NEET SS
ANESTHESIA

Updated Netes 2026

ONCO ANAESTHESIA






Contents

Basics of Oncoanaesthesia
1. Modalities for Anticancer Treatment and Perioperative Implications
Rehabilitation and Enhanced Recovery

2.  Prehabilitation and Role of CPET in Onco Surgery
3. Enhanced Recovery After Surgery (ERAS) in Oncosurgeries

Head, Neck and Breast Surgeries

4.  Anaesthesia for Head and Neck Cancer Surgeries

5. Anaesthesia for Breast Cancer Surgeries

Thoracic Surgeries

6.  Preoperative Assessment & Optimisation of Thoracic Surgery Patients
7.  Anaesthesia for Pneumonectomy

8.  Post Thoracotomy Complications

8. ERAS in Thoracic Surgery

Hepatic, HIPEC, and Gastrointestinal Surgeries

10. Anaesthesia for Hepatic Resection
11. Anaesthesia for HIPEC Surgeries
12. Anaesthesia for Pancreatic Oncosurgeries

13. Anaesthesia for Oesophageal Surgeries
Gynaecological and Genito-Urinary Surgeries

14. Anaesthesia for Gynaecological Oncosurgeries

15. Anaesthesia for Genito-Urinary Oncosurgeries

16
30

37
49

74
86
101

108
119
132
144

156
168



Free Flap Reconstruction Surgeries
16. Anaesthesia for Microvascular/ Free Flap Surgeries
Paediatric Surgeries

17. Radiation Therapy in Children
18. Anaesthesia for Radiofrequency Ablation
19. Anaesthesia for BMB

20. Anaesthesia for Paediatric Oncosurgeries
Orthopaediac Surgeries and VATS

21. Anaesthesia for Ortho-Onco Surgeries
22. Anaesthesia for VATS Surgery

Cancer Pain Management

23. Cancer Pain Assessment

24. Cancer Pain Management
Miscellaneous Topics

25. Anaesthetic Implications of Immunotherapy/ Newer CT Agents

184

194
199
204
208

218
226

230
242

253









- 1

MODALITIES FOR ANTICANCER TREATMENT ... Active space -
AND PERIOPERATIVE IMPLICATIONS

§hen£>gheraﬂr - _ ) 00:00:40

Overview :
Chemotherapy affects the %i\owing systems :
* Central nervous SBs’cem,
* Cardiovasculor 553(-em.
s Pulmonarg sas’cem.
* Renal
N Hepoécic.
° \mmwwlogicm sgsi‘em.
* Haemadopoeitic sgs’cem.
CNS ’coxici{B :
* most common adverse effect (Limiting factor).
v cumulotive dose/dose intensity dependent.

Risk factors :
¢ om.
* Advanced age.
i Heredi&ar}j newopathies.
*  Previous treadment with neurotoxic agent.

55mp’coms :
L Peripheral neuropoechﬁ : chemo’chempﬂ induced peripheral neuropaﬂmj
PN

-~ Pins and needle sensation.
- Ants crowtins like sensadion,

a. Central (Butonomic) neuropodhy :
- Reduced autonomic reflexes.
- Large Suctuodions in hermdapwnics during post-operotive period.

Symptoms usually start during treodment and stobilise after that.
implicated agents : vince alikaloids, ploding, paciitaxel and dorcetaxil.
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2 - Basics of Oncoanaesthesia

Active space -----

Central neurotoxicity :
L emephalopath5.
* peute cerebeliar 55ndrome.
* Posterior reversible encephalopathg s5ndrom
* RAseptic men‘mg‘rhs.
* Cognitive deficits.
® Hemiparesis.
* Progressive dementio.

Peripheral neuropo&hg :
* Pre-dominantely affects sensory neurons.
- Pins and needle sensation,
- Ants crm»hna like sensation.
*  Autonomic d5sre3u.\odcion.
* Regonal anaesthesio. not contraindicoted but pre~existing neurological
abnormality should be documented,

Cardiovascular 35stem :
® CO&!’d.lO‘tO)(\Qrtg —» mechanism is not understood,
¢ most acoep’ced Chem’chempg —> Damoge mtjocB’ces —> Limited repadr.

