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MODALITIES OF ANTICANCER TREATMENT AND
PERIOPERATIVE IMPLICATIONS

Chemotherapy 00:00:40

vchemo&\empgaﬁects&\e%d\owmsgm=
» Cen&ralnmﬁoussas*em
¢ Cardiovascular system.

o Mmomr}_;sas’c’em
Renal.

Hepa&ic.
m'mnologica! sgs&em
Haetmkopoeiﬁc sgstem
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Risk foctors :

om,

Advanced oge.
Hereditary neuropathies.

Previous treatment with neurotoxic agen’c

ngp'comsz

L Peripheral neuropathy : Chemotheropy induced peripheral neuropathuy(CIPN.
~ Pins and needle sensation.
- fRats crawling sensadion.

i C»entm!(ﬂu*onomic)muropaﬁg
, — Reduced autonomic reflexes.
- Large%un&bmmhetmdﬁmmicsdwirgpostop.

Symptoms usually start during treatment and stabilise after that.
implicated agents : Vince dikaloids, platins, paclitaxel and dorcetoxd.



Central neurotoxicity :
" encephabopathy.
* Aeute cerebellar syndrome.
* Posterior reversible encephalopathy syndrome.
* fseptic meningitis.
* Cognitive defceits.
* Hemiparesis.
* Progressive dementio.

Perpheral neuropatty
* Predominantely aftects sensory neurors.
* Autonomic dﬂsresxdo:\'m
* Regionol anagsthesia not contraindicated but pre-existing neurclogical
abnormality should be documented,

Cardiovascular sas'cem :
% CArdao’coxsc&B —» Mechansm 1§ not understood,
» c)nemoﬂwemp}j —> Damoge mgoctjies » Limited repar.

Plethora of symptoms :
* L dﬂﬁwmx
' Whgmhs,
* weart failure (HP).
* myocardial ischemia.

Orugs implicoted (CATAPARD ¢
* Cytotoxic antibiotics.
* firsenic Trioxide.
* Toxones.
* Anthracyuclines.
* Pladinum compounds.

* Antimetaboiites.



 eMestonows B
Casdiomuppathy
QT prubngnkm
ventricudor arr
ero.dﬂmrdh
. By Blocks
diol Ischemia
Heart faidure
firial Fbrillation
Heart Jaiure
Btria) Noriiation
(1a-33% Cisplatic)
S — g ___ Torsades de pointes ]
L5 changes {
Norspecific ST md:‘wugvseszinses
A- Anthwacuclines : Major group Decreased QRS
¥reversible Cordictoxic Prolongation of QT intervol,
incidence ~ 9-18% Supraventricular arrhuthmias (Rvial Fib : a-10%),
'mment ey fon,
A~ ting agents
% :?%SW, mel- : dial ischemio.
phalan, Treosulphan, Heart foiure.
mrtomycin C, Busulfan. Airal Fibrilation. ]
%spim&ory sgstem
many CcT aaents
* eleomuycin (most commoniy Known)
5 M«ﬂb&ng asents.
* Antimetobolites.
L) mm ,c"n c“
* gemcitabine.
* Pociatoxel/Docetoxel,
eteomgcn nduced pubmnary 'comttg
* most comrmtj Known fmmonanj &oxscr’g.
* Interstitial pulmonary fbrosis (TP,
* Concentrakion 400 W/m?,
* Incidence : S-io%
* Life ﬂ-reatening
* Lung injury within Gm,
* Lung h_ju.rg progress to chronie pulmonorg ’coxici{-&

Fractional inspired 04, concentration (Fio2D.




* SP0Oa — 88-93%
* Symptoms

- Dr}jcoush

- Rhaoles on owscultodion.
’ w-Res’cr'vckNekmgdisease.

PR S =
. 1 i ACe

Aot agerts

Plodinum compounds
_ (carboplti, Cisplatin § Oxalipiatin

b

Toxanes (Pacilatoxel, DocetaxeD

CT induced puh\ono\r}j koxw,ﬂa :

('Apil\MB leak sgndrome
Pleurol effusion

Interstitial preumonitis
Capillary leak syndrome
Non cardiogenic PE

. Causeo@pﬂnomrgtoxicﬂg—weehs’conm&\s.

L] WO“\S

- Cough, dyspnoea, low grade fever.

- Bibasal crockes.
= hvestiso&bﬂs
* O - WL or 8/ reticular markings.
{ OLCO,
Spirometry : | TLC and FVC.



