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Was ist Karzinogenese ?

Entstehungsweg der Tumoren
Entartung einer normalen Zelle zu
bosartigem Phenotyp.
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NEOPLASIE

Krebs ist eine GENETISCHE
Krankheit !

Die Wirkung eines kranken Gen oder
eine Kooperation mehreren Gene !

ONKOGENE (z. B. EGFR Familie, ras Familie)
und
TUMORSUPRESSORGENE




V4 Gestorte Regulation der Zellproliferation
und Zelltodes

& Protoonkogene - Onkogene
& Suppressor Gene, Tumorsuppressor Gene
L Wachstum Faktoren/Citokine, Rezeptoren
& Regulation des Zellzyklus
% Dysregulation der Zellalterung

& Dysregulation der Apoptose
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Tumorsuppressorgene

& Funktion: Hemmung der Zellproliferation

- Signal Transduktion, Regulation der Proliferation,
Genom Stabilitat, Korrektion der Replikationsfehler
oder Mutationen, Indultion der Apoptose

& Konsequenz: Verlust der Funktion
= Recessive (Ausnahme pb3)

- Retinoblastom Genfamilie (RB)- Zell Zyklus Regelung,
Apoptose, génhiba javitas: Deletion, Punktmutation

Folge: das Fehlen der Proteine
- TP53 - pb53
- NF-1, -2 (Neurofibromatose |)
- WT-1 (Wilms tumor)
- DCC (Kolon cc)
- BRCA1, 2 (Brust cc)
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Abstract

Ower the past decade, comprehensive sequencing efforts have revealed the genomic landscapes of
common forms of human cancer. For most cancer types, this landscape consists of a small number
of “mountains™ (genes altered in a high percentage of tumors) and a much larger number of “hills™
(genes altered infrequently). To date, these studies have revealed ~140 genes that, when altered by
intragenic mutations, can promote or “drive” tumorigenesis. A typical tumor contains two to eyght
of these “driver gene”™ mutations; the remaining mutations are passengers that confer no selective
growth advantage. Driver genes can be classified into 12 signaling pathways that regulate three
core cellular processes: cell fate, cell survival, and genome maintenance. A better understanding
of these pathways 15 one of the most pressing needs in basic cancer research. Even now, however,
our knowledge of cancer genomes 1s sufficient to guide the development of more effective
approaches for reducing cancer morbidity and mortality.
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Glossary

Adenoma A benign tumor composed of epithelial cells.

Alternative A process of maintaining telomeres independent of
lengthening of telomerase, the enzyme normally responsible for telomere
telomeres (ALT) replication.

Amplification A genetic alteration producing a large number of copies of
a small segment (less than a few megabases) of the
genome.

Angiogenesis the process of forming vascular conduits, including veins,

arteries, and lymphatics.
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Benign tumor An abnormal proliferation of cells driven by at least one
mutation in an oncogene or tumor suppressor gene. These
cells are not invasive (1.e_, they cannot penetrate the
basement membrane lining them), which distinguishes

them from malignant cells.
Carcinoma A type of malignant tumor composed of epithelial cells.
Clonal mutation A mutation that exists in the vast majority of the neoplastic
cells within a tumor.

Driver gene mutation A mutation that directly or indirectly confers a selective
(driver) growth advantage to the cell 1n which it occurs.

Driver gene A gene that contains dnver gene mutations (Mut-Driver
gene) or 1s expressed aberrantly in a fashion that confers a
selective growth advantage (Epi-Driver gene).

Epi-driver gene A gene that 13 expressed aberrantly in cancers in a fashion
that confers a selective growth advantage.

Epigenetic Changes in gene expression or cellular phenotype caused
by mechanisms other than changes in the DNA sequence.

Exome The collection of exons in the human genome. Exome
sequencing generally refers to the collection of exons that
encode proteins.

Gatekeeper A gene that, when mutated. initiates tumorigenesis.

Examples include RB, mutations of which initiate
retinoblastomas, and VHL, whose mutations initiate renal
cell carcinomas.
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Germline genome An individual’s genome, as mherited from their parents.

Germline variants Varnations i sequences observed n different indrviduals.
Two randomly chosen individuals differ by ~20,000
genetic variations distributed throughout the exome.

Human leukocyte A protein encoded by genes that determine an individual’s
antigen (HLA) capacity to respond to specific antigens or reject
transplants from other indrviduals.
Homozygous Deletion of both copies of a gene segment (the one
deletion inherited from the mother, as well as that inherited from
the father).
Indel A mutation due to small insertion or deletion of one or a

few nucleotides.

Karyotype Display of the chromosomes of a cell on a microscopic
slide, used to evaluate changes in chromosome number as
well as structural alterations of chromosomes.

Kinase A protein that catalyzes the addition of phosphate groups
to other molecules, such as proteins or lipids. These
proteins are essential to nearly all signal transduction
pathways.

Allgemeine Tumorlehre 111. Andras Kiss Dr. med.,
Tumorprogression, Metastasenbildung D.Sc.




Liquid tumors

Malignant tumor

Metastatic tumor

Methylation

Missense mutation

Mut-driver gene

Nonsense mutation

Nonsynonymous
mutation

Oncogene

Tumors composed of hematopoietic (blood) cells, such as
levkemias. Though lymphomas generally form solid
masses in lymph nodes, they are often classified as liquid
tumors because of their derivation from hematopoietic
cells and ability to travel through lymphatics.