Plethora. of sgmp’coms
LV dgsﬂ’-mchon.

. nrrhkj{hamms.
* Heart Sailure (HP).
N m5ocard'\al ischemio.

Drugs implicated. (CATAPARD :
. cﬂ’cotoxic ontibiotics.

* frsenic Trioxide.

* Toxanes.

o F\n’chmcgcl'\nes.

*  Plakinum compounds.

® ﬂlH}jta&inS asents‘

* pAntimetobolites.
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Modalities For Anticancer Treatment And Perioperative Implications - 3

_ _Ougdoss | effectoncvs

Cytotoxic antibiotics (Pneumonic : Cardiomyopathy
. Germ sleomycin/mitomgein .

_ Frsenic ’crioxide_ QT wrolm*ﬂa’don

ventriculor arth’ch{ﬂmias
Toxones (Docetaxel, Paclitoxel) eradycardio.
| AV Blocks
R — ! — .
Antimetobolites mgocardial ischemio

gemeitabine, Copecitabine, Heart failure

5~ Fluorouracil,
Tioauanine, Fluorepyrimidines

Atrial Fibrillation

Carboplodin, Cisplatin, Oxaliplodin

Platioum Compounds

nn’chrac}jctines i mojor group
irreversible cardiokoxici’cﬂ, with
incidence of 9-18%

Heort failure
Atrial fbrilation (a-2a% Cisplatin)

Torsades de pointes (Cisplatin couses hugomoaresinio)

&C& changes (Barly signs)

Nonspecific ST and T wave changes

Decreased QRS vo\’co.se
P'tolonga.’cion of QT interval

Supraventricular arrhythmios (@trial Fib : a-i0%)

Transient Lv dss‘?uncﬂon

Late — Decline in LVEF : Diloted cardip_n_wﬂo sothu

nuﬁgla’cing agents :
Cyclophosphamide, fostamide,
melphalan, Treosulphan,
. Mmitomyein ¢, Gusulfan

Qespiro.’corg sas’cem :

mcm5 cT agenfs :

*

eleomﬁcin induced pwmonar5 {oxici’qj :

*

o

eleomycin (M/e Knolun, used for
testiculor tumours).

an}jlaLtinS ofents.
Antimetobolites.

/e Knowin pulmonary toxicity.

Interstitial pulmonary Sbrosis 4TE).

I given concentration »400 1u/m?.
Incidence : S~i%.

Lite threatening,

Lung injury withiny om,

Lung inu.\'B progress to chronic
puimonwrg &oxic‘rtﬁ - 1LD.

m}jocardio.l ischemio.
Heart failure
Atrial Fibrillodion

mi’com“jcin c.
* gemcitobine.
* Pacilodoxel/Docetaxel.

* Froctional inspired 04 concentration

(Fi08 kept 1o maintain SPOA ot
€8-24%.
s Sﬂmp’(ozm :
- Oy cwgh.
-~ Rhales on auscultation.
* Laoder stages —» ILD (Restrictive
lung disease).
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4 - Basics of Oncoanaesthesia

----- Active space -----

O T
* ARDS
A\Hgodcing agen’cs .
(especially mitomujcin © ero ;

*  ntersitiol pneumoniﬁs

*  pifSuse fiveolor haemorrhage (OAHD
* Interstitial pneumonitie
Prtimetabolites *  OAH

° c:apmorg leok Ssjndrom

*  Pleural efusion

Plodinum compomds
Interstitiol i
(Carboplatin, Cisplatin § Oxaliplodin erstitiol pneumonitis

. DR

*  interstitiol pneumoni’cis
Gemeitobine ¢ Capil\o.rgj leaks 55n¢ome
* Non eordiogen‘»c Pe

*  Pleural efSusion

* Interstitiol pneumon‘:ﬁs

Toxones (Pocilotoxel, * Copillary leak syndrome
Docetoxed * Pulmonary toxicity occurs in days
‘0 weeks

CT induced pulmonar5 ‘cox‘\ci’cg :

* Course of pulmonary toxicity —> Weeks to months,
' ngp’coms

- Cough, dyspnoea, low grade fever,

- Bibasol crackles.
. \n\/es’ciso.’dons

- CxXR: WL or B/L reticular markings.

