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WHO 2019 Classification

WHO classification of tumours of the liver and
intrahepatic bile ducts

Benign hepatocellular tumours Benign biliary tumours and precursors
8170/0  Hepatocellular adenoma 8160/0 Bile duct adenoma
HNF1A-inactivated hepatocellular adenoma 9013/0  Adenofibroma NOS
Inflammatory hepatocellular adenoma 8148/0  Biliary intraepithelial neoplasia, low grade
B-catenin-activated hepatocellular adenoma 8148/2  Biliary intraepithelial neoplasia, high grade
B-catenin-activated inflammatory hepatocellular 8503/0 Intraductal papillary neoplasm with low-grade
adenoma intraepithelial neoplasia
8503/2 Intraductal papillary neoplasm with high-grade
Malignant hepatocellular tumours and precursors intraepithelial neoplasia
8170/3  Hepatocellular carcinoma NOS 8503/3 Intraductal papillary neoplasm with associated invasive
8171/3 Hepatocellular carcinoma, fibrolamellar carcinoma
8172/3 Hepatocellular carcinoma, scirrhous 8470/0  Mucinous cystic neoplasm with low-grade
8174/3 Hepatocellular carcinoma, clear cell type intraepithelial neoplasia
Hepatocellular carcinoma, steatohepatitic 8470/2  Mucinous cystic neoplasm with high-grade
Hepatocellular carcinoma, macrotrabecular intraepithelial neoplasia
massive 8470/3  Mucinous cystic neoplasm with assoclated invasive
Hepatocellular carcinoma, chromophobe carcinoma
Hepatocellular carcinoma, neutrophil-rich
Hepatocellular carcinoma, lymphocyte-rich Malignant biliary tumours
8970/3  Hepatoblastorna NOS 8160/3 Cholangiocarcinoma

Large duct intrahepatic cholangiocarcinoma
Small duct intrahepatic cholangiocarcinoma
8020/3 Carcinoma, undifferentiated, NOS
8180/3 Combined hepatocelluler carcinoma and

cholangiocarcinoma

8240/3  Neuroendocrine tumour NOS

8240/3 Neuroendocrine tumour, grade 1

8249/3 Neuroendocrine tumour, grade 2

8249/3 Neuroendocrine tumour, grade 3

8246/3  Neuroendocrine carcinoma NOS

8013/3 Large cell neuroendocrine carcinoma

8041/3 Small cell neuroendocrine carcinoma

8154/3  Mixed neuroendocrine-non-neuroendocrine neoplasm
(MINEN)

These morphology codes are from the Intemational Classification of Diseases for Oneology, third edition, second revision (IGD-0-3.2)
(1378A). Behaviour is coded /0 for benign tumours; /1 for unspecified, borderline, or uncertain behaviour; /2 for carcinoma in situ and
grade Il intraepithelial neoplasia; /3 for malignant iumours, primary site; and /6 for malignant tumours. metastatic site. Benhaviour code /6 is
not generally used by cancer registries.

This classification is modified from the previous WHO classification, taking into account changes in our understanding of these lesions.

— WHO classification of tumours of the digestive system. 5th Edition 2019
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Changes since previous WHO

Hepatocellular adenoma subtypes:

Hepatocellular carcinoma subtypes:

HNF1A-inactivated

Inflammatory

Beta-catenin-activated
Beta-cateinin-activated inflammatory

Steatohepatitic

Clear cell
Macrotrabecular/massive
Scirrhous

Chromophobe
Fibrolamellar
Neutrophil-rich
Lymphocyte-rich

Benign biliary precursors (two-tiers grade
system):

- Biliary intraepithelial neoplasia, low grade

- Biliary intraepithelial neoplasia, high grade

- Intraductal papillary neoplasm with low-grade dysplasia

- Intraductal papillary neoplasm with high-grade dysplasia

- Mucinous cystic neoplasm with low-grade dysplasia

- Mucinous cystic neoplasm with high-grade dysplasia

Malignant biliary tumours

— Cholangiocarcinoma: - large duct and small
duct Icca

Combined HCC and CCA (no
subtypes)

Classification of NETs



The diagnosis of a liver tumour is facilitated by

4 vital pieces of clinical and radiological
information

* Age
« Solid vs cystic
+ Single vs multicentric

* Underlying fibrotic chronic liver
disease
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Diagnostic clues from the clinical
picture

* Age
* Sex

* Anamnestic data: contraceptive
pills, drugs, dismetabolic
disorders, hematologic diseases.

* Biological markers: viral serology,
oncofetal markers (AFP, CEA).

Case scenario:

* A vyoung woman taking contraceptive pills
who presents with acute abdominal
haemorrhage is most likely to have a
hepatocellular adenoma

* The presence of underlying chronic liver
disease, especially when there is advanced
fibrosis or cirrhosis, represents high odds for
the presence of HCC

Age < 2 years

Infantile haemangioma
Mesenchymal hamartoma
Hepatoblastoma

Hepatic malignant rhabdoid tumour

Rhabdomyosarcoma

Age > 2 years

Focal Nodular Hyperplasia

Hepatocellular adenoma

Fibrolamellar carcinoma

Hepatocellular carcinoma

Transitional liver cell tumour

Calcifying nested epithelial stromal tumour

Undifferentiated embryonal sarcoma



Diagnostic clues from the
radiological information

Solid vs cystic
 Single vs multicentric

Imaging pattern and its variation during
follow-up

Underlying fibrotic chronic liver disease
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HCC at contrast-enhanced spiral CT

Baseline Arterial phase Venous phase Delayed phase

The HCC lesion in segment IV is barely visible at baseline scan (A), shows clear-cut enhancement in the
arterial phase (B, arrow) and rapid wash-out in the portal venous (C, arrow) and delayed phases (D, arrow).
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Hepatic Cavernous Hemangioma

CE 3D FS T1W GRE in arterial (A), venous (B) and delayed phases (C)
demonstrate characteristic peripheral pooling or puddling
enhancement with centripetal fill in over time. This pattern is
pathognomonic for benign cavernous hemangioma. T2W images show
the lesion to be as bright as CSF at both echo times, 80 msec (D) and
140 msec (E). This excludes the possibility of hepatoma which may
be hyperintense on less heavily T2W images of TE=80 msec.

