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PRINCIPLES OF CANCER STAGING

Introduction

00:00:10

Purpose : To know the extent of the diseose.

TNM staging :

* most widely used staging system (Anotomical staging 353+em).

* 3 componen’cs

: TN,

T cateqory (Primar\lj turmoun) :
* invosive : T/Ta/T3/T4.
* Others: TX/TO/Tis.

N category : Regional Lymph nodes AND.

* NO : No nodes.

® NI

m coategory Distant metastasis.

* MO : No distant metastasis.

* i : Distant metastasis present (Has sub-categories like o, b, ¢, d.
Note : It is an evidence based system (Upper stage —> | SurvivaD.
€9 Breast cancer :

® Ti:4acm. Ta

3-S5 oem. T3 : 25 em.

* 1.8 cm and 1.9 em tumours : No difference in survival.
* 19 cm and Al em tumours : Sharp ditference in survival.
* Therefore cut-obs for upper stage is & em.

S’cag‘ms groups :

CTNM

* Clinical/vadiclogjical examination
*  Surgical exploration without resection

pTNM

Pathology of resected tumour

5‘!‘Mm

Post-Neocadjuvant therapy (NACT)
yeTNM | Clinical/radiclogical examinodion post-NACT
ypTNM | Pothology of resected tumour post-NACT

rTNM

Recurrence
reTNm | Clinieal/radiologicol examinadion of recurrence
rpTNM | Pathology of resected tumour of recurrence

o TNM

Autopsy (incidental detection)
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2 - Basics of Oncology

Active space ----- TNM Staging 00:09:40
T Primary tumor N (Regjional nodes) m (Distont metastasis)
Tx : Cannot be assessed/informadion | Nx : Connot assess. Mo : No distont metostosic.
not availoble. NO : No nodes. mi : Distant metastosis.

Tis ¢ in Sitw.

* &g, Primary tumour operoted NI- N3 : Nodes present
elsewhere with No records.
* extensive tumour where the I°
cannot be identified.
TO: No pr‘\mar5 tumour.

TI-T4 : invasive.

mul’c‘\ple fumours :

Highest T mentioned

€., breast cancer : 3 tumours are present with largest being & em.
* Staging : pT3 (M)/NO/Mo (o) pT3 (3)/N0/MO where (m) means multiple.
* Actual number of tumours can also be specified like (2.

s\ljnchronous Vs. Metachronous :

e Cut-of is 4 months.
® Z4 months is sgxchronous and >4 months is metachronous.

unknown primour5 :

* evidence of nodal spread is present, expected primary site doesnt show up.
* Categorised as TO.
* example. :

- Axillary nodes present, no primary seen in breast, clinically — cTo.

- Mastectomy is done and no primary is found —> pTO.

- Staging (As per suspected I°site) —> Ca. Breast, TO/NI/mo, Stoge I\

Qeg’\onod nodes :

Sentinel node :
* Represented as (sr.
* # only sentinel node biopsy is done then (sn) can be used.
* 1% complete dissection is done, then (sn) cannot be used.

FNAC proven nodes :
* Represented as (.
* 29 FNAC proven NI : pN ®.

Surgical Oncology - v1.0 « Marrow SS Surgery




Principles Of Cancer Staging - 3

Isolated tumour cells :
* Cluster of <300 cells.
* Size €04 mm.
* Represented as (iv). eg: pI ().

* It represents in—transit disease § not something thodt stations § proliferotes.

* Itis not considered as node positive.
* except: Isoloted cells are also considered node positive.
- melanoma.
- merkel cell carcinomo.

S&age O:

In situ and NoN-iNvasive concers.

* fAreo below the serosa : Subseroso.

Definition :
* Non-invasive : Disease has not crossed
basement membrane of epithelium.
* in situ: Disease has not attained

—_—

sPread po’cen‘cial.

In sitw :
* Not crossed a boundourg o oftain spread.
° 60undour5 con be :
- Bosement membrone : Oral coo/i’cﬂ.
- muscularis mucosa : Colon.
* No potential to spread,
* Nodal/Distant assessment not needed.

C»omple’ce podcholog'\cal response :
* Seen when tumour disappears ofter NACT.
* Represented as 5cTo/ No/mo.