- | DLeo.

- spirometry : | TLC and FVC.

Renal sas'cem :

* CT agents are renally excreted,
- Alkylating agents, antimetobolites, plotins.
* Chemotherapy induced acute Kidney injury G
- AWl : Presents as proximal tubulay injury.
- Proteinurio.
- Phosphode wasting, ‘
- Fanconi syndrome : Hypophosphataemia, hupoikalemio, glycosurio,
proteinurio. (HHEP.
- n'\agnesiwn was’dng.
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Modalities For Anticancer Treatment And Perioperative Implications - 5

Cispladin induced renal toxiety: Active Space ——---
* Cisplatin : Notorious due to Al
* In HIPEC surgeries : U/O monitored carefully,
- |&FR and deranged RFT.
-~ | sr magnesium (Due to § magnesium wasting)/potassium/coleium.
* Dose reloted toxici’cg.
* Reversible.
* Watceh $or signs and symptoms of hypomagnesemia.

CT induced renal +oxici’c3 :
¢ HosPamide (Aikylating agen?) :
- Proximal tubulor irgjurS.
- Fanconi s}jndmme.
- Nephrogenic dinbetes insipidus .
* methotrexate : Intratubular precipitodion of oxalote erystals.
* mitomyein € : microangiopathic hemolytic anaemio. and renal failure.

Hepadtic system
* CT agents are metabolised in liver,
* Risk: | pre-existing liver dysfunction.
* d‘micod\g :
- Usually, asymptomatic.
- Only increase in liver enzymes,
- ln%anmodrory hepoditis.
- Cholestasis.
- steatosis.
- &nd stage liver disease.
Hinyating aﬁmwphhm *  Sinusoidal obstruction syndrome
compounds *  Centrilobular nepatoe te necresis
Steatosis ¢ Increased risk of intraoperative
hiood loss and postoperative comgplications
* Inerease m enzymes (Transaminases)

Antimetabolites

Topoisomerase (rinotecan, *  Steatosis

* Critical Hepotoceliular injury

Vinea alikaloids (Vineristine) Transient increase in Aransaminases

arading of sever iy : LWHO/ National cancer institute grading of severity for CT
induced liver {oxici’cg,
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6 - Basics of Oncoanaesthesia

Active space -----

Haema’colosicql sgs’cem 5
° AlKg!aﬁng ogen’cs.

® F\n—thrac}jclines.

* Antimetabolites,

* prsenic trioxide.

° %’co’coxic antibodies.
*  Pladinum compounds.
* vinco. alkaloids.

Clinical $eotures :
* B0ne Marmow SUPRression.
* Increosed rigk of thrombosis.

imenune response ond CT
* Affects innate § acouired immune system.
* Innade immunity : Myelosuppression — CT induced neutropenia. (CInD.
- Febrile (385°C in & 0cCasIONS) neudropenia. on wo 0CCASIONS.
* Seen in S0% of solid tumours.
- In haematological malignancies seen in 80% o¥ coses.

Panc\:}’copen'\a :
e | erythrocytes, leukocytes, 5 plotelets.
* Perioperative period —> Haemorrhage —» | 03 Carrying capocity —>
Complicoted b3 pre-existing anaemio.
o wec (BNC ¢ Infection rates 1 1§ ANC <S00.
* em recovery: Toke upto b weeks.

Adaptive immune system (mmunosuppression *
. L5mphopen‘\a.
* Depends on the CT agent used, and malignancy gpe.
* Pyjoting ogents/Protein inose Inhibitors  Impoired $unction of peripheral “T7 celis.
*  Platinum compounds : enhance “T7 cell activation by dendritic cells.

CT and thrombosis *
* Seen in cancer and neo-adjuvant CT (NACT).
* @oth conditions
1 inflammadory response (| Antithrombin, protein C).
1 Procoagulant response (1 TF expressior.
} antiflbrinolytic response.
1 Pro-aggregative response.