Copyright ©
American College of Radiology

All Rights Reserved
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Diagnostic algorithm of liver lesions

Epithelial-lined

| +
Cuboidalto Clliated Billary / mucinous / oncocytic
low columnar I— +- papillary architecture
|.-.._..uw“_||,,,,° 1k

Solitary bile
duct cyst

Immature l-lopabcytasoromr | Ducts/glands/mucin | Hepatocytes and
appearing cells eosinophilic cells ducts/glands/mucin
Bac:r?;fn d No Fibrotic
9 ckgroun
Hepatocytes with any of:
Bile, Arg1, HSA, CD10,
. pCEA
D10, p D10, p AND
Ducts/glands/mucin/K19
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Download at: Neil Theise on SlideShare.net
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First step — Diagnostic algorithm
Gross appearance
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Diagnostic algorithm of liver
lesions with solid mass

qm_

ﬁ Immature Hepatocytes or other large | Ducts/glands/mucin | Hepatocytes and
appearing cells eosinophilic cells ducts/glands/mucin
No Fibrotic
ckgroun
Hepatocytes with any of:
Bile, Arg1, HSA CD10,
EA
Any of: Bile, HSA, Arg1, Any of: Bile, HSA, A pe
CD10, pCEA D10, pCEA AND
Ductsiglands/mucin/K19
+ -—
A 4 r
Hepatoblast Large Metas tasi FNH Motastasi Meyenbu CholangioCa Combined
u:aﬂl’chl:":'e Renerative I = | | || = | s '?‘“-’9 I'L'I MCC-’-
Nodule E] | Motastasis | CholangioCa

[Wetmss ][ Dyspiastc [ee | 2 denorms

Nodule | I
Fibrolamellar HCC Biliary
E m— Adenofibroma
Fetal Type
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Diagnostic algorithm of liver
lesions with solid mass

Immature
appearing cells

Hepatoblastoma,
except Fetal Type

Mctastasis

GCZ_ I}artners
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Hepatocytes or other large Ducts/glands/mucin Hepatocytes and
eosinophilic cells ducts/glands/mucin
ibrotic
No Fibrotic
Background Background

Arg Any of: Bile, HSA, Arg1,

pCEA CD10, pCEA

R + . Benign

Renerative
Nodule

| Metastasis I FNH Metastasis von Meyenburg
complex

Dysplastic
Nodule

HCA
Bile duct
HCC adenoma
Fibrolamellar HCC Biliary

Hepatoblastoma,

Fetal Type

Download at: Neil Theise on SlideShare.net

Hepatocytes with any of:
Bile, Arg1, HSA, CD10,

pCEA
AND

Ducts/glands/mucin/K19

Malignant

CholangioCa

Metastasis

Combined
HCC-
CholangioCa
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Solid lesions in fibrotic
background

—> | Macroregenerative nodule

—+—> | Dysplastic nodule

| é _

—
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Key diagnostic features:
architectural elementary lesions

Pseudoglands Slnus0|dal nuclear allgnment

Nuclear crowding Non accompanled arterles

Liver Transplantation Volume 10, Issue S2, pages S9-S15, 30 JAN 2004 DOI: 10.1002/1t.20047
— http://onlinelibrary.wiley.com/doi/10.1002/1t.2004 7 /full#fig1
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http://onlinelibrary.wiley.com/doi/10.1002/lt.v10:2+/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/lt.20047/full

Key diagnostic features: cytological
elementary lesions

Large cell change Small cell change
(preserved N/C ratio) (increased N/C ratio)

Liver Transplantation Volume 10, Issue S2, pages S9-S15, 30 JAN 2004 DOI: 10.1002/1t.20047
http://onlinelibrary.wiley.com/doi/10.1002/1t.20047/full#fig2
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http://onlinelibrary.wiley.com/doi/10.1002/lt.v10:2+/issuetoc

Macroregenerative nodule

b » » P .y ’. ll PN AT S
e o. . ...\ - &;‘hﬂ‘\ .< l 0.‘ ’M- g
3 8 A U KON MTA cag B
AN B R e e PSR

s % A% o e o e A 4
St ST AT P NG R i

i S )30 t¢ V&, an Y . ~ ) -... o
DY e SN Shis e g, et

UCLPartners

§ &
S
c s
o =
—~%
Y3
e W
.
lN
©
>
e
o

Academic Health Science Partnership



Low grade dysplastic nodule
(LGDN)

a distinctly nodular lesion
that differs from the
surrounding

liver parenchyma

Normal cytology or
Large cell change only
No architectural atypia

— Digestive and Liver Disease 43S (2011) S361-S37
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High grade dysplastic nodule
(HGDN)
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* Cytologic atypia
e.g. small cell change
* Architectural atypia
e.g. plate thickening,
nuclear crowding,
pseudogland formation
* Clone-like domains
e.g. fatty or clear cell
change, iron resistance
etc.
* Nodule-in-nodule
expansile growth

Digestive and Liver Disease 43S (2011) S361—8372R0yaI Free London m

NHS Foundation Trust



Nomenclature of small (< 2 cm) hepatocellular
lesions (international consensus 2009)

Dysplastic foci (only seen under microscope)

Microscopic features: cluster of hepatocytes, <1 mm, characterized by small
(SCC) or large cell (LCC) changes.

Dysplastic nodule

Gross features: a distinctly nodular lesion that differs from the surrounding
liver parenchyma with regard to size, colour, texture and degree of bulging of
the cut surface.

