origin

Figure 2 Distribution of origin of population data.

Of the patients, 82.9% had a solitary tumor (136 of 164
cases), while 17.1% presented with multiple lesions (28 of
164 cases). The tumor size ranged from 1.2 to 17.0 cm
with a pooled mean and standard deviation estimated at
4.2+2.33cm. Edmondson—Steiner (ES) grade was provided
in 228 cases. 77.6% had ES grade I/Il while 22.4% had
grade III/IV. More specific ES grading was provided in
133 cases: while 30.1% had grade I, 50.4% had grade II,
18.0% had grade III and 1.5% were diagnosed with grade
IV. WHO tumor grading was defined in 227 cases: 25.5%
had Grade I, while 50.7% and 23.8% had Grade II and III,
respectively. Due to multiple revisions of the AJCC sta-
ging system, no synthesis of TNM staging could be per-
formed for included studies.

Background liver parenchyma was described in 19
publications. Of 314 patients, 69.0% (216 of 313 cases)
had either cirrhosis or chronic hepatitis in the rest of the
liver. Hepatitis was more prevalent amounting to 39.9% of
all cases (117 of 293 patients), while cirrhosis was evident
in 28.3% (83 of 293 cases). Normal liver parenchyma was
described in 11.8% of the patients (37 of 313 cases).
Steatosis was assessed by only two publications, with
a total of 57 patients: 63.2% (36 of 57 cases) had steatosis
on histopathology.

In 97.6% of the cases (41 of 42 patients), an irregular
histopathological structure of the border was described.
For cases close to the capsule, bulging appearance was
described in 100% of pooled cases (51 of 51). A complete
capsule was described in 26.3% of the patients (82 of 312

MW Japan

m Korea
USA
Thailand

® Australia

H China

M Taiwan

cases), although an incomplete capsule was present in 43
more. A septum was present in 85.6% of the patients (83
of 97 cases), while a central scar was reported for 63.5%
(40 of 63 cases). At the time of diagnosis/resection,
venous invasion was present in 32.6% (46 of 141 cases).
Most cases (174 of 232 cases) presented without necrosis,
amounting to 75%.

Only 14 studies®:1415:1820-22.2427.30313536 joqcribed
immunohistochemical properties of the tumors summar-
ized in Table 4. For targets analyzed in more than one
publication, data is provided in Table 4. HepParl was
evident in 64.6% of the patients (64 of 99 cases), while

Table | Demographics of Patients

Feature Metrics
Age
Mean * SD 55.8 + 9.2 years
Range 24-78 years
Gender
Male [n] 480
Female [n] 154

Aectiology of liver disease

Hepatitis B 59.7% (283/474)

Hepatitis C 20.8% (99/474)

NASH 16.4% (10/61)

Alcohol 7.2% (10/139)
AFP

>20 IU/mL 70.3% (26/37)
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Table 2 Radiological Features of s-HCCs

Table 3 Histopathologic Features of s-HCCs

Histologic Finding

Metrics

Imaging Modality Criterion Prevalence
Ultrasound Pattern:
Hypoechoic 47.6% (10/21)
Mosaic 47.6% (10/21)
Isoechoic 4.8% (1/21)
CT Liver retraction 70% (14/20)

Well demarcated 54.1% (66/122)
Lobulated contour 67% (41/61)
Persistent 87% (80/92)
hyperdensity in the

delayed phase

MRI Target appearance on
HBP

65.0% (97/149)

CK 7 was positive in 40.7% of the patients (35 of 86
cases). CK 19 was evident in 16% (20 of 125 cases).
EMA was positive in 41.9% of the patients (18 of 43
cases) (Table 4).

Clinical Outcomes

Fifteen publications'***2731.36-37.39.42

provided informa-
tion on follow-up. The follow-up ranged from 5 to 138
months. In 45.5% of the patients, a recurrence of s-HCC
occurred during the follow-up period (70 of 154 cases) and
35.7% of the patients died of disease during the follow-up
period (20 of 56 cases). A 5-year overall survival was
reported between 21.1% and 73.3% with a pooled mean
of 45.2%. All patients with reported outcomes have under-

gone hepatectomy.