An abnormal proliferation of cells driven by mutations in
oncogenes or tumor suppressor genes that has already
invaded their surrounding stroma. It is impossible to
distinguish an 1solated benign tumor cell from an isolated
malignant tumor cell. This distinction can be made only
through examination of tissue architecture.

A malignant tumor that has migrated away from its
primary site, such as to draining lymph nodes or another
organ.

Covalent addition of a methyl group to a protein, DNA_ or
other molecule.

A single-nucleotide substitution (e g, C to T) that results in
an amino acid substitution (e_g., histidine to arginine).

A gene that contains driver gene mutations.

A single-nucleotide substitution (e.g., C to T) that results in
the production of a stop codon.

A mutation that alters the encoded amino acid sequence of
a protein. These include missense, nonsense, splice site,
translation start, translation stop, and indel mutations.

A gene that, when activated by mutation, increases the
selective growth advantage of the cell in which it resides.
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Krebs: molekulare Signaltransduktionswege
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erworbene preneoplastische Veranderungen
Prekanzerosen

Endometriale Hyperplasie- Karzinom (Hormon abh.)
Zervikale Dysplasie, CIN I,I1,lll. - Krebs (HPV Infektion)

Zigarett Rauchen -Bronchiale Metaplasie, Dysplasie -
Lungenkrebs

Chronische Hepatitis/Zirrhose - hepatozellulares
Karzinom (HBV, HCV, Alkohol, Aflatoxin, anaboliche

Steroiden usw.)
& Atrophische Gastritis - Krebs (H.pylori)
& Solare Keratose - Hautkrebs(UV)
& Leukoplakie - Mundhohlenkrebs
& Ulzerative Colitis - Kolonkrebs
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Karzinogenese

Initiation

e Promotion - von initiierten onkogeneen
Potenz der Zelle zur vollstandigen Entartung

e Progression - Proliferation veranderter
Zellklone
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Initiation
—

Promotion

Allgemeine Tumorlehre 111. Andras Kiss Dr. med.,
Tumorprogression, Metastasenbildung D.Sc.



e

o Metastase

klonale
Expansion

j‘ HCV HBV
ore, E2, NS3, NS5A HBx, HBsAg; PreS2; Integration

Allgemeine Tumorlehre 111. Andras Kiss Dr. med.,
Tumorprogression, Metastasenbildung D.Sc.



=
Nt e

mae

= ie
x

Andras Kiss Dr. med.,
D.Sc.

Allgemeine Tumorlehre .
Tumorprogression, Metastasenbildung




Hepatokarzinogenese

Adhesions -

molekuls

Integrine, Ampl.

E-cadherin, Chromo-

B-catenin ! Som.
Reglonen
1q, 89
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Hepatokarzinogenese
etiologische Faktore

Metabolische Krankh.

\

s

HBV, HCV LTOXIn

eines Schimmelpilzes)
Fusarium toxin

Aflatoxin
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' MOLECULAR FUNCTIONS

Molecular alterations
responsible of cell
proliferation and survival.

Specific for each cancer
subclass

Molecular alterations
responsible of checkpoint
inactivation, evading
apoptosis, limitless
replicative potential and
angiogenesis

Common to most tumors

HCC SUBCLASSES
Class Class B ClassC ClassD
A
Wnt Proliferation: Interferon- Other:
Activation Akt/mTOR response Gains 77
Ras/MEK
IGF signal
C-met
TGF-B

Checkpoint inactivation (p53, Rb, CCND1)

Limitless replicative potential (TERT)

Sustained angiogenesis (VEGF,PDGFR)

Llovet J.M., Bruix J. Hepatology 2008.48:1312-27
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Genetic Landscape and Biomarkers of Hepatocellular Carcinoma
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Artide | Open Access | Published: 05 February 2020
Pan-cancer analysis of whole genomes
The ICGC/TCGA Fan-Cancer Analysis ot Whole Genomes Consortium

Nature 578, 82-93(2020) | Cite this artide
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Molekulare HCC Subtypen ?
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Frage:

ees charakteriziert eher Subtypen oder Stadien ?

enur fiir Stage I/1l Tumoren ?

e Relation/Hierarchie Analyse der Muster kann N Status
andern

e (iberlappende Gruppen

e einige Sonderaltypen sind nicht beschrieben



Entwicklung und Progression der HCC

International C G
furHep;:::ellunl:: fl:-gul:::aﬁlr: r:pnue: early HCC advanced HCC
vague
nu—l:!ular .
o ——|@— 0 .
O— (O — (7 Rodue HCC

Diysplastic . .
Focus Dysplastic Nodule (DN) —_— 0 ......... -

low-grade  high-grade
progressed HCC

premalignant lesion small HCC (<2 cm) classical HCC

dysplastisches Nodulus friihes (early) HCC progrediiertes, kleines (progressed small) HCC




Wil i gl L muksey 2
small adenoma Larme adencma

Patient age (years) 30-50 40-80

Fig. 2. Genetic alterations and the progression of colorectal cancer
The major signaling pathways that drive tumorigenesis are shown at the transitions between

each tumor stage. One of several driver genes that encode components of these pathways
can be altered 1n any individual tumor. Patient age indicates the time intervals during which
the driver genes are usually mutated. Note that this model may not apply to all tumor types.
TGF-B, transforming growth factor—.
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adjacent cell
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NEOPLASIA

e Lancet 2002 Feb 2;359(9304):403-4

Detection of proximal colorectal cancers
through analysis of faecal DNA.

