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O PRINCIPLES OF CANCER STAGING

Introduction 00:00:10

Purpose=ToHnowmeex’cen'cloedisease;

™M S{'asins :
most uuidelg used stoging sastem.
Anatomical s’msins sgsbem
3 components
LT co&egorg : Primarg tumor.
* T

* TO.
* Tis
¢TI
*Ta
Invasive
* T4
a. N category : Regional lymph nodes (LAD.
* N O:No nodes.
* NI
* Na
* N3
3. m cakegor5 : Distant metastasis,
* mO: no distont metastasis.
* mI: Distart metastasis present.
Has sub-codeqgories lise o, b, ¢, d.

Evidence based system : Upper stage —> | Survival.
g+ Breast cancer :
TIH:daem. Ta:a~-sem, T 3: 2S5 em.
18 cm and 1.9 em tumors : No difSerence in survival
L9 em and & em tumors ¢ Sharp difference in survival
cm—o?%?orupperstase is & em.,



Staging Groups 00:04:10

cTNIM | Clinical exominodion
| Radiclogical exarmnation
| Surgical exploration without resection
PTNM Potholooy of resected fumor
yTm : Post-Neoadjuvart therapy (NACT)
. 3cmm
* ypTnm _ . s R
CTNM @ Recurrence
* rcTRM
L L |
aTNM | Autopsy (incidental detection)

yeTNm : Clinical/radiological examination post—NACT.
ypTNM : Pothology of resected tumor post-NACT.
rc¢TNM : Clinical/vadiological examination of recurrence.
rpTNM : Podhology ot resected tumor of recurrence.

TNM Staging B ) 00:09:40

T (Primary fumour)
Tx : Cannot be assessed/Information not available.
%_:
* Primory tumor operoted elsewhere with no records.
* extensive tumor where the primary cannot be dentified,
T 0: No primary furmor.
TS In sitw
T I-T 4 : Invosive,

N Regjonal nodes)

N x : Comnot be assessed,
N O No nodes

N I-N 2 : Nodes present.

m (distant metostosi®)

P



m O : No distant metostasis,
m|=Diston’cme{-o‘smsispresen’t..
No M X,

Multiple tumors : Highest T mentioned,

Eﬁ.zereas*canceﬂ

* 3 tumors are present with largest being b cm.

* Staging : pT3 (M)/N 0/m 0 (o) pT 3 (B/N 0/m O where
(v means multiple.

* fActual number of tumors can also be specified like (3.

Synchronous vs. metachronous
* Cut-obt of appearance of multiple tumors is 4 months
from the diagnosis of primary,
* <4 months : s5nchronous.
* 24 months : Metachronous.
* metochronous malignancies are staged separately,
* Synchronous malignancies are stoged together.
* Paired organs like lung included in the staging criterio.

Unknown primary :

* &vidence of nodal spread is present.

* &xpected primary site does not show up.

* Cofegorizedas T O.

. ey
o. M!lara nodes present, no primary seen in breast.
b. (‘Jhical\g —> cT 0.
¢. Mastectomy is done and no primary is found —>pTO.
d. Staging (as per suspected primary site) —> Co.

éreast, T 0/N 1/m o, Stage .

Regional nodes :
Sentinel node :
* Represented as (sny.
. #mlgsenﬁnelmdebiopsaisdone’chen(sn)conbe
used,
* ¥ complete dissection is done, then (sn) cannot be used.
FNAC proven nodes



*

Represented as ().

. 25.=chProvenm=pm®.

1solated tumor cells ¢

Cluster of < 300 cells.
Size £ 0.8 mm.

Represented as (+). g pai ().
I represents in—transit disease and not something thak

stakions ond qo\i#emtes

11 & not considered as node +ve.,

Isolated cells are also consdered node posiﬁve n
aagressive mal‘gnancies :

o. Melanomo.

b. Merkel cell carcinoma.

Stage 0

1N situ and Non—nvasive cancers.