Discussion

Analysis of HCC morphological subtypes is essential to
evolve treatment algorithms. With first-line treatment achiev-
ing a subpar median overall survival of merely 11-13

months*>4¢

and recurrence rates after hepatectomy remaining
high, the development of new therapies based on specific
pathophysiological ~characteristics and a personalized
approach is the only strategy to ensure no HCC patient is left
behind. As numerous scores have been unable to sufficiently
identify patients at risk for HCC development, recurrence, or
progression,’  translational research remains the only
approach with potential. After identifying fundamental clin-
icopathological features of specific subtypes of HCC, asso-
ciated genetic and molecular signal transduction elements can

then be studied to improve prognostic accuracy and adjust

Single tumor [%]
Multiple tumors [%]

82.9% (136/164)
17.1% (28/164)

Tumor size

Range 1.2-17 cm

Mean * SD 42 +233 cm
Edmondson grade

| 30.1%

1l 50.4%

1] 18.0%

v 1.5%
Grading

Gl 25.5% (58/227)

G2 50.7% (115/227)

G3 23.8% (54/227)

Background liver parenchyma
Hepatitis
Cirrhosis
Normal liver parenchyma

Steatosis

39.9% (117/293)
28.3% (83/293)
11.8% (37/313)
63.2% (36/57)

Irregular histopathological structure
Bulging of the tumor*

Capsule

Septum

Central scar

Venous invasion

97.6% (41/42)
100% (51/51)
26.3% (82/312)
85.6% (83/97)
63.5% (40/63)
32.6% (46/141)

Necrosis:
Present
Absent

25.0% (58/232)
75.0% (174/232)

Note: *For tumors located near the capsule.

treatment and surveillance. The aim of this review was to

summarize available knowledge on s-HCC and thus provide

a solid basis for further research on s-HCCs.

The distribution of publications on s-HCC is striking.

Although it is not surprising that countries with higher

incidence of viral hepatitis, such as South Korea and

Japan, would report on s-HCC more, the absence of pub-

lications from South America, Canada, China, Russia,

Table 4 Immunohistochemical Features of s-HCCs

Immunohistochemical Feature

Prevalence

HepParl positivity
CK?7 positivity
CK19 positivity

EMA positivity

64.6% (64/99)
40.7% (35/86)
16.0% (20/125)
41.9% (18/43)
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Africa, and Europe is surprising and may be indicative of
publication bias. Additionally, s-HCC has only recently
been recognized as a separate subtype of HCC, thus,
some retrospective studies may perhaps still be pending.
Hepatitis B predominates in patients with s-HCC,
afflicting approximately 60% of all reported cases, while
hepatitis C causes liver disease in roughly an additional
20%.
reported viral causes of all HCC subtypes,”® although
NAFLD and NASH have been rising as a cause of con-
ventional HCC recently.*” NAFLD was not prevalent in

These proportions roughly mirror previously

s-HCC, neither was alcohol overindulgence. With different
causes predominating in conventional versus scirrhous
HCCs, the one-for-all therapy approach appears counter-
intuitive.

Individualized targeted therapy based on tumor recep-
tor profiles has long been introduced in routine breast
cancer treatment.”® System-based approach and genomic
profiling have identified numerous potential targets in
HCC treatment, such as Wnt/B-catenin pathway, telo-
merases, and p53.°" However, an individualized therapy
strategy is far from implementation for HCC patients.
Additionally, no profiling has thus far been made of aty-
pical HCCs, an approach with the potential to identify
targets with adequate subtype and patient specificity.

S-HCC incorporates typical and atypical radiological
and histopathological HCC features. While most HCC
lesions appear round and hypoechoic on ultrasound,
a mosaic pattern was just as frequent in s-HCC.
Commonly, this feature appears in HCC with degenerative
changes.”® Many imaging features of s-HCC seem to be
related to its abundant desmoplastic tumor stroma. The
fibrous stroma of s-HCC is presumably responsible for
the frequent finding of retraction of the liver capsule,
which is rare in untreated classical HCC. However, hepatic
capsular retraction can occur in various other malignant
and benign etiologies, including classical HCC with
volume loss after locoregional therapy, other malignant
liver tumors with fibrous stroma (cholangiocarcinoma,
epithelioid hemangioendothelioma, FL-HCC), and conflu-
ent hepatic fibrosis, which often occurs in liver cirrhosis.”
Moreover, hepatic hemangiomas are more likely to
become fibrotic and decrease in size in progressively cir-
rhotic livers and can retract the liver capsule.’® The
dynamic contrast enhancement of s-HCC resembles that
of cholangiocarcinomas, as both are rich in fibrous
stroma.> In contrast to the fast wash-in and wash-out of
HCC, s-HCC and

untreated conventional

cholangiocarcinomas frequently present with a peripheral
rim APHE and progressive enhancement in the venous and
delayed phases, whereby the areas of delayed enhance-
ment often closely correspond to the presence of fibrotic
fibers on histopathology.”® The presence of delayed
enhancement in parts other than septaec and the capsule
in untreated HCC-lesions can be seen as indicative for
a variant type of HCC, particularly s-HCC.® However,
delayed enhancement is also typical for metastases of
colorectal adenocarcinoma.’”’