Traverso G, Shuber A, Olsson L, Levin B,
Johnson C, Hamilton SR, Boynton K, Kinzler
KW, Vogelstein B.
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BIOLOGIE der TUMORWACHSTUM

e Transformation

e Wachstum des transformierten Klones
Lokale Invasion
e METASTASE
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HCC Prakurzoren und Markers der malignen Transformation

Histological features /
diagnostic tools
Cytology
Smal-cell changs
Large-cell change
Foziwith clonal appsarance
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Increased cell density over
surounding ver parenchyma
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Additional diagnostic tools
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Bigertive System
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Invasion

& Lokale Invasion: Neben Metastasen, die
Invasion ist das zuverlassigste Zeichen der
Malignitat !!

S In situ Karzinom: Maligne Tumoren entwickeln
haufig von einem Prekursor-Lasion (pramaligne,
prainvasive, in situ). Dysplastische/anaplastische
Zellen konnen das ganzes Epithelium ersetzen
(zytologische Eigenschaften der Malignitat)

OHNE INVASION des Basalmembrans !
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Carcinoma in situ, , Fruhkarzinom”

& Zervix cc. (CIN 1, 2, 3, CIS)
% Mundhohle

% Esophagus cc.

& Pancreas cc. (Paninl,2,3)
L Magen

& Usw. ...
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Carcinoma in polypo.

‘.‘ & Carcinoma invasive SRS TR R
L =2 intohead of polyp (T uah

% \5\\ Lymph vessel
0L ‘\E Adenomatous

5 epithelium '
& Cautery margin

Adenocarcinoma

Adenoma /%

epithelium

(7 \ Adenomatous

0 & Cautery margin
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Small HCCs

International Consensus on Small Nodular Lesions in cirrhotic liver

& .

WP classification L-DN H-DN
Pathological features

gross appedrance

stromal Invasion ) )
Clinical (imaging)
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Clinico-pathalogical Premalignant

D instumcral pectsl act ® Lrpaied stery

vaguely-nodular

+ -

distincliy-nadular

+1-

I50 1 hypo
rarely hyper hypar
+ —
Early HCC |Progressed HCC

H.-DN Hgh grade dysplastic nocule LDN. Lowgrade dyspiastc nodue WO 'Welk-aiferentatec
MO Moderyely ceferontiabed 50 (SOVaSCULY  Mypy IMpOvasculy  hyper Myperyascuty

International Consensus Group; Hepatology 49 (2009) 658-664

Distinct: progressed! (12 mm)

Vaguely nodular: early HCC



Features of Early and Small Progressed HCC

Feature
Gross margins
Type of growth
Capsule

Differentiation

Fatty change

Intratumoural
portal tracts

Sinusoidal
capillanzation

Stromal invasion

Morphology

Early HCC
Indistinct
Replacing
Absent

Very well to well
differentiated

Frequent (up to 40%)

Rare

Scattered/low density

Focal/subtie

Non-tumoural liver mimic
(fow magnification), but
increased cell density

or cytological atypia
deserves attention

Little cellular and structural
atypia (high magnification)
requires careful distinction
from HGDN

HGDN, high-grade dyspiastic nodule.

Small progressed HCC
Distinct
Expansive/infiltrative
Common (> 50%)

Well to mederately
differentiated

Rare

Absent

Diffuse/high density

Obvious

Increased cellular and
structural atypia compared
with early HCC

Nodule-in-nodule pattern
when arising within early
HCC or HGDN

Bigertive System
0 -

v

WHO-Classification of Tumours (5th ed), Digestive System Tumours



NEOPLASIE

Im General: attach the suffix; -oma nach dem
originial Gewebe.

gutartig bosartig
gut differenziert e schlecht diff. zu undiff.
anaplasia !!

Langsames Wachstum e rapides Wachstum

KEINE lokale Invasion Il ¢ invasiv !!

KEINE Metastase !!! e Metastase !!

Allgemeine Tumorlehre 111. Andras Kiss Dr. med.,
Tumorprogression, Metastasenbildung D.Sc.
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Schnitte: 2D I

Biologische Strukturen: 3 D !!
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Invazves Karzinom -cervix
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Eigenschaften der Tumorzellen

Fibroblast Endothelium

% Die kénnen

Neoangiogenese rm——
induzieren s
%, Die sind fahig fiir a2\ L

Invasion und Metastase

% Die Angiogenese ist die
notige Eigenschaft der
Malignitat !!

Epithelial cells
Carcinoma cells

e Semmelweis Universitat

Y http://semmelweis.hu/



Cancer

Rheumatoid AIDS
Arthritis complications
Blindn ess Psoriasis
ANGIOGENESIS
Stroke Infertility
Heart
Sclerod erma

Disease Ulcers

Allgemeine Tumorlehre 111. Andras Kiss Dr. med.,
Tumorprogression, Metastasenbildung D.Sc.