Oncoanaesthesia « v1.0 - Marrow Programme for Anaesthesia Residents

t

1

{

i



Modalities For Anticancer Treatment And Perioperative Implications - 7

* increased risk of thrombosis that persists upto b months,
° for 4 weeks after surgery is required,

* There is increased perioperative risk of thrombosis,
* Potients con be on anﬁcoaﬂulan‘c&
* Timing of neuraxial block : ASRA auidelines.

Immunotherapy 7 00:34:13

Overview :
* Cancer immunotheropies
- manipulade host’s immune system.
-~ Reactivote the antitumor immune response.
* Different immunotherapies
- interferon,
~ Immune checkpoint inhibitors (CIS),
=~ Chimeric antigen receptor T cells,

Toxicity of immunotherapy :
imerunotherapy (To><ic‘st3) :

* gndocrine.

* Cordioe.

° Pulmomrg.

* Hepadic.

* miscelloaneous S/ : Fever, fotioue, nauses, diarrhoen, thrombocytopenia and

leukopenio.

immune checkpoint inhibitors (Ci9) :

endocrinopothies :

* Hypophysitis (inflamed pituitary gland.

. ngothxjroidis;m/h;jper{hgjmidism

* Adrenol insu%’ﬂ-mienag

g Hﬁponsonadisww.

* Diabetes insipidus.

* Insulin dependent dinbetes mellitus (DO

Oncoanaesthesia  v1.0 » Marrow Programme for Anaesthesia Residents

---~~ Active space -----



8 - Basics of Oncoanaesthesia

Cordiac toxicity of immunotherapy :

* Cardiae toxicity (Overall < 1%).

* myocarditis most common (1a%).
~ 1 ipiimumal + Nivolumab (0.87%).
-~ Nivolumab alone : 0.06%.
- medion onset time * I7 dows.

* Grode:! (Hsgmp’coma:t'\c).

* grode a: mid

* Grode 3¢ COmpIe’celg sgmp’com’c\c.

%mptoms and signs :
* Foec'\gue.

* Dysproea.

* Chest pain.

----- Active space -----

n'\amgemen{- :
* Investigotions : Raised 8NP, troponin, EC& oabnormalities.
* Treodment:
- H‘gh dose S!umcorﬁcoids.
- ﬂl’cema’cwe!g immunosuppressants,

Other eMects :

* Cardioc Rbrosis. * Heart failure.

* Pericorditis. * CQrdiomBOPo.’chg.
. F\rrhg’chgmias.

Pulmonary toxicity of immunoctherapy :
* Preumonitic (Most common :
- PD~1 inhibitors ¢ Incidence is 3-1%.
- POLI: Incidence is 1.3%.
- Life threotening.
* Symptoms of pneumonitis : Non specific symptoms.
- Ooush.
- Chest pain.
- Wheezing,
- S08.
Respiratory ¥o.'\lu.re/hgpoxemia,
* CT:@round glass opacities with peripheral consolidations.

\
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Modalities For Anticancer Treatment And Perioperative Implications - 9

Gastrointestinal toxicity of immunotherapy :
* most common &/¢€.
- Diarrhoeo.
- gastritis.
- enterocolitis (Most common.
¢ Incidence is

Hepatitis (S~1O%) :
* Anti PD I, hepatitis (S%).
. lpilimumab + Nivolumab @ 20%.

* Screening for immune hepaditis to be done before s’car’cins of ‘cherapg.

®* Grode a hepoec'rtis P AST/ALT > S

Monoclonal antibodies 00:41:22
Druss 4
Drug class (Monocional antibodies) Indication
Transtuzumaob (Hera/) neu. inhibitor) ereast concer
gevacizumak (VESF- inhibitor) Colorectal cancer (Hinh chance for thrombosic)
imodinil ' &IsT
Ponitumurnol Colorectal cancer
sorafenib (Multikinase inhibitors) Renal cell carcinoma.
Sunitinib Renad ceil careinoma.