Although rare, the most frequent complications of
biopsy are seeding and bleeding; thus, more emphasis
has been placed on radiological imaging in the diagnostic
algorithm.>® Yet, histopathological assessment is necessary
for a definitive diagnosis. Most studies report experience
with s-HCC after hepatectomy; however, since hepatitis-
associated liver disease tends to precede s-HCC and many
patients with HCC and liver cirrhosis can neither undergo
surgery nor biopsy, a certain reporting bias must be
assumed.”®>’

Edmondson—Steiner classification is one of the most
widely used histopathological classifications of HCC.
Most s-HCC patients had grade I/Il with less than 25%
presenting with grade III/IV, which contrasts general
reports on HCC.%%°' It has been shown that ES grade
may correlate with the recurrence of HCC.®' With 44.9%
of the patients with available data presenting with
a recurrence during follow-up and generally reported
lower ES grades for s-HCC, this hypothesis is, although
indirectly, supported.

Specific markers for distinct lesions are crucial. Since
the identification of DNAJBI-PRKACA oncogenic
fusion in FL-HCC that has high sensitivity, the accuracy
of diagnosis improved, and novel therapeutic targets
could be proposed.®> EMA is a marker of combined
hepatocellular-cholangiocarcinoma® and, interestingly,
was positive in nearly half of all s-HCC cases (41.9%)
seeding doubt as to where s-HCC stands on the spectrum
of HCC lesions. However, a sensitive marker for s-HCC
is yet to be identified. Some authors suggest arginase-1
may be a more specific marker for HCC.** This may also
hold true for s-HCC; Krings et al described a cohort of
20 patients with s-HCC and 11 out of 13 cases were
positive for arginase, while only 5 of 19 were positive
for HepParl.* Unfortunately, this marker is widely unex-
plored in context of s-HCC. Additionally, polyclonal
CEA®® may present an interesting stain for s-HCC, but
thus far unexplored. Surprisingly, most s-HCCs were
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described to have a bulging appearance on histopatholo-
gical examination when located near the capsule, yet, on
radiological examination, surface retraction was most
commonly reported — a clear contradiction, which war-
rants a comparative investigation.

The analyzed data showed a 5-year overall survival
rate of 45.2%, which is on the lower end of survival for
HCC, as typical post-resection rates range from 41% to
74%.°° At the same time, the weight of the US registry
significantly impacted the pooled mean, as it had the
most patients and showed the lowest 5-year overall sur-
vival rates. Due to such discrepancies in reported survi-
val rates, socioeconomic reasons and the structure of
health care systems must be considered during the com-
parison. The recurrence rate reported was lower com-
pared to the reported recurrence of up to 70% for all
HCCs (68). With most patients presenting with hepatitis
and cirrhosis and follow-up information lacking for most
patients, it is vital to consider that the true recurrence
and survival rates remain concealed and may lay far
below currently presented.

Certainty of Evidence

The certainty of evidence within a systematic review or
a meta-analysis is contingent on the design and methods of
the included studies. It can be greatly affected by each
publication and its risk of bias, as well as other factors
such as inconsistency, imprecision, and indirectness.
Additionally, a bias considerably affecting systematic
reviews of rare conditions or interventions is publication
bias. Inevitably, certainty in evidence derived from case
series and reports will be very low. Nevertheless, infer-
ences from these on rare and underreported conditions can
be used for decision-making and is the best evidence on
such afflictions to date.

The methodological quality assessment of included
studies was performed using a tool proposed by Murad
et al and assessed the domains of selection, ascertainment,
causality, and reporting of the included case reports and
For observational studies, MINORS was
additionally used as a risk of bias assessment. Overall,

case series.*

due to the study design and conceptual framework, the
quality of evidence is very low.

Conclusion
S-HCC is a rare subtype of HCC that primarily arises in
diseased livers with hepatitis or cirrhosis but lacking

symptoms. S-HCC can often be misdiagnosed as fibrola-
mellar carcinoma, cholangiocarcinoma, or hepatic metas-
tasis. Most cases of s-HCC have, perhaps, not been
reported yet. Comparatively, low recurrence rate (45.5%),
yet poor 5-year survival rate (45.2%) indicate that con-
founding factors may compromise patient life expectancy.
A more comprehensive analysis of complex subtypes of
HCC is possible with more reports from various parts of
the world, and special emphasis must be placed on long-
term outcomes after treatment, and clinical and histologi-
cal features. Currently, patients with atypical lesions in the
liver should be presented at tertiary referral hospitals for
interdisciplinary assessment and treatment.
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