'-; Capillary bud

¥
" — Endothelial cells

' Other angiogenic
Other angiogenic : factors
factors

such as bFGF

HGF
TGF-a

PDGF-A / ., S

PDGF-C
TGF-B

Semmelweis Universitat
http://semmelweis.hu/




VEGF and FGF -

Allgemeine Tumorlehre .
Tumorprogression, Metastasenbildung

Andras Kiss Dr. med.,
D.Sc.



(Avascular (Angiogenic (Vascularized (Tumor cell (Seeding in (Secondary
tumor) switch) tumor) intravasation) distant organs) angiogenesis)

Stages at which angiogenesis plays a role in tumor progression

AU TEVIEW

Angiogenesis and antiangiogenic therapy
in hepatocellular carcinoma

Roberta Pang *, Roanie T.P, Poon "

Semmelweis Universitat
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Sommetmingy ANk ui-t4

Genetic Landscape and Biomarkers of Hepatocellular Carcinoma
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TUMOR ANGIOGENESE

Allgemeine Tumorlehre . Andras Kiss Dr. med.,
Tumorprogression, Metastasenbildung D.Sc.




Normal
epithelium  Mutations

E blasts

—=2

Invasive
Carcinoma

Carcinoma in situ B

Normal tissue A
Growing metastasis
- ~— < Lymphatic
e A dissemination
Blood-borne
* | dissemination
c@. Click for more detail
-\ Lymph
Nodes

¥ Fibroblasts-

Extravasation E
Bone marrow

| D (Reservoir)

Andras Kiss Dr. med.,

Allgemeine Tumorlehre .
D.Sc.

Tumorprogression, Metastasenbildung
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TUMOR ANGIOGENESE

Sprossen
der
Angiogenes

Allgemeine Tumorlehre 111. Andras Kiss Dr. med.,
Tumorprogression, Metastasenbildung D.Sc.




TUMOR ANGIOGENESE

Allgemeine Tumorlehre 111. Andras Kiss Dr. med.,
Tumorprogression, Metastasenbildung D.Sc.




METASTATIC CASCADE

PRIMARY TUMOR

1. PROGRESSIVE GROWTH
2. VASCULARIZATION
3. INVASION
4. DETACHMENT
5. INTRAVASATION
6. SURVIVALIN CIRCULATION
7. DETECTION-ADHERENCE
8. EXTRAVASATION
9 -EVATION OF THE HOST S DEFENSES
10. PROGRESSIVE GROWTH

METASTASIS

Semmelweis Universitat
http://semmelweis.hu/



https://www.ncbi.nlm.nih.gov/pubmed/?term=Arvelo F[Author]&cauthor=true&cauthor_uid=26913068
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sojo F[Author]&cauthor=true&cauthor_uid=26913068
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cotte C[Author]&cauthor=true&cauthor_uid=26913068
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4754119/

METASTASIS, TIME AND FAILURE FACTORS
IN CANCER TREATMENT

*» DELAYED DIAGNOSIS DUE TO:
v" INOPERABLE TUMORS
v" EARLY DISSEMINATION
v OCCULT PRIMARY METASTASIS
¢ LOCATION OF THETUMOR AND/OR METASTASIS IN VITAL ORGANS

% DAMAGE FROM:

v" COMPRESSION

v LOCAL INVASION

v LOSS OF FUNCTION
» TOXICITY OF TREATMENTS
*+ TUMOR HETEROGENEITY

v GENE INESTABILITY AND GENERATION OF MORE MALIGNANT CELLS

v" METASTATIC PROGRESSION AND THE RESPONSE TO TREATMENTS CAN
CAUSE CHANGES Y THE PRIMARY TUMOUR CELLS AND THE METASYTASES

PRIMARY PRIMARY SECONDARY  METASTATIC
TUMOUR METASTASIS METASTASIS  NICHE

TIME > - - >
(AVERAGE) 12 YEARS 31 MONTHS 30 DAYS <30 DAYS

Semmelweis Universitat
http://semmelweis.hu/



https://www.ncbi.nlm.nih.gov/pubmed/?term=Arvelo F[Author]&cauthor=true&cauthor_uid=26913068
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sojo F[Author]&cauthor=true&cauthor_uid=26913068
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cotte C[Author]&cauthor=true&cauthor_uid=26913068
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4754119/

Stadienabhéngiges Uberleben Kaplan Meier

%
1M0TE

Lt 11114 pStage IAn=610

79.0%

h
pStage IB n =506
59.7%

56.9%
pStage ITA n = 114

45.0%
pStage IIB n =432
pStage ITIA n =702
23.6%
36.5%

507

&

A, Ir) By
pStage I1IBn =44
!
" pStage IV n=224 5.1%

0 1 2 3 4 Sy
Years After Resection

Cumulative Percent Surviving

Survival rates for 3,043 patients after resection of lung cancer according to postoperative stage




Beispiele zur TNM
Klassifikation




Bronchialkarzinom

Diagnostik: Staging zur Kldrung der Operabilitat

Ausschlul® von Fernmetastasen (kontralat. Lunge, Knochen, Leber, Hirn, Nebenniere)
Beurteilung des Lymphknotenstatus (N3 Lymphknoten)

‘ Bei Fernmetastasen / N3 LK (Stage llIb) hat der Patient von einer
operativen Therapie keinen prognostischen Vorteil

CT: -Schadel, -Thorax, -Abdomen

Skelett-Szintigraphie

PET/CT
EUS
e — - —- C e 4 S -y r— . — e v —
Befall mediastinale LK~ [<nochenmetastase OS Mediastinoskopie
Sacrum
,312'1-3'_"3-'.:}{;.\
% Allgemeine Tumorlehre 111. Andras Kiss Dr. med.,

Tumorprogression, Metastasenbildung D.Sc.