¢ Sorefenib and Sunitinib induced h5perkension ore usmh5 not controlied with

conventional anﬁhgper&ensives.

sas’cemic eftects of monoclonal antibodies :

Drug closs Toxicity
sorofenib Rash, diarrhoea, hand and foot syndrome
cunitini Fodigue, nausea, diarrhoea, hgper’cension, myelosuppression,
Hand and, oot sundrome
Transtuzumob Cardiac dysfunction, decrease in LVEF
Bevacia Hypertension, proteinurio, b|eed3n& poor wound healing, viscerol
perforation
Imadinib Fluid retention

Oncoanaesthesia » v1.0 « Marrow Programme for Anaesthesia Residents



10 - Basics of Oncoanaesthesia

HER ~ & inhibitors : Transtuzumaob, * glevoted LFTs
Lopatinib *  Sinusoidal obstruction sundrome, hepaditis

Smaoll molecule Tris § VESF inhibitors

e *  glevored LFTs
*  imadinib . okitie
*  vemurafenib nepo ; i
. * Cholestodic Hepatitis
*  griotinib . i
o @ranulomatous Hepadtttis
* geltinb *  Hepatoceliular liver injur
*  Crizotinib ! i ‘ R
_ ¢ poute liver failure
* gornfenib
. Check ~point inhibitors s Slevoded LFTS
¢ Nvolumob * Hepotitis
*  Pembrolizumab *  Cholestadic Liver injur
*  Atezolicumob *  wepatocehulor uv;\f 'xr?‘ur
¢ Darvalumob _eia i
Radiotherapy ko2
Overview :
AtSects the Following systems :

Lo immune 53stem.

4. Heod and neck.

a. Cardiovasculoy. S. Skin,
3, Pulmonarg. (0. MNUCOSO.
eflect of RT on immune sgs’cem :
|QT couses DNA Damage‘

[ Domoged onA |

Induces cell apoptosis

|

Releases olarmins —» Activode the innate and odoptive
imMmune response

[activokion of the immune system|

] Pro—in%mm{nrg response J

| Activates * T7 cells |

Y

systemic antitumor inSlammatory response

@ le¥5}ec’c|
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Modalities For Anticancer Treatment And Perioperative Implications - 1

| Raciotherapy |
. —1
. S
J Immunosuppression |
v i
inact’wo&ing nodura] Killer celis
% dendritic cells

RT induced vasculor thrombosis :

’Pro inflammatory response ®D ‘

[ A¥Sects vascular endothelium |

' .
!Dmmge depends on the dose'

* mid dose (&-io &y per $roction) — Domage is mild,
* Doses ~> more damage —> | vascular permeobility,
* Can lead 1o thrombosis,

Cardioe {:oxici’cﬁ ot RT:
* Thoracic €T (Hodgkin's lymphorna, CA breast.
* Cordiac ’r.oxi(zihj : 2ndotheliol do moge + Oxidodive stress + mSammaodion + DA

dmnoge.

effects ¢
Con darmage any cardioe component : Pericardiurm/myocardium/heart vaives/
conduction system/coronary arteries.
* Pericordium :
o. Exudpdive pericarditis.
- Develops early,
- Con couse hemodﬂnamic ins{rab'\li’(g.
- Self limiting,
b. Pericardial eMusion.
* Conduction obnormalities :
- &arB complication.
- Selt limiting within 12 months.
- BV block/ QTe prolongation.
- Suproventricular arrhﬂ’chmia /VT.
* Loke complicotion : CAD.
* Restrictive cardiomyopoatiy due to fbrosis.
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----- Active space -----

Pulmonary toxicity ot QT :
* Lung injury is in three phoses.
o. Acute.
b. Subacute.
¢. Lode.
* fcute —> Hours/ doys.

Route {ox'\c&B —> \n—?&mnmo.’corb response + DNA damage

¥ ¥ ¥ ¥
mitochondrio Pulmonary vasculor Damoage to Type |
ONA o\ounage ocedema permeo.bilikg pneumeﬂ&es

feute — Chronic (a-6m post RT) — Preumonitis.

Rick Factors :
* mean lung dose.
* Proportion of lung dose > 40 &y
* underlying comorbidities.

F‘md‘mgs :
* CT secan : Asymptomatic | density of tissues.
* Clinically : Suggestive of sterile pneumonitis.
- Low grade fever.
- Dyspnoeo.
- Non-productive cough.

munagemen’c :
* Severe 33mp'coms oxe 1o be mamaed with steroids.

* &x is done in subacute phase .
- Not at 4 risk of PPCs.