Microscopic features: distinguished into two categories:

1. low grade (LGDN): a (clonal) cell population lacking architectural atypia
with mild increase in cellularity as compared to surroundings; portal

tracts detectable within;

2. high grade (HGDN): frank cytological and architectural atypia as
compared to surroundings but insufficient for a diagnosis of malignancy;
portal tracts detectable within.

Small HCC (<2cm)

According to gross and microscopic features it is differentiated into:

1. early HCC: a vaguely nodular lesion with indistinct margins with a well
differentiated histology which may require careful distinction from

HGDN; a few portal tracts detectable within;

2. progressed HCC: a distinctly nodular lesion with well (G1) to
moderately (G2) differentiated histology in which malignancy is
recognized at first glance; no portal tracts detectable within.

M. Roncalli et al. | Digestive and Liver Disease 43S (2011) S361-S372 Royal Free London m
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HCC - Subtypes
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HCC — Subtypes
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Tumour grading

Three-point grading system:
 Well-

* Moderately-

* Poorly-differentiated

UCLPartners Royal Free London [\'/z&

NNNNNNNN dation Trust



HCC - Immunohistochemistry
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Sensitivity of commonly
used hepatocellular markers

| WELLDIFF MODERATELY-DIFF POORLY-DIFF

Hep-PAR1 100% 98% 63%
pCEA/CD10 92% 88% 60%
Glypican-3 62% 83% 86%
Arginase-1 100% 100% 97%

Philips/Kakar, Arch Path Lab Med 2015



TNM staging of HCC
| UICC/AICCT® | UICC/AJCCE®

T1 Solitary tumour without vascular invasion

Solitary tumour with vascular invasion or
multiple tumours, none >5cm

T2

Multiple tumours any >5cm or tumour
involving a major branch of portl or hepatic
veins

T3a Multiple tumours any >5cm

T3b Tumour involving a major branch of portl
or hepatic veins

T3

Tumour(s) with direct invasion of adjacent
organs other than the gallbladder or with
perforation of visceral peritoneum

T4

Regional LN mets

N1

Distant metastasis

M1

UCLP_. ..._._

Academic Health Sci

ence Partnership

T1a Solitary tumour 5 cm or less in greatest
dimension without vascular invasion

T1b Solitary tumour >5cm without vascular
invasion

Solitary tumour with intrahepatic vascular
invasion or multiple tumours, with or
without vascular invasion

Tumour perforating the visceral
peritoneum

Tumour involving local extrahepatic
structures by direct hepatic invasion

Regional LN mets (histological examination
of 6 or more lymph nodes)

Distant metastasis

WNHS

NHS Foundation Trust



Diagnostic algorithm of liver
lesions with solid mass

Immature Hepatocytes or other large
appearing cells eosinophilic cells
B aFcllt<J r(r)cglLTnd g
9 ckgroun
HSA, AFP, Any of: Bile, HSA, Arg1, Any of: Bile
Arg1 CD10, pCEA D10, p

+ + + (=
Hepatoblastoma, Large Metastasis I FNH | | Metastasis
except Fetal Type Renerative

(]
Metastasis Dysplastic E

Nodule
[ Fiorotameltar Hee |

HCC

Hepatoblastoma,
Fetal Type

Ducts/glands/mucin

Benign

von Meyenburg
complex

Bile duct
adenoma

Biliary
Adenofibroma

U CLPa rtners Download at: Neil Theise on SlideShare.net
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Hepatocytes and
ducts/glands/mucin

Hepatocytes with any of:
Bile, Arg1, HSA, CD10,

pCEA
AND

Ductslglands/mucin/K19

Malignant
CholangioCa Combined
HCC-
Metastasis CholangioCa
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Solid lesions in non-fibrotic
background

S Focal nodular hyperplasia
(FNH)

Hepatocellular adenoma (HCA)
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< Health Science Partnership NHS Foundation Trust



CASE

+ Specimen type: Right hepatectomy

» Clinical details: 35 year old lady with a liver lesion.

* Macroscopic description: Non cirrhotic liver with a circumscribed, cream coloured
and lobulated nodule, measuring 46 x 35 x 52 mm. A central scar is noted.

UCLPartners Royal Free London [\'/z&

i NHS Foundation Trust
Academic Health Science Partnership



Histology
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Glutamine synthetase

Glutamate + ATP + NH3 — Glutamine + ADP + phosphate

FNH

- Normal

' -. Sl
e s .L'.:".‘;z:" 4
Histopathology 2013, 62, 431-445. DOI: 10.1111/his.12011
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http://en.wikipedia.org/wiki/Adenosine_triphosphate
http://en.wikipedia.org/wiki/Adenosine_diphosphate

Diagnosis

Focal Nodular
Hyperplasia (FNH)
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Diagnostic algorithm of liver
lesions with solid mass

Immature Hepatocytes or other large
appearing cells eosinophilic cells
B aFcllt<J r(r)cglLTnd g
9 ckgroun
HSA, AFP, Any of: Bile, HSA, Arg1, Any of: Bile
Arg1 CD10, pCEA D10, p

+ + + (=
Hepatoblastoma, Large Metastasis I FNH | | Metastasis
except Fetal Type Renerative

(]
Metastasis Dysplastic E

Nodule
[ Fiorotameltar Hee |

HCC

Hepatoblastoma,
Fetal Type

Ducts/glands/mucin

Benign

von Meyenburg
complex

Bile duct
adenoma

Biliary
Adenofibroma

U CLPa rtners Download at: Neil Theise on SlideShare.net

Academic Health Science Partnership

Hepatocytes and
ducts/glands/mucin

Hepatocytes with any of:
Bile, Arg1, HSA, CD10,

pCEA
AND

Ductslglands/mucin/K19

Malignant
CholangioCa Combined
HCC-
Metastasis CholangioCa
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CASE - Macroscopic

« Specimen type: Segment 5 liver resection

« Clinical details: 30 year old lady with an incidental finding of and isolated,
undefined, liver lesion. AFP normal.