Renal sgstem :
* CT agents : Renaliy excreted,
* fikylating agents, antimetabolites, platins.
* Chemotherapy induced acute Kidney injury wD.
* ANl Presents as priimal tubular injury,
o Proteruri
* Phosphate wasting,
* Fanconi syndrome : Hypophosphotaemia, huypokalemia, glycosuria, proteinuria.
HH&P).
¢ magnesum wo.stng

Cisplodin induced renol ’coxicitg :
* Cisplodin : Notorious due to Al
* HIPEC surgeries : U0 monitored carefully,
{&aFR.
* | Srmagnesium (Due to § magnesium wasting)/potassium/calcium.
* Deranged KFT.
* Dose reloted
* Reversible.

W/F signs and symptoms of Hypomagnesemio.

CT nduced renal toxdeity |
Rostamide (ikylating agend)
* Proximal Tubular njury,
* Fonconi Sgndmm
* Nephrogenic diobetes insipidus .
methotrexate
* Intradubulor precipitation,
mitomucin C
® Microangiopathic hen-\oghc anoemio.
* Renal failure.

Nt



Hepaﬁc sgs{em 2
¢ CT agen{s : metabolized n liver.

* Risk: | preexisting liver dystunction,

Cl'micol\g

» usual\g, asamp'mrmﬁc,

4 0\!5 increase in liver enzymes.

. ln%mrmoiorg hepaditis.
* Cholestasis.
* Steotosis.
* &nd s‘cage liver disease.
C ouges ey
Hepatic Sinusoidal injury
Akyoting agents/platinum compounds Sinusoidal obstruction syndrome. |
_ Centriobular hepatocyte necrosis |
' Steotoss
) Steatosis + Increased risk of intra~
Fbmetaboltes operative blood loss and postoperative |
= | complications |
i increase in enzymes (Transominases) |
‘ Topoisomerase (irnotecan, topotecary Steatosis '
Cricol Hepa&t_)celkdar n_,t.nrﬂ
| Viwas absaloids (ancristing) Tegeiontiorese hiERearine

Grading of severity : WHO/ National Cancer Institute grading of severity for CT

induced liver &oxic‘rt&

* flkylting agents, anthracyclines.

* Antimetobolites, arsenic trioxide.

* Cytotoxic antibodies, plotinum compounds.

* Virnca ololoids,

Clinical features
* Bone marrow suppression.
* ncreased risk of trwombosis,



Immune response and CT :

* Affects imnate § acquired immune system.

o Me—mge\owppressm

* myelosuppression — CT induced neutropenia. (CIN).
* Febrie (>38.50C) neutropenia. on fwo occasions.

* SO% : Solid fumors, .

* 80% : Hemadological malignoncies.

Pancytopenia. ( erythrocutes, leucocutes, § platelets).
* Perioperafive period — Hemorrhage —> | 04 Carrying copacity,
* Complicated by preexisting anemio.
* weC (BAIC) ¢ Infection rotes 4
* &m recovery : Take upto b weeks,

Adagptive immune sastem : Immunosuppression
* Lymphopenia.
2 Deper\dsmﬂweCTasenkused,mgnmcg@pa
* Alyloting agents/Protein Kinase Inhibitors ¢ Impaired Sunction of peripherol
“T7 cells.
* Platinum compounds : enhance “T7 cell activation by dendritic cells.

CT and thrombosis :
* Cancer and Neo-adjuvant CT (NACT).
* &oth conditions
- 1 nSlammatory response (| antithrombin, protein ¢).
-} Procoagulant response (1 TF expression.
- 1 Atifibrinolytic response.
-1 Pro-aggregafive response.
increased risk of thrombosis — persists upto Gmonths.
extended thromoprophuylaxis for 4 weeks after surgery,
* Increased perioperative risk of thrombosis,
* Potients can be on Anticoagulants.

* Timing of neuraxial block : ASRA quidelines.



Immunotherapy | 00:34:13

Concer immunotherapies
* monipulote host’s immune system.
* peactivate the antitumor immune response.

pitferent immunotherapies :
* interferon
* immune checkpoint inhibitors (iCIS).
* Chimeric antigen receptor T Celis.

Toxicity o¥ immunotherapy :

immunotherapy (Tox‘ncitg)

* endocrine.

* Cardioc.

* Pulmonary,

® WK‘«

* miscellaneous S/¢ : Fever, fatigue, nausea, diarrhoea, thrombopenia. and

leulsopenio.
Immune checkpoint inhibitors (C1)

endocr inopathies

* Hypophysitis (inflamed pitutary gland).
Hypothyroidism/Hyperthyroidsm

: Wﬁndism

* Diabetes Insipidus.