Lote pudmonarg +ox‘sci’c5 :
* Occurs @-18 months.
* \reversible re-modeling of lung parenchyma.
* Increased stitSness.
* Fibrosis and ’chicHeninS.
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RT of Heod 2 Neek : Active space ----—-
mMost important concern as it anticipated ditficult LUGBLUR

eflects :
* foute phase=
- mucositis/Sstuloe.

- Osteonecrosis. ' DitSicutt BRW
-~ Logck of dentition,
* Loter:
- Fibrosis of neck —»
~ Floor of mouth/Sacial muscles. Limited Mo
~ T fbrosis — Trismus.
¢ glottic/ epiglottic edema, T OiRSicwk laryngoscopy
* swolien oral mucoso. ond. irbubodion ,
* &lossomeqgaly. '

* Fibrosis § oedemo. — Suprahgoid region —»
* mobility of lorynx compromised externaliy.
* Oral mueositis ¢ Bleeds on OL seopy.
* RT administered to neck — ’mljroid abnormalities,
- Hﬂpo{‘n}jmidism should be ruled out pre~opera¢iveh:).

external beam radiotion therapy (E8RT) ¢
* given preoperatively in carcinoma. rectum/cervix.
* Peri~operative concems
Tissues adherent/ tissue Rbrosis/obstructed lymphadics.

- lelood loss.
- Psurgical duration.
- Tsurgical stress.
Anaesthetic implications 00:56:32
Considerations :
Oraan sustem . ntrooperotive considerations
5 less s *  invasive mo.n‘rtoring as per patient’s stodus
. GT intervol ¢ Slead 8C& is 0 be token
< * Stress dose glucocorticoids as needed
cardioc RS *  fvoid QT prolonging drugs (etamine, Etomidate, 1soSurane,
i Propotin sevoSlurane, desflurane, succinyleholine, SHT3 antagonists,
S Antidepressants, &~glockers, antifungals) LA (Toxic dose)
- NT-pro enpP ) .
*  Rvoid hgpoﬂwermm
J *  Fuid monanement
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14 - Basics of Oncoanaesthesia

Ocgan sustem intracperate Consderations
Prehabilitation
Room air SpO, Lung protective ventilodion : VT of
xR lomx/Hg, airway pressuresd 30CrmHAO)
Bulmonor eHT Stress dose Stucocorhcoids 0s needed
Y PPT Pokients treated with Bleomyein : F0a
DOLCO to maintain $p0a 88~-93%
CT scon nmlgesia
avoid Sluid overiood
Lob test
Hepadic Hepodic transaminoses Avoid hepodco’cox‘xc dn%s
INR.
Lobs =~ j t
voral s = Ureoa/Cr Fluid managemen : .
&FR glectrolyte correction (Mg, W', Coaw)
Avoid nephwotoxic druas
TSH , Free T4 - Stress dose steroids
) HBRAIC, ACTH, cortisol, Bolonced Suid ement
(f;ndocr\nt:‘z:’chg e\ec‘crolg’ces &lec’«olg&e mon'rtor'\ng
Q’PEP Cardiac troponins of & interaction with antidepressonts §
weeks after treadment ontiemetics
petoiled csment Autonomic n?uropa’chg : Abnormal
Central and, ) hemodgnmxc response to
and documentodion
peripheral ) loryngoscopy £ intubodion, surgjical
ot any baseline ‘
neuropo&h5 . . stress and blood loss
neuwrclogical defcit e .
Aspirodion prophg\ax‘s and 3}
increased risk of postoperodive
infections with low TLC / BNC count
Hoemakopoetic Rule ouk i - Proceed surgery i$ Mombocgkopmu [
System f - &@ensurgery : 7 SO,000
- Closed covity S * > 100,000
- RA > TS000-80,000
Head ond neck fssessment and Oifficult ad ermnent
RT counselling $or DA Consider Vi scope/Awoke FOB

Time to surgery after these therapies :
* Time %o surgery (TTS) after necadjuvant theropy.
* Weeks : Cytotoxic effects to recover.

- Optimally 4~ weeks.

* This window aliows Sor préhabii‘rtoﬁon.
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