* Macroscopic description: Non cirrhotic liver with a circumscribed, pale tan
coloured nodule, measuring 15 x 13 x 15 mm.

T

—
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HCA: Heterogenous entity subclassified into 3
groups according to genotype and phenotype

428,02

f the main

w
arracteristics

 CEnical context

Histological

tastures

sisst HCA [D-HCA), and f-casenin-aciivated IHCA (b-IHCA)

30-35%

Biallefic inaclivating mutations of HNFIA:

* Samaic mtations: 90%; mainly in women

+ Gemiing mulations: 10% (MODY3)

+ CYPIB1T mutaices may predispose to H-HCA

Typical (massive fal component)

+ Diffuge ang homageneous signal dropout on
T1-weighted images

+ Usualy moderate arterial anhancemant, not
pessistent during the delayed phase

Atypical ¥ no steatosis

Females, childoganng

Males (rare)

NCOY3 (bath sexas; familid form)
Solitary, mubiple, adenomanoss

Typcal: kbulaled comours, difuse
macroslaalosisimicroskaatosis, baloonad, clear
cals, a fow pseudoglands

Qften: microadenomas n background lwer
Noo-typieal: 00 (or minoe geatos's; myxoid
soma

Lise faly 0 tinding prosan: absent n tumour

b

ing in normal liver)
| eactice GS: absant or posive around veins, or
) scaltered paichy staning
Risk of
womplications
# subtypes Low risk of HCC
Rzemonhage risk
#>5¢cm

IL-BIJAK/STAT activation due fo musations:
WLEST coding go1 30 {609%): FRK [10%); STAT3
(5%); GNAS (5%}, JAXT (3%} unknawn {20%%)

Typcal:

« Byperintense on T2, difusa or precominant
at tha penphary (akll sign)

= Usually strong artirial enhancemen, perss-
fent in the delayed phase

Famales, chicbaaring

Males (rare}

Obesity. melabalic symcrome, akohol
Steatosis n dackground ver

Saltary, multiple, adenamatosis

Typical: sinusoigal ghatation, congestion, faci
of ymphecytic inflammation, thick arleries,
ductular reaction, pssudoportal tracts
Qceasional: focal steatosis, Sbrotic bands,
nodular architecture [remodaling)
Nan-typical: lack of one or several features

Creactive prosain ! sanum amylaid A posavity:
usually dithuse, with sherp demarcasicn

from adjacent ivar {adjacent kvar can be
focally or diffusety positive in some cases —
haemorrhage, genaral inflammation, previous
embalzation. etc)

GS: abeent or pasitive around veing, manly al
the panphery of nodule, or scamered palchy
stainng

Low risk of HCC

B2, glamine synthesase; HOG, hepalocelular carcinoma; MODYS, maturity-onse! diabetes of he yourg type 3

:300aled Ieahaes of b-HOA ang bIHCA. *Also raferred 10 as bordarine lesion or atypical hepatocelular neoglasm (not sufficient for the ciagnasis of HCC). in nan-lumoueal lver,

adenoma [HCA) sublypas: HNFIA-inactivated HCA (H-HCA), inflammatory HCA (MCA), f-catenin.

U-HCA: 10%; b-IHCA: 10-15%

CTNNB] activating mutationzdaletions
leacing % diffarent kavels of [-calenin pattway
activaion:

* Exon 3 (other than S45): high level

+ Bxon 3 §45: moderate to weak level

« Exon 7/8: woak lavel

No spaciic features

Females

Males (mare commen than with other subtypes|
Male hormones: metabolc diseases

Soltary, rarely mullple

Exon 3 mutation: often cytoarchitectural atypia,
pseudoglands, pigments (lipofuscing, bie),
focaly decreasad rediculin®

GS ovesexpression”, dependng an the mulation

types:

« Exon 3 (other than S45): typically dimuse
hemogeneous sianing {and ollen sudiear
[-caenint

+ Exon 3 §45: diffuse haterogenaous stainng,
starry-sky patier [lite of na nuclear
[-catenin)

* Exon 7/8: faint, with or without some
pefivasoular staining (na nuclear [-catenin)

In S45 and exon 748: often GS+ border and

diffuse CD34 (excapt the bardar)

+ Exan 3mutasen: high rigk of HCC
+ Exon 708 mutaion: nalow risk of HCC

5513 resricted 1o a bew rows of parivenular hepatocyles; the pattern of GS staining ofien correlales well with mulation type, but exceptions can occur.

. WHO classification of tumours of the digestive system. 5th Edition 2019
Royal Free London
NHS Foundation Trust
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Diagnosis: HNF-1a inactivated
Hepatocellular Adenoma (30-35%)

—
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Inflammatory type
Hepatocellular Adenoma (35-40%

-
UCLPartners Royal Free London /5

NHS Foundation Trust

Academic Health Science Partnership



Inflammatory type
Hepatocellular Adenoma
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FOCAL NODULAR
HYPERPLASIA
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Inflammatory type
Hepatocellular Adenoma
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Beta-catenin mutated HCA (10%) and
beta-catenin mutated IHCA (10-15%)

i.:‘f"\:""b. ‘..a .
B catenin
5 e G

Exon 3 mutation GS overexpression depends Nuclear expression depends
High risk of HCC on the mutation type: _ on the mutation type:
9 - Exon 3 (other than S45): diffuse - Exon 3 (other than S45): often+
- Exon 7/8: faint (low risk of HCC) - Exon 7/8: negative (low risk of HCC)

Pictures from Histopathology 2013, 62, 431-445. DOI: 10.1111/his.12011

——
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Limits of morphology
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Immunohistochemistry utility

Histopathology 2013, 62, 431-445. DOI: 10.1111/his.12011

Royal Free London
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Immunohistochemistry utility
CRP