¢ pom

Cardiac toxicity of immunotheropy :
Cordiac toxicity (Overall < 1,
myocorditis most common (144),

* 1 ilimumab + Nivolumab (0.2

*  Nivolumob alone : 0.06%

¢ Mmedion onset fime : 1N dnﬂs

* &rade : | (Asymptomatic).

* &ode 4 Mid
&rade 3 Comple&ebj Wm



SHmp’coms andS‘an:

Fadigue.
Degsprioea.

investigations : Raised &P, Troponin, EC& abnormalities.

Management

Hish dose S!ucocorﬁcoids.

b N’cemaﬁvelg Mnm%uppressarﬁs.

Other efSects :

* Cardioc fbrosis
* Pericarditis

* Arhyfiumias
* Heart Failure

* Cardomyopatny

Pulmonary toxicity of immunotherapy:
Prneumonitis (Most common)

* £ inhibitors : Incidence 3-%

* PDU incidence 13%

* Life threatening,

Syploms

E ]

Pnewnoniﬁvmnsg)eci%csgnpmm
Coughn
Chest pain,

S0

Respiratory Mure/h:poxem
CT : Grourd glass opacities with peripheral consolidadions.



Gastrointestinal ’coxicitg ot \mmunoﬁnero.pg ]

* most common S/&

* Diarrhoeo.

* Gostritis.

enterocolitis (Most common).
Incidence a0-30%

Hepaditis (S-1O%) :

* fnti PD |, hepatitis (SW).
* ipilimumab + Nivolumab : 30%

* Scereening for Immune hepatitis — done before starting o? thempg.

* grade & hepatitis (RST/ALT > SX).

Monoclonal antibodies

| Transhuzumab (Hera/neu nhibitor) |
__®evaceumab (veeF- nhbitor)
| imatinib
Pontumumoly -
Sorafenib (Multikinase Ih\bioi’g
| sunttinb

]

visceral Perhraﬁon
imadwn Pluid retention

Sorafenib Rash, cbarrhoea, hand and foot s:;m\rome
Sunitin Fotique, nausea, diarrhoea, kﬂper&ansion, N @S-
Transtuzumolb Cardiae dysfunction, Decrease in LVEF
— ! WmmPrmmn,Heedngpom wound healing,

10
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| elevoted LFTS |
* Tronstuzumab Sinusokdal obstruction syndrome, hepatitic
Small molecude THIS | |
§ Vs inhibitors tlevated LFTs |
* Imatinib Hepaditis
o vemuroSenib Cholestotic Hepatitis ‘
* eriotinib Granulomadous Hepoditis
| ¢ Gebinib Hepatoceliular liver injury |
¢ crizotinib feute liver failure '
| * Sorafenib |
[ Check —point
| nhibitors tevated LFTS
. Nivolumab Hepaditis
( * Pembrolizumob Cholestodic Liver injury
s ptezolizumab Hepodoceliular Liver njury
* Darvolumob
Radiotherapy 00:46:08
AfSects the following systems
L Immune system.
i Cardiovasculor.
(18 Pukmmr&
v, Head and neck.
V. Skin
Vi, Mueosa, f ONA Dama ge
%ct-o@ﬁonhnms\gﬁam L QTWSGSiN - }
'
[ wme]xed o |
[I Induces cell apoptosis ]
alorming —» Activate the innate and

| Releases
‘ adaptive immune response.




Activation of the immune system

e HEamh

P"D"Mm Y response ‘
—

¥
Activates * T" cells

[T

Sjskemié an_’rmnn:x in-i\arrmo&orﬂ response ';

i
1
i
1

\
fscopal effect
;

i
, v
Inactivading Natural Kiler cells
§ dendritc cells.
RT induced vascular thrombosis :
@ﬁf‘ Sammatory response ®1) ]

| ¥tess assor exdthaium |

|

[ oamage depends on the dose

B VR

* mid dose (5-10 &y per Sraction) — Damage is mid,

» Dosesnoaﬂ -amedmmgeﬂf VWW““&
* Conlead 10 trrombosis.
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Cardiac toxicity of RT:
* Thoracic RT (Hodgkin's lymphoma, Ca breast).
* Cardiac toxicity : endothelial damage + Oxidative stress + inflarmmodion + ONA

damage.

Cand.wnsemgwﬁmcmnm&
* Pericardium.
d Ngowdm
* Heart valves.

Peiioardian
* exudative Pericarditis.
* Pericardial eMusion,

exudadive Pericarditis
* Sl limiting,

Conduetion abnormalities :

* tarky complicaion.

¢ sef limiting within 12 m,

* v block/ QTe prolongadion,

* Supraventricular arrhythmia /ventricular Tachyeardia,
Lode complicodion : CAD,
Restrictive cardiomyopothy due to flrosis.