Metastase

Semmelweis Universitat
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METASTASE
¢30 %- neuer Falle

e Todesursache in meisten Falle

Direkte Verbreitung in Korperraumen
(pseudomyxoma peritonei)

Lymphatische Verbreitung (cc. und
Sarkomen) - cave: Reaktive Lymphknote

Haematogen Metastase (Sarkomen und cc.
/Niere/ )

",
g_, % Semmelweis Universitat
2 23f) {_ http://semmelweis.hu/
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Fig. 6. Four types of genetic heterogeneity in tumors, illustrated by a primary tumor in the
pancreas and its metastatic lesions in the liver

Mutations introduced during primary tumor cell growth result in clonal heterogeneity. At the
top left, a typical tumor is represented by cells with a large fraction of the total mutations
(founder cells) from which subclones are derived. The differently colored regions in the
subclones represent stages of evolution within a subclone. (A) Intratumoral: heterogeneity
among the cells of the primary tumor. (B) Intermetastatic: heterogeneity among different
metastatic lesions in the same patient. In the case illustrated here, each metastasis was
derived from a different subclone. (C) Intrametastatic: heterogeneity among the cells of each
metastasis develops as the metastases grow. (D) Interpatient: heterogeneity among the
tumors of different patients. The mutations in the founder cells of the tumors of these two

Semmelweis Universitat
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Ungarische Tumor Inzidenz- und Mortalitatsdaten verglichen in Europa
(Ranking - 40 Lander)

Lokalization Inzidenz Mortalitat
Ranking Ranking
Osszes 10. 1.
Lunge 1. 1.
Colorektal 2. 1.
Brust 28. 18.
Prostata 27. 27.
Hamatologische 28. 11.
Quelle: und Lymphorgan
GLOBOCAN 2012 Malignitaten
http://globocan.iarc.fr
Lippe und oral 1. 1.
Urinblase 4, 9.
Niere 12. 15.
Pankreas 3. 1.
Magen 17. 15.
Larynx 1. 3.
Pharynx, 1. 1.
nasopharynx

Semmelweis Universitat

http://semmelweis.hu/
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Epidemiologie

(2018 geschatzte Daten)

Lunge 2093 876
Brust 2088 849
Prostata 1276 106
Kolon 1 096 601
Magen 1033701
Leber 841 080
Rectum 704 376
Osophagus 572 034
Zervix 569 847
Schilddrise 567 233
Urinblase 549 393
Non-Hodgkin Lymphom 509 590
Pankreas 459 918
Leukemie 437 033

Bray et al. CA Cancer J Clin. 2018 Sep 12. doi: 10.3322/caac.21492. [Epub ahead of print]



Haufigste Malignitaten

e Brustkrebs
 Bronchialkarzinom

Diese Malignitaten konnen:
- Lungenmetastase
- Lebermetastase

- Knochenmetastase
- Gehirnmetastase geben

(+ fast jede zweite Bronchialkarzinome
metastasieren in Nebennieren)

Melanom kann uberall metastasieren !!

& 2"'-2 - - . ..
- X2 Semmelweis Universitat ‘

: i% http://semmelweis.hu/



Hauptwegen der Metastasen (Walther schemes,
1948 - ,metastasis cascade”)

& Vena portae (gastrointestinal) Typ

& Vena hepatica (liver) Typ

& Vena cava Typ

& Vena pulmonalis (Lunge) Typ

& Durch die Batson Venen (paravertebral)

e Semmelweis Universitat

2 ( http://semmelweis.hu/



Metastasenbildung

» Lymphogene: im allgemeine Karzinomen
— Ductus thoracicus: hamatogen Dissemination

— Virchow Lymphknoten
— L

o

Fig. 1. links supraklavikulédr vergrosserte LK Fig. 2. oberer Gastrointestinaltrakt Endoskopie

— Wichterknoten (sentinel)

» Hiamatogene: Im allgemeine Sarkomen

A 57-year-old man presented to us with
epigastric pain, decreased appetite, weight
loss (8 kg) for 2 months prior to presentation.
He noted a lump on the left side of the neck
for 15days. He was a chronic smoker,
smoking two packs of bidi per day for about
20 years. On examination, he had a
3.5%4 ¢cm, firm, non-tender lump in the left
supraclavicular region between the two heads
of the sterno-cleidomastoid muscle, that is,
Virchow's node (figure 1). Systemic
examination was normal. An upper
gastrointestinal (GI) endoscopy revealed an
ulceroproliferative growth in the antrum
(figure 2). A histopathological examination
following the biopsy was consistent with
adenocarcinoma.

m;”” e

e Sy 3G G wEORT D TR
e

— Karzinomen auch: Lunge, Mamma, Niere,

Prostata, Schilddriise


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3794256/figure/BCR2013200749F1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3794256/figure/BCR2013200749F2/

FATHWAYS 1O e
SUSCMAMMEADMATIC _‘
NOOEY AND LIVER ~ )

Pathologie der MAMMA-II. Dr. med. habil. Andras
Kiss Ph.D., D.Sc., M.Sc.
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Sentinel (Wache) Lymknoten