AN International Journal of Hepatology Volume 2012, Article ID 80562
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Malignant transformation

| LFABP neg

sy e

— Histopathology 2013, 62, 431-445. DOI: 10.1111/his. 12011
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Solid tumours in non-fibrotic liver

NON FIBROTIC LIVER:

« Hepatocellular carcinoma

— NOS

e Steroids
« Elderly

— Fibrolamellar variant

—
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Fibrolamellar Carcinoma

 Distinctive liver cancers of children and young adults
(median age: 25 years) that differ from classical HCC
at the clinical, histological and molecular levels

- Key molecular features: activation of PKA via a
DNJB1-PRKACA fusion gene)

 FLC arises in non-cirrhotic liver; normal AFP
 Etiology and risk factors are not known

« Two thirds involve the left lobe. A central scar may be
found in about 75% of cases

UCLPartners Royal Free London [\'/x &
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Fibrolamellar Carcinoma

_microscopic

RN W
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Main diagnostic problems in
non-fibrotic liver

1. Focal nodular hyperplasia vs
Hepatocellular adenoma

2. Hepatocellular adenoma vs well-
differentiated hepatocellular carcinoma
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20t CENTURY APPROACH:
NON-IMMUNO

FNH HCA

Download at: Neil Theise on SlideShare.net
—
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Diagnosis: Benign hepatocellular lesion,
favour FNH

HCA

DIAGNOSIS

Download at: Neil Theise on SlideShare.net
—
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Diagnosis: Benign hepatocellular lesion,
suggestive of FNH

HCA

DIAGNOSIS (ot cirrhosis??)

Download at: Neil Theise on SlideShare.net

—
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Diagnosis: Benign hepatocellular lesion,
favour HCA

FNH HCA

'4

DIAGNOSIS

Download at: Neil Theise on SlideShare.net

—
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Diagnosis: Benign hepatocellular lesion,
? FNH vs HCA

FNH\ R ’HCA

DIAGNOSIS

Download at: Neil Theise on SlideShare.net

—
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FNH vs HCA
21th century approach: GS
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FNH vs HCA : CKY7
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Main diagnostic problems in
non-fibrotic liver

2. Hepatocellular adenoma vs well-
differentiated hepatocellular carcinoma

UCLPartners Royal Free London 75

NHS Foundation Trust



HCA vs e-HCC

—
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Diagnostic algorithm of liver
lesions with solid mass

Immature Hepatocytes or other large
appearing cells eosinophilic cells
B aFcllt<J r(r)cglLTnd g
9 ckgroun
HSA, AFP, Any of: Bile, HSA, Arg1, Any of: Bile
Arg1 CD10, pCEA D10, p

+ + + (=
Hepatoblastoma, Large Metastasis I FNH | | Metastasis
except Fetal Type Renerative

(]
Metastasis Dysplastic E

Nodule
[ Fiorotameltar Hee |

HCC

Hepatoblastoma,
Fetal Type

Ducts/glands/mucin

Benign

von Meyenburg
complex

Bile duct
adenoma

Biliary
Adenofibroma

U CLPa rtners Download at: Neil Theise on SlideShare.net

Academic Health Science Partnership

Hepatocytes and
ducts/glands/mucin

Hepatocytes with any of:
Bile, Arg1, HSA, CD10,

pCEA
AND

Ductslglands/mucin/K19

Malignant
CholangioCa Combined
HCC-
Metastasis CholangioCa
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CASE

. ssource X'. Nature re: XvD Well&#x2 Xv%jhc-5-099 ng Tutor Xve Tutor - SI x"@‘u_lé": (=)
From liver lobectomy of % :
76 y-old female. On | e
sectioning 7 tumours are

identified.

1218 ||

0310272019
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Histology
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Background

Tutor - Slic X
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CASE N.8

Hep-PAR1
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Diagnosis

Metastatic melanoma
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CASE N.10

Specimen type: Liver
wedge resection.
Clinical details: 51
year old gentleman
referred from Cyprus
with liver lesion.
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CASE N.10
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CASE N.10

Inhibin
synaptophysin

CAMS5.2

Royal Free London
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Diagnosis

Metastatic adrenocortical
carcinoma
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CASE N.11

Yy w
(¥ Carestrear X Y M E-resource X - Nature rev. X [ Wenld#x2t x { & jhe-5-009; x ( B Tutor

Specimen type: Central O
hepatectomy. e ——
Clinical details: 66 year

old lady with large liver

mass

Macroscopic

description: Non

cirrhotic liver with a T
well circumscribed,

pale tan coloured

mass, measuring 80 x

50 x 64mm.
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CASE N.11
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CASE N.11

Hep-PAR1 HMB-45
SMA
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Diagnosis

Angiomyolipoma
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Large eosinophilic cells

|

YES ) NO
Bile
IHC positive for HSA
Canalicular pCEA/CD10
¥ NO
— Ducts/glands/mucin
v
YES Fibrous background
YES NO
v v v
Combined HCC/CC Large regenerative nodule FNH
Dysplastic nodule HCA
HCC Fibrolamellar HCC
HCC

L_JCLPartners

demic Health Science Partnership
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Mesenchymal
tumours
Metastasis
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Large eosinophilic cells

|

YES : NO
Bile
IHC positive for HSA
Canalicular pCEA/CD10
NO
— Ducts/glands/mucin
\ 4
YES — Fibrous background — =——
YES NO
v Vv v v
Combined HCC/CC Large regenerative nodule FNH Mesenchymal
Dysplastic nodule HCA tumours
HCC Fibrolamellar HCC Metastasis
HCC
—
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Tumours with large eosinophilic
cells (HCCIHCA m|m|ckers)

F a . ..’ ‘.. "".!'" ’, .'94
A BN . .&nﬁn“&."