Non—-invasive :
N erresen{'ed as To.
* &g Blodder concer : p'l‘a/ No/mo.

OCIS ¢
* Can have nodal spread.
° invosive componen’c maﬂbe missed on poecholo&\j.

Surgical Oncology * v1.0 » Marrow SS Surgery
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ETIOLOGY OF CANCER |

Introduction

00:00:10

Foctors responsible for carcinogenesis :

InSlammodion :

Rudol® virchow proposed thot lﬂmphore’c'\cwar infltrote in o tumor orig‘moeces

Srom chronic inSlammodion.

Types of inflammadion :

Concer initiotes and
ampliies the inflammotory
poechwaﬂ —> Promote survival
growth § invasion

macroscopic environment
of tumor contributes o
carc‘mogenes‘\s

RET mutations —> Non
invasive folliculor thyroid
neoplasm — Promotes tumor
development (Promotion of
inflammadtory pathwayy)

e :
* ASlatoxin § aspergjlus

causing Hcl.
® ReT mutations.

8.8. :
* c/c pancreatitis —>
Poncreatic carcinomao
* H pﬂlori —> Stomach
cancer
* &ERD — gsophageal ca
d Hepodti’c'\s —> HWCC

Surgical Oncology * v1.0 « Marrow SS Surgery




Infections causing concer

Long standing infections can cause cancer.

Etiology Of Cancer | - 5

gladder cancer Schistosoma hemadobium
Burkitt’s lymphoma 22\Y
Cervical cancer HPV

Cholanq‘\occxrcinoma

Salmonelia. ’cgphi, opisthorchis
viverrini, clonorchis sinensis

Colorectal cancer

JC virus, Streptococcus bovis

Adult T cell leukemio/lymphoma

Sliomo. JC Virus
HCL Hepatitis &, C, D,
Schistosomoa. joponicum,
oflotoxin
Hodgkin’s lymphoma. EBV
merkel cell coancer merkel cell polyoma virus
mesotheliomo SV 40
HTLV |

Prostote concer

Xeno’crop‘\c murine leukemio
virus

Inflammatory Mediators

00:08:48

Cﬁ’colﬁines :

° tokines have a role in interaction b/w tumor § host immune cells.
Y

o cﬂ’colﬁ'\nes are further divided into :
- Chemokines.

- Interleuking : IL-1, IL—6, IL-8, IL-IT.
- interferons : 1 (@ § B, W (D, W (A,Aa § Az).

- Pros’caglandins.
- TNF O.
* TNF : I° mediator of inflammadion.

NFK® pa’chwag :
* Mayor role in cancer.
* Activodor : TNF.
* Initiation § transformadion.

Surgical Oncology - v1.0 - Marrow SS Surgery




6 - Basics of Oncology

inflammodion —> Cytokines —> \nﬁ\ammo@corg cells —> Oxidative damage, DNA
mutation —> Microenvironment in tissue is more conducive to increased cell
growth, survival § transformadion.

Survival of cell :
Pro—in-?\mma’corﬂ cytokines
* IL-If, IL-8, TNFQL § CRP.
* Increase in their levels results in reduced survival (Poor prognosis).
* STAT b T STAT 2 high expression showed inverse association of survival in
mesotheliomao.

Invasion :
* mmP 9 (Madrix metalloproteinase 9 :
- &elatinase which degrades gpe IV collagen.
- H‘\Sh expression shows poor prognosis (High chance of tumor invasion).
* HIFA: Increased vascular invasion in HCC —> Poor prognosis.
* Cothepsin D * Increased associodion in '\ﬂ%mmo&orﬂ breast cancer.

nnsiogenesis :

Pro-angiogenic factors Foctors for metostasis

Factors for ammgmesxs

TNFOL

IL-1P3

VEGF MIF : endothelial cell activotion

F&F a TaFB

IL-8

POSF Angiopoietin-a

ICAM-I
VCAM-—|
e—-selectin

P-selectin
mMme 9

Molecular mechanism of carcinogenesis 00:18:05

NFK® podchuoag : WWmorogenic.

c/c inSlammation — emT (&p\’che\‘\od mesenchgmod fransformadion) octivokion —
Increased cell survival bﬁ promoting anti-apoptotic proteins — MYC § BCL-XL.

extraceliular madrix remodelling b5 mmMP § vegr.