Axilla >> mammaria interna LK > intramammale LK (>>
infraklavikulare LK >>> supraklavikulare LK)

L sorgfaltige Untersuchung

- |ntraoperative ,imprint” Zytologie und Gefrierschnitten
-  Step sectioning” +/- CK Immunohistochemie

&, ODER: schnelle molekulare Methode (OSNA=0One Step
Nucleic acid Amplification)

& Zwifelhafte Meinungen Uber weitere Management der
Axilla wenn Mikrometastasen oder isolierte Tumorzellen
sind anwesend

P g A .
- Mt Semmelweis Universitat
: ; Y http://semmelweis.hu/



Axillary Dissection vs No Axillary Dissection
in Women With Invasive Breast Cancer
and Sentinel Node Metastasis

A Randomized Clinical Trial

Armando E. Giuliane, MI)

Kellv K. Hunt, MD

Karla V. Ballman, PhD)

Peter 1. Beitsch, MI

Pat W. Whitworth, MDD

Peter W. Blumencranz, MDD

A, Marilyn Leich, MDD

Sukamal Saha, MD

Linda M. MeCall, M5

Manica Marro, MI

KILLAEY LYMFH MNODE DISSEC-
tion (ALMD) has been part of
breast cancer surgery sincethe
descripticn of the radica] mas-
tectomy.! ALM D relinklyidentifies nodal
metastases and maintasins regional con-
tral ** but the contribution of lecal
therapy to breast cancer survivalis con-
trowersial ** The Early Bresst Cancer Tri-
alists’ Collabarative Group synthesized
findings from 78 randomized con-
trolled triaks, conchading that lacal con-
trol of breast cancerwas associated with
improved disease-specific survival®
ALMD, as a means [or achieving lo-
cal disease contral, carries an indisput-
able and often unacceptable risk af com-
plications such assercrma, infection, and
lyrnphederma. ™ Sentinel lymph node
dissaction (SLMD was therefore devel-
oped to accurately stage tumor-
draining axillary nodes with less mor-
bidity than ALMD SLMD alone is the
accepbed monsgement forpatients whose

Conbext Sentinel lymph node dissection (SLMWDY accurately Identifies nodal metas-
tasks of early braast cancer, but it b not clear whether further nodal disection affects
surval.

Objective Todetermine the effects of complete axlary lymph node dessction (ALME)
on survival of patients with santinel lymph node (SLM) metastasis of breast cancer.

Design, Setting, and Patlents The Amedcan College of Surgeons Oncology Group
200 1 trial, aphase 3 noninferionty tral conduded at 115 sttes and enroling patients
from®a ay 1569 to Decembsr 2004 Patlen tswerewomen with clinkcal T1-T2 Invasive
breast cancer, no papable adenopathy, and 1 to 2 SLNs containing metastases den-
tified by frozen saction, touch praparation, ar hematosdin-ecen stalning on perma-
nentsection. Targeted enrdlmeant was 1%00wamen with final analysts after 500 deaths,
bt thee trial chosed early becauss mortality rate was kower than expectsd,
Interventions Al patlents undersent lumpectomy and tan al whide-breast rra-
diatian Thoserwith SLM metastases identied by SLHD were randomized bo undergo ALND
ar no further axdllany treatment. Those randomitzed to ALND underwent dissection of 10
or mane nodes. Systemnic therapy was at the discretion of the teating physiclan,

Maln Outcome Measures Owverall sundwal was the pimary end point, with a non-
inferiority margin of a 1-skded hazard ratko of less than 1.2 indicating that SLMD akone
ks maninfariar to ALMD. Dbease-free surdval was a seoondary end polnt.

Results Clinical and tumor characteristics were similar betwesn 445 patlents ran-
domized to ALMD and 446 randomized to SLHD alone, However, the median num-
ber af nedes removed was 17 with ALMD and 2 with SLND alone. At a median fal-
bowe-up of 6.3 years (last follow-up, March 4, 20100, 5-year ovaral wrdval was 51.8%
(95 % confidence imterval [C1], 89,1 %494 5% ) with ALMD and 92 5% 95 % C, S0.0%-
55.1%) with SLMD alone;, S-year disease-fres surdval was 82 2% (95% CI, 783 %-
863 %) with ALMD and 83.9% (%5 % C|, 802 %-87.9%) with SLND alone. The haz-
ard rafio for treatment-related overall surdwval was 0.7% (20% O, 0056-1.11) without
adustme rt and 0U87 (909, I, 052-1.22) after adusting for age and adjuvant therapy.
concluslon Among patients with imited SLM metastatic breast cancer freated with
breast conservation and systemic therapy, the use of SLN D alone compared with ALMD
did mat result in inferior surdval.

Trial Registration clinicaltials gov Identifier: HCTOOOORA5S
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nagement of Axillary Lymph Node
tastasis in Breast Cancer

ing Progress

ltwr Carlson, MDY

= Wood, MD

b 1 MORE"—50 GOES THE ADAGE, AND THAT CER-
mly hasbeen the case for breast camcer. Forty years
o, the siardard iresiment for chis disesss was the
ilsted radical masiectomy, an aggressive opeTa-
mvelved remcval of not only the beeast but aksa
it muzculature and axillary lrmph nodes. Beiter
il mg ol breast cancer Wology revealed ihat aggres-
il therapy alone was inadzquate. As ireaiment
es evolbved away from extensive surgery, axillary
de dizecoon (ALND) remained part of the treat-
men o deiect noda] dissase. axillary bmph node
3 were comsidered an indicator that systemic dis-
przsent, idsniithing a nesd for chemetherapy.