Dlagn05|s HeIpfuI immuno-markers

HCC HSA, canalicular CD10/pCEA, arginasel, CK18

Adrenocortical Inhibin, Melan-A, calretinin, vimentin,

carcinoma synaptophysin

RCC PAX8, CD10 (membranous), vimentin, carbonic
anhydrase IX, glutamine-S-transferase-a

NET CAMS5.2, chromogranin, synaptophysin

Angiomyolipoma HMB-45, Melan-A, SMA

Melanoma Melan-A, HMB-45, S-100

GIST (epithelioid) CD117, DOG1

B T ATRS W e
T s
?”_ < NET =2~y
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Diagnostic algorithm of liver
lesions with solid mass

Immature
appearing cells

HSA, AFP,
Arg1

+

Hepatoblastoma,
except Fetal Type

Metastasis

—

UCLPartners

Academic Health Science Partnership

Hepatocytes or other large
eosinophilic cells

Fibrotic
Background

Any of: Bile, HSA, Arg1,

CD10, pCEA

3

Large Metastasis
Renerative
Nodule

Dysplastic
Nodule

HCC

FNH

HCA

HCC

No Fibrotic
Background

Ducts/glands/mucin Hepatocytes and

ducts/glands/mucin

Hepatocytes with any of:
Bile, Arg1, HSA, CD10,

Fibrolamellar HCC

Hepatoblastoma,

Fetal Type

Any of: Bile, HSA, Arg1, PCEA
CD10, pCEA AND
s S Ductslglands/mucin/K19
/ \
oY=
/ }
I ¥
Metastasis von Meyenburg CholangioCa Combined
Jex HCC-
I — Me 3 I CholangioCa
i Bile duct
adenoma l
\ Bilia
‘} A&noi:ana l
\ V4
SN _7

Download at: Neil Theise on SlideShare.net
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Solid benign biliary and gland-
forming lesions

von Meyenburg complex Bile duct adenoma Biliary adenofibroma
(or bile duct hamartoma) (or peribiliary gland
hamartoma)
Solid glandular lesion Gross characteristics Histological/Immunohistoch.
characteristics
Von Meyenburg complex Multiple discrete nodules, related to portal tracts; Irregular or rounded ductal structures lined by
may contain bile; usually <0.5 cm flattened or cuboidal epithelium; lumina may contain

proteinaceous fluid or bile; dense fibrous stroma;
usually portal or periportal; CK7+/CK19+

Bile duct adenoma Solitary subcapsular, whitish firm discrete nodule; Small, round tubules, lined by cuboidal epithelium,
usually < 2cm may contain mucin; often contains normal portal
tracts; CK7+/CK19+

Biliary adenofibroma Circumscribed whitish tumour, with microcystic areas, Complex tubulo-cystic sructures with complex
may be as large as 16 cm branching, single-layered biliary epithelium,
sometimes with mitotic activity; lumina may contain
cellular debris; abundant fibroblastic stroma and/or

A ares of hyalinisation; CK7+/CK19+
UCLPartners Royal Free London [\'/iH

NHS Foundation Trust
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Von-Meyenburg
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Bile duct adenoma

TVL3 Slide 1
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The ductules are relatively evenly spaced and form small, curvilinear glandular structures,
separated by fibrous tissue. The cytology of the ductules is unremarkable.
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The ductules are usually uniform in size, are not dilated. They have a tubular or curvilinear shape and are lined by
cuboidal cells with bland, round to oval nuclei. No mitosis.
Gk
UCLPartners Royal Free London NHS

NHS Foundation Trust

Academic Health Science Partnership




Difterential diagnosis

White spots on liver capsule Biliary-like lesions
(laparoscopy/tomy) _ Metastasis
— Metastasis

. — Bile duct hamartoma
— Bile duct hamartoma

— Bile duct adenoma — Bile duct adenoma

— Simple cyst — Simple cyst

— Abscess — Cholangitis/abscess
— Fibrous calcified nodule — Cholangiocarcinoma
— FNH

— Steatosis

— Primary malignant liver tumour

UCLPartners Royal Free London [\'Z5
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Diagnostic algorithm of liver
lesions with solid mass

Immature
appearing cells

HSA, AFP,
Arg1

+

Hepatoblastoma,
except Fetal Type

Mctastasis

—

UCLPartners

Academic Health Science Partnership

Hepatocytes or other large Ducts/glands/mucin | Hepatocytes and
eosinophilic cells ducts/glands/mucin
g Ffrohc d No Fibrotic
e bl Background

Hepatocytes with any of:
Bile, Arg1, HSA, CD10,

EA
Any of: Bile, HSA, Arg1, Any of: Bile, HSA, Arg1, e
CD10, pCEA CD10, pCEA AND
Ducts/glands/mucin/K19
+ + Benign @lgnam
y
Large Metastasis FNH Metastasis von Meyenburg CholangioCa Combined
Renerative complex HCC-
Nodule HCA CholangioCa
Bile duct
Dysplastic HCC adenoma
Nodule
Fibrolamellar HCC Biliary
HCC Adenofibroma
Hepatoblastoma,
Fetal Type
Download at: Neil Theise on SlideShare.net Royal Free London m

NHS Foundation Trust



Cholangiocarcinoma
WHO 2019-TNM UICC 8th

Left hepatic duct I
i

Intrahepatic CCA

Right hepatic
duct

; Perihilar CCA
Common hepatic duct SHIRR

Cystic duct

Distal extrahepatic

Common bile duct CCA

Gall bladder

Pancreas

Duodenum ——. Pancreatic duct

Sphincter of Oddi
Bile Disease Models & Mechanisms 2013 6: 281-292
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Three main macroscopic
patterns of growth

Liver Cancer Study Group of Japan

Royal Free London NHS

Medicine, Khon Kaen University.
; NHS Foundation Trust
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Intrahepatic cholangiocarcinoma

Intrahepatic biliary tree between
segmental ducts and ductules

— Right and left bile duct tumours
considered hilar

Two main subtypes:
Large duct (close to the liver hilum,
proximal to right and left hepatic ducts,
preferentially periductal infiltrating
pattern)

Small duct (located in the hepatic
periphery, primarily mass-forming
pattern)