Pulmonary toxicity oFRT:
* lung injury - three phases.
o. fcute
b. Subacute
¢ Lote
* feute - hours/ days.
{ feute {oxici{g e in%mmnkorg response + DA damage

[ Reute toxicity — m#\amﬁa&onj response + DNA damage |

v Y _'“__,L NN TR S
| mitochondrio. [ Pulmomr5 ‘ | voasculor ‘ Damage to Type |
| . "
| OFRcomoge | \ cecerns. | | pemeakity || prewmsagtes. |

Aeute — Chronic (3-bm post RT) —» Preumonitis
Side efects :

* Mean lung dose,

* Proportion of lung dose > 30 &y,

* underiying comorbidities.

* CT sean — Asymptomatic | density,

Clinically : /0 sterile preumonitis

* Low grade tever.

. D}jsr\oea.

* Non-productive cough.

g Seva'eWuns—mwahs’ceroids,
* Sx* Happens in subcoute phase .

* Not ot } risk of PPCs,

Lode pul:mno.rg ’cox'w.i‘cg
* Occurs 9-13 months,
* ¥reversible remodeling of ung parenchyma.
* increased stiffness.
* Fibrosis and thickening,

14
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RT of Head § NecK :
* Head and neck : Most important concern.

Anticipated difficult airwoy,
Acute.

- mucositis/Fistulae,

- Osteonecrosis.

- tagck of dentition,
Laker : Fibrosis of neck — | Neck extension.
Fibrosis : (Floor of mouth/Facial muscles).
T fbrosis —» Trismus, |
Swolien oral mucosa. || and intubtion.
Gebssomego.lg.
Fibrosis § oedema. — Suprahujoid region —> Limited neck mobility,
mobility of larynx compromised externally,
Oral mucositis : Bleeds on dlscop5
RT administered 4o neck —» Thyroid abnormalities.

Ditficult amv

Limited mo

* Hypothyroidsm should be ruled out.
external Beam Radiation therapy (€8RT) :

Preoperatively : Carcinoma. Rectum/Ca. Cervix.
Tissues adherant/ tissue Rbrosis/obstructred lyprnhatics.

* tblood loss,
* fsurgical duration.
¢ {surgical stress,
Anaesthetic implications 00:56:32
*  inwasive monitoring as per pahent‘s status
. * Slead £CH
ol *  Stress dose gucocorticowls as needed |
cordioe o Bpens * Awid QT prolonging drugs (etamine, Etomidate,
* Lob tests - Plosma. isoSurare, ssvo&ume, desfurare, sucinyleho- |
. line, SHT3 ts, Antidepressarits, 6-glock~
Aroponin NT-pro enP pinggs LA (Toxie dose) ‘
*  Avoid hypothermia.
. 2 Pudimanonsmet |

=SS ——— —

[2= 35—



L] “-4 Y
LI
Pulmonary . e
*OAto
227 sean
2 Lahb ted ‘
Hepoiic > anam hansamnoses
LA N *J
4
s Labs - urea/Cr
Renal s &FR
!
{ * TSH,Free T4
endocrinop- } * HbAC, RCTH, cortisol,
aﬂ‘B | electroiytes
(muncther- | * Cardiac troponing ot &
apy | weeks after treok-
i ment
S
i
| * Detoiled assessment
Peri . o": ' ond documentation of
! baseline newro-
Py logvcc\l deficit
Hoemadopoet- | "
e 53stem | Rule owd Pmmg*opem
Heod and +  pssessment ond
neck, ®T) Counselling for DA

- * - L]

-

Time to surgery ofter these theropies :
Time to surgery (TTS) after necadjuvant therapy,

L]

3

weeks | ojiotoxic etfects to recover,

Optimolly 46 weeks,

This window oliows Yor prehabilitation.

.00
7 scan

fvowd hemimrw'w dr ugs

Fud rmmgemefﬁ
tlectroljte correction (raga+, K+, Cadt)

lmgsfi”ngp?gntom dfugs

stress dose sterowds

olanced Suid manogement

elec'crobj{e mn’rtomg

interastion with antidepressants and antiemet -
s

Autonomic nwopaihg -~ ahnorrmal

response‘mhr%oscopgﬁmuba&mw@w
stress and blood oS

Aspiration prophulaxis and @51

Increased risk of postoperative infections with

low TLC / ANC. count
Thrombocg*openia~

€en surgery ? SO,000
Closed conity Sx 7 100,000
RA > 75000-60000
DifSioult Arwoy
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