Surgical Oncology - v1.0 - Marrow SS Surgery



Etiology Of Cancer | - 7

STAT | § 3 : Persistent STAT 3 — Tumor inflammadory signal + NFKS — Tumor

cell survival § angiogenesis

Inflammasome :
* Silico § asbestos can frigger inflarmmasome.
* Activates IL-IP £ IL-8 and other mediotors (Pro-inSlammadory.

Toll like receptors (TLR) :
* Rolein:
- Host defense mechanism.
- Tissue injury,
* c/cinflammation —> C/c TLR pathuway activation —> Carcinogenesis.

Chemical factors 00:23:09

Serotal concer in ch‘\mneg sweepers : First environmental cancer discovered b5

Percivall Pott.

Concer Chemical factor
Lunq Tobacco, asbestos, nickel
Pleuro. Asbestos
Oral cavity Tobacco, aleohol
gsophagus Tobaeco, aleohol
Gastric Tobacco
Colon Tobacco, aleohol
Liver Aflotoxin, vinul chloride, tobacco, aleohol
Kidney TobacCo, trichloroethylene
ladder | Tobacco, 4-amino biphenyl, a-naphthylamine,
cyclophosphamide, phenacetin
Prostote Codmium
Skin Arsenic, coal tar; PAH, benzopgrenes,
cyclosporin A

Surgical Oncology ° v1.0 « Marrow SS Surgery




8 - Basics of Oncology

Ly Sy el o

otoxic

Directly altering genetic material

Independent of direct insult

mechanism :
* DNR adducts

map (m‘\’cogen activoted protein)
Kinase pothuay (ov) NFK® pathway

* Inducing DNA ssb (Single They are epigenetic modifiers :
stronded breaks) § dsb (Double | * Cytotoxic
stranded breaks) * Receptor medioted (Steroid
receptors § tamoxiten)

* Direct Seno’cox‘\c s Couse
cancer of site of exposure. &9
wV induced skin cancer

* Indirect genotoxic : Requires
metabolic transformodtion from
procarcinogen to carcinogen. £.9
: Afladoxin

Both can cause reactive oxygen species DNA damage alter gene expression.

Aristolochic acid :

From genus of Aristolochia. Plon®.

used as herbal remed5 Lor we‘\gh’c loss.

Class | carcinogen.
Couses AT to T:A transformodion.
Diseases caused *

o. Balkan endemic nephropa’chﬂ.

b. Nephrotoxic : Interstitial fibrosis.

¢. upper tract urothelial carcinomo.

PAH (Polﬁcgclic oromodic hgdrocourbons) :

22 fused benzene rings.

aenzopgrene :

most studied PAR.

mMetabolized bg CYPASOIAI §
CYPASO2RA.,

mechanism of action : DNA adducts.
exeretion : glutathione poechwafj.

* >300 chemicols.

* Increased lung g skin cancer.
* Found in overcooked $ood, coal
burning and tobacco smoke.
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Etiology Of Cancer | - 9

IARC group 1 pharmaceutical carcinogens 00:35:14 T e L
Azodhioprine Non—-hodgkin's Iymphoma, SCC of skin,
HCL, cholangiocarcinomo.
Cyclophosphamide Blodder cancer, leukemio.
Chlorambucil Leukemio
Cyclosporine Leukemio, \5mphoma,
non—melanomodtous skin cancer
Tamoxiten endometrial cancer
estrogen/OCP/HRT ereast cancer, endometrial cancer
Physical factors 00:37:13

Radiotions :
* lonising radiokions : lonise molecules (Electron is displaced $rom orbi b3
linear energy transter (LeT.
* Xroys Y rays have low LET.
* Particulote motter :
- glectron, proton, neutron, C ion, & particles.
- Theg have high LET.

m/c source of rodiotion exposure :
* 80% : Rodon gas. * 30% : medical sources.

mechanism of action of ionising radiotions :

High LET : Direct DNA Low LET
damage
Direct energy transterred to Hydrolysis of R O releases
molecule. OH™ radical which causes
DNR damage.

Both couses similor lesions in DNA.

I &y ot ionising radiodion :

®* 40 dsh. * 1000 single base lesions.