Differential diagnosis: metastasis, bile
duct adenoma, biliary adenofibroma,
microhamartomas, peribiliary glands
lesions, HCC

UCLPartners Royal Free London [\'/Z 5

NHS Foundation Trust
¢ Health Science Partnership



Solid malignant biliary and gland-

Normal
bile duct

Solid glandular lesion

R i

A
-t

et

Cancer cells forming
malignant glands

T

Scar tissue

.
-~

Gross characteristics

forming lesions

Histological/Immunohistoch.

characteristics

Intrahepatic cholangiocarcinoma

Metastatic pancreatobiliary ductal carcinoma

Metastatic colorectal adenocarcinoma

/— Metastatic adenocarcinoma from other sites

UCI

Academic rneann >cience rarmersnip

Variable appearance, any size:

¢ Single firm nodule

e Multiple nodules

¢ Diffuse growth

e Irregular periductal thickening
¢ Intraductal polypoid mass

*  Any combination of above

Single or multiple firm nodules of any size

Single or multiple nodules of any size, often with central
necrosis

Single or multiple of any size

Adenocarcinoma, often with abundant desmoplastic
stroma, perineural invasion and/or mucin secretion.
Immunoprofile: CK7+/CK19+/EMA+/CEA+. In 20% of
cases CK20+

Adenocarcinoma indistinguishable from
cholangiocarcinoma either by morphology or by
immunohistochemistry. Need radiological data.

Adenocarcinoma, of the with garland patern and central
dirty necrosis. Immunoprofile: CK20+/CDX2+/CK7-

Adenocarcinoma with variable appearance
Immunoprofile: first segregate according to pattern of
CK7 and CK20, then apply markers according to the
suspected primary site

NHS!



Differential diagnosis of unknown primary
cancers based upon immunostaining for

cytokeratin (CK) 7 and 20

CK7+ CK20+

CK7+ CK20-

CK7- CK20+

CK7- CK20-

Urothelial tumors
Mucinous ovarian cancer

Pancreatic or biliary cancer

Non-small cell lung cancer
Small cell lung cancer

Breast cancer

Endometrial cancer
Nonmucinous ovarian cancer
Mesathelioma

Squamous cancer of cervix

Pancreatic or biliary cancer

Colorectal cancer

Merkel cell cancer

Hepatocelular cancer
Renal cell cancer

Prostate cancer
Squamous cell lung cancer

Head and neck cancer

Modified from: Dabbs D. Diagnostic Immunohistochemistry, 2nd ed, Churchill Livingstone, 2006.

—
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Sensitivities for various immunohistochemical
markers in differentiating hepatocellular
carcinoma, cholangiocarcinoma, and

metastatic adenocarcinoma

HCC CcC MA
Hep Par 1 86-96% 0-12.5% 0-14%
GPC3 75-88% 0-19% 0-6%
pCEA 50-96% 100% 93-96%
MOC 31 0-14% 67-100% 66-100%
CK7 7-21% 78-100% 3-36%
CK8/18 70% 20%
CK19 0-10% 44-80% 29-64%
CK20 0-5% 10-11% 30-74%
CD34 94-95%

Original figure modified for this publication. Chan ES, Yeh MM. The use of immunohistochemistry in liver tumors. Clin Liver
Dis 2010; 14:687.

Royal Free London NHS

NHS Foundation Trust
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TNM staging of intrahepatic CCA

(applied to intrahepatic CCA, cholangiocellular carcinoma and combined HCC/CCA)

N UICC/AJCC 7t UICC/AJCC 8th

T1 Solitary tumour without vascular invasion

T2 T2a Solitary tumour with vascular invasion
T2b Multiple tumours with or without
vascular invasion

T3 Tumour perforates the visceral peritoneum
or directly invades adjacent extrahepatic
structures

T4 Tumour with periductal invasion (periductal
growth pattern)

N1 Regional LN mets

M1 Distant metastasis

UCLPartners

nic Health Science Partnership

T1a Solitary tumour 5 cm or less in greatest
dimension without vascular invasion

T1b Solitary tumour >5cm without vascular
invasion

Solitary tumour with intrahepatic vascular
invasion or multiple tumours, with or
without vascular invasion

Tumour perforating the visceral
peritoneum

Tumour involving local extrahepatic
structures by direct hepatic invasion

Regional LN mets (histological examination
of 6 or more lymph nodes)

Distant metastasis

nuyail rice runiuui [m

NHS Foundation Trust



TNM staging of perihilar CCA

(applied to extrahepatic bile ducts of perihilar localisation (Klatskin
tumours). Included are the right, left and the common hepatic ducts

- UICC/AJCC 7th - gth

T1

T2

T3

T4

N1

M1

Tumour confined to the bile duct, with extension up to the muscle layer or fibrous tissue

T2a Tumour invades beyond the wall of the bile duct to surrounding adipose tissue
T2b Tumour invades adjacent hepatic parenchyma

Tumour invades unilateral branches of the portal vein or hepatic arery

Tumour invades the main portal vein or its branches bilaterally; or the common hepatic artery; or
the second-order biliary radicals bilaterally; or unilateral second-order biliary radicals with
contralateral portal vein or hepatic artery involvement

Regional LN mets

Distant metastasis

JEI}’artners Royal Free London m

Academic Health Science Partnership
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Diagnostic algorithm of cystic
lesions of the liver

Without
Epithelial Lining

Epithelial-lined

| ¥ v ¥
Cuboidalto || Ciliated Billary / mucinous / oncocytic [ Neoplastic | | Non-neoplastic
low columnar +- papillary architecture
Laminated
| quarian-ike strgma | | wio Quariandike soma | wall