1 with breasi cancer have hensfiived greathy Erom
crefully performed randomized controlled trals.
ssive iria] showed that less surgery was better,
comes were the same and less surgical mezrven-
twed in fewer surgical complicadore. Inthe firscma-
'the Matlonal 2urgcal Adjuvant Breast and Bowel
HEABFY E-04 trial, which began in 1971, 1723
dth breast cancer were randonyeed into 3 ieeat-
ups. Those with palpable lymph nodes were ran-
o reczlve a Halsed radical mastectomy or a total
ny (remaval of the breast only without the under-
icle or hamph nodes) along with regiomal radia-
py. Women with breast cancer without patpable
mmph nedes were randomized intos 1 of 2 study
alsted radical mase: iomy withALND, otal mas-
with Tegiomal radiation treatment, or masteciomy
h delayed ALND (F medal recurrences were oh-
here was a 40% incidence of eccult nodal metas-
& Tadical maskechomy . Deespibe an axillary
& Eathure rate of 199 n the iotal mastes oy group,
ral was similar betwesn the groups afier 13 years
ap’ I general wemen with clircally palpable
rmph nodes had worse survival than those with-
ally evident boph nedes. Local treatment of oc-
rin axillary hymph nodes had no efect on over-
il

Recogmiion of the wanirg utihiy ol ANLD Jed 10 the de-
velopment of szntmel lrmph node dissectien (519D, This
technigue invohves injectimg dve into the primary tomor and
selectively resecting vmph nodes that ke up the dye and
thus mdicate tbat they are the nodes draming the tomer mass,
219D has supplanied ALND for staging the axilla in earchy
breast cancer, becamse less aggressive axl 21T -
sults in Jesz armsdffness, pain, pﬂ:ﬁd‘ﬂu.:lﬁlmnmph-
edema. & recently published single-nsd mtion sind 2 with
10-par follrw-up randomizad 516 padents with breast can-
cer to mmdergo hoth SL¥0 and ALND or LN alone with
ALND coly 1 the sentinel lymph nodes (50Ns) con@ined
cameer; thai siudy showed beiter arm mobilityand less patn
in ihe SL%D-akme group. At a medan follow-up of 102
muonths, the regiomal bilure mie in the SLND-alone groop
was 0.7 7%, There was no significart difference tn diseas:-
Tree survival berween the groups, suggesting that ALNT &
not beneheial.

Retrospective analyses add medirectevidencs regarding e
lack cfuiility of ALXD. These sdies are not definiitve be-
casz, 12 with all rerospectve evaluatiors, it i difficult o
conirol for selection bias and oeammentbias. In general these
analyses show low axillary recurrene etatss i women with
mirdmal axillary disease and with positve 515 wha did
not bave completion ALND. These patents tended to be
alder; had ;mall kow-gmde tumeors with microme @il (<2
‘mm} nadal disease; and urde rwveni breasi consermiion sur-
gery. Fredherors ofnon-51% metaas inclods mmer size,
sz of 5L metastanc deposit, number of SLNs tmvolved,
tumor lrmphovascular invasion, and extrancdal exten-
stan. I an effont to 1dmafy patiene: whic might benehi from
ALND, nomograms using these chamacieristcs have beenide-
weloped oo predict who should undergo ALNT." Despiiein.
crzasing evidence disbvering AL, i cermains pari of widely
mecognized guidelmes for breast cancer care * However, the
apparent lack of unlity of ALYD has influenced clinicans
treating breast cancer because the peoformance of A2 T fol -
lowing ZLHT has declined.™
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METASTASE MUSTER / TYP
VERSCHIEDENE ORGANE mit
VERSCHIEDENEN FERNMETASTASENLOKALISATIONEN

v. Cava-Typ: (venos)
« Primdrtumoren die vends|von v. cava versorgt sind -
metastasieren in die Lunge, dann weiter Skelett, Gehirn,
Leber und Milz. Pfortadertyp Lebermetastasen kénnen auch
weiter in die Lunge metastasieren.

Lungen Typ: (arteriell): Lungentumoren (primdr oder sekunddr)
Metastasieren - ins Gehirn, in die Leber, in die Knochen

Pfortader Typ (v. portae Typ): (venss)
* Organe des Verdauungstraktes (untere Speisershre, Magen,
Bauchspeicheldrise, Dinn- und Dickdarm, oberer Teil des
Rektums (Mastdarm) metastasieren erstmal in die Leber,

dann Lebermetastasen kannen in die Lunge J
weitermtastasieren




Vocava yp Vieltasiase: Primartumor stammt from von der

the ven6sen Sammelgebiet voy V. cava: unterer Teil des Rectums,
Nieren, Nebennieren, Uterus, usw )
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vergrosserte Lympknoten

Allgemeine Tumorlehre 111. Andras Kiss Dr. med.,
Tumorprogression, Metastasenbildung D.Sc.