S, fLumen
" g
= i r' =1
‘ rﬂi i

Q™

.
.
bd
.'9_']-"

255 8 *» "] Mesothelium (Serosa)

Y4, T vryrer
Qoyaahn T
T T

m“%

-"39#3' s 957

Epithelium
Basement memdrane
Lamina propria

Muscularis mucosa

Submucosa

Circular muscle
Myenteric plexus

Langitudinal muscle

Loyers or alt

Area below the serosa : Subseroso.
\¥ serosa. is absent, it is calied Adventitia

00:20:13

Musculans

L In situ.: Not crossed a. boundary to ottain spread (no



spreading potential.
" &omdm‘g con be :
o. Basement membrane : Orol cw-tg
b. Muscularis mucosae : Colon.
* No potential to spreod.
* nNodal / distant assessment not needed.

a.Complete Patholosico.l response
* Seen when tumor disappears ofter NACT.
* To/No/mo.

* NotStage© (s'cage 0 — in-sitw).

2. Non-Invasive : Disease has not crossed basement
membrane of epithelium.,
* very few cancers.
* Representedas T o
* 9 eladder concer : pT o/N o/m 0.

4. 0C1S
* Con hove nodal sPread.

* Invasive component mogbe missed on pocthoiow



ETIOLOGY OF CANCERI1

Etiology & factors responsible for
carcinogenesis 00:00:10

Rudol® virchow proposed thak Wre’dmﬂar nfiltrote n o
tumor originotes Srom ehronic ntlammadion.

Tgp%&inﬁ\o.nma&ion:

_ Tumoritinse | Tumor exdrinsic
Concer nitiates and maeroscopic en\rronnenk
amplifies the inflammatory | of fumor contributes to
pa&kwaﬂ —> Promote carcinogeness.
survival, growth § invasion.
e3 ey
* Allatoxin § aspergillus * Chronic pancreatitis —>

($ses mutagenesis) Poncreatic corcinomo.
cousng HCL. *H palori —» Stomach
* RET mutodions —> Non cancer.

invasive follicwlar thyroid | * &ERD — gsophageal co.
neoplasm — Promotes * Hepaditis = HCC.
fumor development

(promotion of inflammadory
Infections cousing cancer
r Concer Infection
Sladder concer Sehigtosoma. hagmodobium
eurkitt’s lymphoma BBV, HHPV 4
Cervical cancer o | HPV
Cholangiocarcinomo. Salronelio. typhi, Opisthorchis
viverrini, Clonorchis sinensis |
Colorectal cancer JC Virus, StreptococCus bovis
glioma. JC virus




' HCL Hepatitis 8, C, D,

| Schistosoma, japonicum,

| | Allotoxin !
3 |

| Hodghin's lymphoma ey
| Merkel cell cancer imemal cell polyorma. virus
‘mesothelioma, 2V 40

Adult T cell leukemia/ . HTLV |
Iﬁmm ]
| Prostate cancer Xenotropic murine leukemio
‘ virus
haposis sarcoma. MMV E

00:08:48

Inflammatory mediators _ . booe4s

The foliowing have a. role in interaction b/w tumor § host

immune cells (eytokines) :
* Chemokines.
* interleukins : IL-), IL-b, IL-8, IL-IT.
* Interferons : 1 (a5 B, n (P, mi (A, Aa 5 A2).
¢ Pros*taglamd’ns.
* TNFOL

TNF : I° mediotor of inflarmnmadion.
NFKS paﬂ-woﬂ :

* Major role in concer.,

® Activotor of TNF.

* Initiodion § transtormadion,

mechanism :

Inflammation — Cytokines —> Promote release of
Mhrmm:torg cells —> Oxidative damage, ONA mutation —>
microenvironment in tissue is more conducive 1o increased cell
growth, survival § transformakion.

Survival of cell :
* Pro-inflammatory cytokines : L-f, L-8, TNFOL § CRP
Tsed levels — reduced survival (poor prognosis).