A r r A4 A 4 A 4 A 4 v

cee| | R | - | || [ |

duct cyst hamartoma embryonal cyst rrhagic

sarcoma cyst

Fibropolycys Cavernous ; Pyogenic

tic disease heman- Cystic abscess

- g degener

associated Ciliated . "':" in any Amoebic

renal discase foregut Cystic umor shecess
cyst degener-
ation in any v Necro§izi

Obstructive tumor Hydatid mmmjk
dilatation of cyst H

bile duct —
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Diagnostic algorithm of cystic
lesions of the liver

Cuboidalto Ciliated

Epithelial-lined

Without
Epithelial Lining

Billary / mucinous / oncocytic Neoplastic Non-neoplastic
low columnar +l- n.-y architecture
Laminated
Ovarian-like stroma | | wio Ovarlan-like stroma | wall
Inflammation,
Beni n necrosis
No Epithelial No Epithelial g
epithelial invasion epithelial invasion
invasion into wall invasion into wall Malignant
into wall intowall
1 L 4 1 L 2
Solitary bile Muci Muci Biliary Malignant Mesench. Undifd Hydatid Hemo-
duct cyst cystic cystic intraductal biliary hamartoma embryonal cyst rrhagic
plasm pk papillary intraductal sarcoma cyst
Fibropolycys with neoplasm papill ary Cavernous Pyogenic
tloc dseha?; associsted negplasm heman- Cystic abscess
: '.“Pd“ gloma degener-
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Cystic neoplasms

Truly cystic-epithelium lined
!

Ovarian-like stroma

YES NO

Mucinous cystic neoplasm Intraductal papillary neoplasm of the

(ex biliary cystadenoma) bile duct (IPN-B)

—
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Mucinous cystic neoplasm
(ex biliary cystadenoma)

A) Low-grade showing bland neoplastic epithelial cells (arrow) and
underlying compact spindle-cell "ovarian-type" stroma (arrowheads).

B) High-grade composed of multiloculated cysts (arrows) that are lined by
pleomorphic neoplastic cells with cribriform pattern.

—
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CASE N.15
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Cystic neoplasms

Truly cystic-epithelium lined
!

Ovarian-like stroma

YES NO

Mucinous cystic neoplasm Intraductal papillary neoplasm of the

(ex biliary cystadenoma) bile duct (IPN-B)

—
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Intraductal papillary neoplasm of the
bile duct (IPN-B)

CT scan shows a markedly
dilated intrahepatic duct
with mural nodules or

The gross specimen reveals Histology shows an intraductal
an intraductal greyish papillary biliary neoplasm
polypoid friable tumour

(arrow) and mucin

(arrowhead).

irregular wall thickening
(arrow).

RadioGraphics 2009; 29:683-700
A
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Intraductal papillary neoplasm of the
bile duct (IPN-B)

i

a Branch duct type Main duct type c Mixed type

A) Branch duct type IPN-B: an ectatic lesion of the intrahepatic bile duct, which includes the

proximal bile duct of second order biliary radicals, without dilatation of the extrahepatic bile
duct.

B) Main duct type IPN-B: lesion involving the extrahepatic bile duct, which includes the right
hepatic duct, left hepatic duct, hilar bile duct and common bile duct.

C) Mixed type IPV-B had the characteristics of both branch
duct and main duct types

UCLPartners Royal Free London [\'/z&
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Intraductal papillary neoplasm of
the bile duct (IPN-B)

Gastric type Pancreatobiliary type Oncocytic type Intestinal type
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Bile duct premalignant lesions

Low-grade

Premalignant lesion Morphology

High

-grade

Bil-IN1
Bil-IN2
Bil-IN3

Flat or micropapillary architecture with basally located and relatively uniform
nuclei (arrows).

Pseudopapillary or micropapillary architecture with nuclear
pseudostratification reaching the luminal surface (arrows). The nuclei
demonstrate dysplastic nuclear changes, including enlargement,
hyperchromasia, and irregular nuclear membrane. Some variations in nuclear
sizes and shapes are seen (arrowheads).

Pseudopapillary lesion, cytologically resembling carcinoma, but invasion
through the basement membrane is absent. Loss of nuclear polarity resulting
in cellular piling at luminal surface (arrows) and "budding off" of small
clusters of cells in the lumen (arrowhead). The cells have cytologically
malignant features with hyperchromasia, nuclear membrane irregularities,
and large nuclei (dashed arrows).



Diagnostic algorithm of liver
lesions with solid mass

SOLID MASS

Immature
appearing cells

HSA, AFP,
Arg1

o

Hepatoblastoma,
except Fetal Type

Metastasis

U(S Ii?’artners

Academic Health Science Partnership

Hepatocytes or other large Ducts/glands/mucin

eosinophilic cells

Fibrotic

No Fibrotic
Background Background
Any of: Bile, HSA, Arg1, Any of: Bile, HSA, Arg1,
CD10, pCEA CD10, pCEA
+ + Benign
Large Metastasis FNH Metastasis von Meyenburg
Renerative complex
Nodule HCA
Bile duct
Dysplastic HCC adenoma
Nodule
Fibrolamellar HCC Biliary
HCC Adenofibroma

Hepatoblastoma,
Fetal Type

Download at: Neil Theise on SlideShare.net

Hepatocytes and
ducts/glands/mucin

Hepatocytes with any of:

Bile, Arg1, HSA, CD10,

pCEA
AND

Ducts/glands/mucin/K19

Malignant
CholangioCa Combined
HCC-
Metastasis CholangioCa
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COMBINED HC/CC

Transitional zone

C-E: Border zone between HCC and CC. Moderately differentiated HCC
(right) with vague grandular component (left). The glandular tumour cells
are positive for CK19 and HCC component is positive for Hep par-1.

—
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Exceptions to the simplified
algorithmic scheme

* Rare neoplasms
(microcystic adenoma, transitional liver cell
tumour)

e Mesenchymal tumours
(angiomyolipoma, epithelioid
hemangioendothelioma and others)

e Carcinoma with mixed epithelial-mesenchymal
tumours

(calcifying nested stromal epithelial
tumour...)
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