Vena portae (gastrointestinal) Typ der Metastasen
Primar bosartiger Tumor entwickelt sich in der gastrointestinalen
Systeme (Magen, Dickdarm, Pankreas) und verbreitet sich durch
(,Fluss”) der v.portae und metastaziert in die Leber.

Allgemeine Tumorlehre 111. Andras Kiss Dr. med.,
Tumorprogression, Metastasenbildung D.Sc.




Auswertung des Wachstumsmusters

Allgemeine Tumorlehre 111. Andras Kiss Dr. med.,
Tumorprogression, Metastasenbildung D.Sc.




384 G M Fonseca et al.

Figure 1. 1If of it l findings in liver A, A pushing growth pattern showing a thick fibrous psen-

docapsule (haematoxylin and ecsin). B, An infiltrative growth pattemn characterised by tumour cells infiltrating the adjacent hepatic par-

enchyma (haematoxylin and eosin). C, Posttive staining for CD34 in endothelial cells of blood vessels {arrow), demonstrating portal vein

invasion. D, A cluster of tumour cells within the lumen lined by endothelial cells with for D2-40 (arrow), characterising

Iymphatic invasion. E, Cancer cell clusters and malignant glandular structures floating in large mucin pools. Marked fibrosis and & dense
Infiltrate can be seen in the periphery of the tumour (haematoxylin and eosin).

. incidence of recurrence after liver resection when the
Biliary invasion in shevras 22 Paradoxically, Okano et al.**
Yamamoto et al.*® reported that biliary invasion among  reported that pic bile duct i was an
patients with CRLMs was associated with a higher  Independent favourable prognostic factor after

© 2017 John Wiley & Sons Ltd, Histopathology, 72, 177-390,
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Multiplex
Lebermetastasen
eines Kolonkarzinoms

Allgemeine Tumorlehre 111. Andras Kiss Dr. med.,
Tumorprogression, Metastasenbildung D.Sc.




weitere METASTASE MUSTER / TYP
VERSCHIEDENE ORGANE mit VERSCHIEDENEN FERNMETASTASENLOKALISATIONEN

Leber Typ: (vends)
» Lebertumoren oder Tumoren von der Leber metastasieren
erstmal in die Lunge, dann es kann als Lungetyp weitere Metastasen
geben

Paravertebral oder retrograd (vends)

* Durch Batson-sche paravertebrale Venen: von Nebenniere
(Neuroblastom), Pancreas, Prostata: Knochernes Becken,
Wirbelkorper Schilddriise: Wirbelkorper

« Abdominelle Druckerhshung: retrograd Strom: Wirbel, Schulter,
Schddel und Becken Knochen

Abklatsch, Abtropfen/Implantationsmetastasen:

Peritoneum, Pleura

Krukenberg Tumor: (muzinése Karzinome der Brust oder des
Magens geben Ovarium Metastasen)

Kanalikular: ZNS, Lumen

Haut: Hauttumoren (Mal. Melanom), Leukdmien, Lymphomen



V.Hepatica (Leber) Typ Metastase. Metastazierende Tumorzellen stammen
(primar oder sekundar) von der Leber, brechen in doe V. hepaticae ein und

stronebn in die V.cava und Metastase entwickelt sich in der Lunge.
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44800/02. Vertebrale Metastasen eines Prostatakarzinoms.

Tumoren die in der Nahe des Columna Vertebralis embolizieren hafig durch die
paravertebrale Plexen

Allgemeine Tumorlehre 111. Andras Kiss Dr. med.,
Tumorprogression, Metastasenbildung D.Sc.
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Nk zelliges Lymphom




GEHIRNMETASTASE

d LUNGE
MAMMA
MALIGNES MELANOM

Primdr Gehirntumoren geben niemals extrakraniale Metastase!



KNOCHENMETASTASE

LUNGE -
MAMMA -
SCHILDDRUSE -
PROSTATA -
NIERENZELL K.

Prostata Karzinoma gibt Wirbelmetastase durch die
Batson Venen.



LEBERMETASTASE

G6ASTROINTESTINALE -
LUNGE -

 MAMMA

| MELANOMA

NEUROBLASTOMA

USW.



LUNGENMETASTASE

MAMMA -

M LERER -

S NTERE -

S REKTUM KARZINOM

PR «(ETMZELL TUMOREN

WEICHGEWEBSSARKOMEN

OSTEOSARCOM
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Gehirn Metastase
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Leber Met.

Beidseitige Nebenniere - Metastase
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Gastrointestinale Tumoren

Gynekologische Tumoren

Karzinom bei unbekanntem Primdrtumor

* Unknown primary tumors (CUP)

Urothelial Tumoren, Respiratorische Trakt

Transperitoneale Infiltratio

V. umbilicalis, lymphogen / hdmatogen Weg

Sister Mary Joseph Dempsey (born Julia Dempsey; 1856-1939) was the
surgical assistant of William J. Mayo at St. Mary's Hospital in Rochester,
Minnesota from 1890 to 1915. She drew Mayo's attention to the
phenomenon, and he published an article about it in 1928. The
eponymous term Sister Mary Joseph nodule was coined in 1949 by
Hamilton Bailey.



http://en.wikipedia.org/wiki/William_James_Mayo
http://en.wikipedia.org/wiki/Saint_Marys_Hospital_(Rochester)
http://en.wikipedia.org/wiki/Rochester,_Minnesota
http://en.wikipedia.org/wiki/Eponymous_disease
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