* STAT & § STAT 3 { expression (4 inSlammaodion) —>
nverse ossociotion of survival in mesotheliomo.

invasion :
* mmP 9 (Matrix metalioproteinase 9) ¢
o. &elodinase which desmdes 'cgpe v collagen.
b. High expression shows poor prognosis (High chance
of tumor invasion). '
s WFQ : increosed voscular invasion in HCC —> Poor
progrosis.
* Cothepsin D * Increased association in nflammadory
breoast cancer.

msiosenesis=
_Pro-angogenie factors | | Factors fo angogenesis
| TNFOL - ] |m‘F’Wﬁ%M_
I’Eﬁ___ | || TeFp (Head freckSCL) |
w8 | Angopoietin-a ]

1 Factors for metastasis

VEGF

F&F a

!PDG\F

| ICAM-L

veam-

g-selectn |

(P-selectin ___1

MMP-9 ]

Molecular mechanism of carcinogenesis

00:18:00

l. NFKS pat‘mmg * Pro—tumorogenic.

mechonism :

L Chwonic inflammation — EMT (epithelial mesenchymol
transformadion) activation — 1 sed cell survival by
promoting anti-apoptotic proteins —> myC § 8CL~X..



i, Bxtraceliular modrix remodeling by MMP § VE&F.

A.STAT I § 3 : Persistent STAT —> Tumor inflammoadory signal

4+

NFKS
L

Tumor. cell survival § angiogenesis

3. Inflammasome :
* Silica § asbestos can trigoer inflarmmosome.
* Activates IL-If} % 1L-8 and other mediators (pro-
in%amrmtorg).

4. Toll like receptors (TLR) :
* Rolein:
o. Host defense mechanism
b. Tissue h_jur&
* Chronic nflammation —> Chronic TLR pathisay activation
—> Corcinogeness.

Chemical factors 00:23:06

Serotol concer in chhneg sweepers : First enwronmental
cancer discovered bﬂ Percivall Pott,

. Coancer Chemical carcinogens
ung Tobaeco, asbestos, nickel. |
Pleura. Acbestos. )

 Oral cavity | Tobaeco, aleohol |
| Esophagus | Tobaeco, aleohol
(Sastric | ToboeCo. . :
Colon | Tobaeco, aleohol. -
Liver | Aflodoxin, vinyl chioride, tobacco, alcohol. |
ridney }Tobawo,‘crichaoroe{-t'ﬁlene_;_ ]
TobocCo, 4-amino bxphengl a«no.phﬂyiwnm,
_|eyclophosphamide, phenacetin. -
rostote|cadmium_ o




Sk prsenic, coal tor, PAH, benzopgren%, 1

cyclosporin A. ]
Chemical carcinogens
{ )

Genotoxic _ Non—genotoxic
Drrectly oltering 3eneﬁc ndependent of direct insult.
maoderiol. | . -
Damages ONA by : map (rrv’cogen octivated
* OMA adducts. proteny) kinase pothuwoy (or)
* Inducing OMA ssb (Single  NFK® pathsay

stranded breaks) §dsb  They are epoenetc
(double stronded breaks). modifers
® CA"(@&O&!&
* Recepior medated
(sheroud receptors &
tarowasen,
* Owect Seno&om :
Couse concer af ste of
exposure. &9 : U nduced
SKIN concer,
* Indwect aem'mmc :
Require metabole
transformation from
procarcnogen to
careinogen &g : Alatoxn

goth can couse reactive oxygen speces DAR da.rmge olter
gene expresson.

Aristolochic acid :

* From genus of Anstolocha (pland.

= usedasherhoaremedg%r weght loss.
* uassmarcnosen

* LousesfA:T40 T Atrarsverson

1C



® Diseases coused :
¢. Bakkan endemic neph‘opo&hg.
d. Nephrotoxic —> Interstitiol fibrosis.,
e. Upper tract urothelial carcinomo.

PAH (Polyeyclic aromatic hydrocarbons) :
* 23 fused benzene rings.
* 2300 chemicals,
* Benzopyrene : Most studied PAH.

* Metabolized by CYPASOIN § CYPASO2A4,
* mechanism of action : DNR adducts formoadion

® excretion : gutothione pa&huuaa
* 1 sediung § skin cancer.