* 1000 ssh. * ISO DNA protein crosslinks per cell.
Dsb are critical lesions — Cell |e’chal‘\k3.
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10 - Basics of Oncology

Cell response 1o radiation :

* Base excision repair : For ssb.

. Homologous repair :
- High %deh’cﬂ repair.
- For dsb.

* Non homologoas endJoining repaur
- m/c mechanism of repair in ionising radiotions.
- For dsb.
- Not accurote — Results in mutadtion.

Theoretical risk models for radiation induced cancer :
Linear, no threshold model :
* most accepted,
* Induction of concer is directly proportional to dose of radiation even in low
dose.

Sublinear/threshold model :
* Below threshold dose, risk is negligible.

supralinear/steatth model :
* Doses below threshold con Jcr‘\gger octivotion of DNA damage surveillance §
repair mechoanism \eac\'mg %o suboptimal awctivodion o¥ cell cgc\e.

Lineor quadradic model :
* ebfect of radiation ok low doses — Single tract of radiotion hitting multiple
targets quadradic induction rote.

Vulnerable cells :
* most vulnerable :
- Hemadopoietic cell line (Leukemio except cLL) : m/e.
- Thgroid gland,
* Intermediate : &reast, lung, salivary gland.
* Radioresistant : SKkin, bone, &IT.
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Physical factors leading to carcinogenesis

ETIOLOGY OF CANCER I

00:00:08

uv Iish{: :

Cellular reponse ‘o uv radiotion :

uv A (330 to 400 N : Mainly produces ROS —> Single strand breaks § base

lesions in DNA.
uv & (3290 o 330 nm.
uv ¢ (340 0 490 nm
- most dmnagmg to DNA.
- most of the UV C is absorbed by ozone layer.
u e guvc:
- Forms pl:)r'\mid'me dimers.
- And also b — 4 photoproducts thot consists of covalent ring structures
— @ending of DNA helix —> Interfere in DNA synthesis.

uv rodiotion

y
DNA damage (Pgrimidine dimers
% =4 photoproducts)

'
Nucleotide excision repair (NeR) :

Removes pﬂrimidine dimers

.. Major mu’cagemc lesions in melanomao.
3. Ner de?xciencg : Xeroderma. pigmentosa
(2000 times
more prone +o develop UV induced skin CA.

Asbestos :

L]

Contributes in causing S =7 % of all lung cancers.
mechanism of action : ROS —> S'\nsle strand breaks + base lesions.

Asbestos + tobocco : More choance of causing lung CA.
Tumor suppressor genes ps3 § plbiNii4A + K-RAS oncogene are ossocioted

with lung CA caused bﬂ osbestos.
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12 - Basics of Oncology

. mod‘\gncm& mesothelioma :
- Major couse : Asbestos fibres.
- Rssocioked with plbiNKAR § NFA gene mutadion.

Radiotrequency radiation and microwave rodiation :
* Radiofrequency radiodion : 3 iHz to 300 MHz.
*  microwave rodiotion : 200 MHZ 10 3200 GH2.
* Celiphones :
- Brain peak specific absorption rate : 4 o 8 W/kg,
- Zloyrs of celiphone usage : Increased chance of glioma. and acoustic

newromo.
- Kiis inconclusive os |arge prospec’c‘\ve studies have shown no rigk.

glectromoagnetic felds :
* Not carcinogenic (&ner% is not high enough to break chemical bond).

Dietary factors 00:09:33
Dietary fibre :
* Al plant polysaccharide % lignin — Resistant to hydrolysis by the digestive
enzymes.

* No associotion b/w dietary fbre and colorectal cancer.

Red meok Colorectol CA
Regqular milk consumption Prostote CA Colorectal CA
Cotlee HCC
endometriol CA
Prostote CA
vit D Colorectal CA
Breost CA
Prostote CA
Selenium (acC to SELECT RCT) No protective efSect in prostote CA.

mechanisms of redmeat beins carcinogenic :
* 1 Anobolic hormones in red meok.
* Polyeyelic aromadic hydrocarbons (Ooolﬁ‘\ng ok high temperature).

* 1 Heme in red meat.
* Nitrates —> Nitrosamines (in smoked, salted and processed meod.
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