* Found in overcooked $ood, coal buming and tobacco

smoke.
IARC group I pharmaceutical carcinogens 00:35:13
- ~ Ouwg - Cancer
Azathioprine Non-hodgin’s lymphoma,
| SCC of skin, HCC,
- - _Icholonaiocarcinqm |
 Cyclophosphamide | Bladder cancer, leukemia.
Chlorambued |Leukemia.
05cl05porine Leukemia, Igmphom, non-
- ___1_melanorﬂa_¢9u_sshhcancer. |
Tamoxifen ) endometrial cancer
estrogen /OCP /HRT.  Breast cancer, endometrial
: | cancer.
)
Physical factors :

* lonising radiations : lonize molecules (electron is displaced
$rom orbit) by linear energy transter (B2ap)
* Electromagnetic radiotion : X rays § ¥ rays (have low

LED,

* Particulote matter : Electron, proton, neutron, Carbon ion,
) @ particles (have high LET). 11



m/c source of radiotion exposure :
* 80%=2mion3as.
*  20% : Mmedial sources.

Mechanism of action of ionising radiations 00:39:29
I __D_irec& c_mﬁon | indirect action |
‘High LeT « Direct ONA Low LET

| damage |
‘Direct energy transtere to | Hydrolysis of W0 releases —
_molecule. i | OH™ radical = ONA domage. |

Both couses similar lesions in DNAR

| &y oF ioni2ing radioion *
* 40 dsb formed —> Critical lesions —> Cell lethality,
* 1000 ssb formed.
* 1000 single base lesions des{roged
* ISO DNA protein crosslinks formed per cell.

Cell response to radiakion :

L. Base excision repair : For ssb.

a. Homologous repair
a. High fidelity repair (requires a contralateral DA

strand).

b. For dsb.

2. Non homologous end joining repair :
o. M/c mechanism of repalr in ionising radiakions.
b. For dsb.
¢. Not accurode : Results in mutadion.

Theoretical risk models for radiation induced
qancer 00:43:46

I, Lineas, no threshold model ¢
¢ most accepted.
* induction of cancer is directly proportional +o dose of
radiotion (even in low dose).

12



-

3. Sublinear / threshold model : Below threshold dose, risk is
neg|gib|e.

3. Supralinear / Stealth model :

* Doses below threshold con trigaer activation of DNA
damage surveillance § repair mechanism — Sub-optimol
activation of cell cycle.

* 1 sed chance of mutation accumulation —> Cancer.

4. Lineor quadrotic model : Radiaion ok low doses —> Single
tract of rodiation hiﬂing multiple 'carsets —> Quadradic
nduction rate.

Tissue vulnerable to radiation :
L Vt_Alnemk_ﬂli_’gj - Tissue / celis
most vulnerable Hematopoietic cell line (
oll leukemia. except CLL) >
Thyroid gland,
Intermediate éreast, lunqg, salivary gland. _'
= == |
Radioresistant Skin, bone, &IT.

13



ETIOLOGY OF CANCERII

gl!}isic_:al factors leading to cminogenesis 00:00:08

uvﬁsh&:

* uv A (330 0 400 NM) * Mainky produces ROS —> Single
strand breaks § base lesions in DNA.

» yv e (390 40 230 Y.

* uv ¢ (340 0 390 vy : Most damaging o DA,
most of the v C is absorbed by ozone layer.

' uveiuvc=Formp5rmidmedMMdalsob—4
photoproducts that consists of covalent ring structures
— @ending of DA helix — Interfere in DA synthesis.

Celiudar reponse to UV radiodion
uv radiotion
!
ONA damage (pyritiding dimers §
& - 4 photoproducts)
|

Nucleotide excision repair (NeR) :
Removes p}jﬁm‘td'me dimers
|
I. Major mutagenic lesions in melanoma.
3 NeR deficiency : xamdﬁrmpigmen‘tosm(aooo times
more prone o develop UV induced skin CA).

Asbestos :

* Contributes in cousing S -7 % of all lung cancers.

* mechanismo?-acﬁomgﬁsﬁsmlestmndbrm+
base lesions.

* fAshestos + tobacco : More chance of causing lung CA.

* Tumor suppressor genes pS3 § plolNi4R + Kh-RAS
oncogeneareassociatedw'rthkmgcncwsedbg
osbestos.
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