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RURAL MEDICAL COLLEGE
DEPARTMENT OF RADIOTHERAPY & ONCOLOGY

THREE-YEAR MD & TWO YEAR D.M.R.T. TRAINING PROGRAMME

GOALS& OBIECTIVES

Radiotherapy is a clinical and scientific discipline of Medicine devoted to the management ofpatients with cancer and other disease by ionizing radiation, alone or combined with othermodalities like S _rrgery and Chemotherapy.

General :

At the end of the training progmm' it is hope that the trainees will be competent, safe,
compassionate and ethical in their practice of oncologSr and would not only contributeio the future
development in oncolos/ but will serve the needy peoples.
Specific :-

l. The .rairic shourd acquire a sound working knowredge of practice of radiotherapy using
ionizing raciation .

2' Thc trainee should have knowredge of use of chemotherapeutic agents, hormones, radio
sen:ritizcrs Er radio protectors, biorogicar response modifiers in the management ofcancer.3' Thc traino-' should be competent in providing palliative care in advanced and terminally ill
c3:.c;.

4. Tl:e trainee should develop a responsible oncologist who can take proper decision after
pr,,.pcr reasoning / logical thinking.

5' Th:' trair'e: shourd have good knowledge of Cancer prevention, earry detection,
reliz'.t'ilii,l:ion and emotionar problems involved in the preventive oncolory.

6. Tl:': train:e shourd develop inro a responsible oncologist wim quaiity of readership,
miri nger:,:u1 and administrative skills.

Three yerr. training comprise ofthe following:-
l. In-l ,:tici' ;rogramme forall new trainees.
2. T .,try.ir..t practical sessions.
3. I\,'ii] rlissr':r1ation.

4. f)cp,rrtrr::-Jal academic activities trcluding seminars, joumar clubs, ward rounds, planning
rr-a:-ring:,1tc.

5. Jcill clinics
6. C!",i:a! di,ta analysis- As instructed by the teacher
7. P:p.-r p1:5 3s.161ion at conferences.
8. h:::'acti,_-, rrith other r€lated department.

F':i .'racli:o!s the students will maintain individual diary nogboolq which will be rcceived
and endo; :.rrl bi rlr,: teacher, under, whom the candidate is registered .The individual teacher will be
responsibl,, for :l:ecking the progress ofthe candidate.

Traine; 'Loul J lircuss with their teacher regarding topic for presentation at clinical meetings,
clinical :i..r, an-.l',.is and paper for presentation at confercnces. The presentation should be on
transparer rres ./ -lide with neat rabered diagram whenever necessary. The subject should be
prepared ',r ll ir o,',ance and discussed with the individual teacher, ofa week before prcs€ntation.
The liter..: : scirrch from joumals and books or lntemet is mandatory for second and third year
students.
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INDUCTION / ORIENTATION PROGRAMME FOR NEW TRAINEES
Tu,c sessions (am or pm ) Each In the First Six to Eight Weeks

Objectives:-
The inducti ln progrzrmme is intended to give the new trainees a general idea about havara Rural
Hospital IPMT]. the nature of work done in various departments and the rocation of various
departmentr . The ernphasis will be on the departrnents of Radiation oncology, Medical physics,
and frequerril" rr'ief liagrostic and rehabilitative services. The Senior Resident will intoduce and
guide the n,rw students to various facilities listed below.

l' 1-. irtherapy Machines (fo know about the machines avairabre in the hospitar ; Energy
acrjessories tJpes oftreatnent possible, operation ofmachines )

2' E-:chythera;y Machines , Theater (T1pes of procedure done; care and special instruction
ta.J':- Jui;6 loading and removar of radioactive sources, L€am about radiation protection
measures.

3. C.:,:,'putrr treatment planning, physics (Simple plans, isodose charts)
4. M.;,,id room & simulator (making pOp, acrylic and orfit moulds, Alloy blocks, Tissue

crrnDen:Ators, Bolus and surface moulds etc.)

5. P: ''r rtLcr.::y ir patients: (visit to wards, patients management with rv fluits, care of
pa::ints admifted to wards, management ofradiation reactions general aspects)

6. I.\/ team and Day care: various investigations, [v access & chemotherapy administration.
7. cti:r.,. rchabilitative service such as palliative care, occupational and physiotherapy,

Meoical social workers, and voluntary organization.

8. I;re :ctiT ';vith other related depanment.

] fr!
'.DIOTHERAPY) SY

,r': ir rl ,er I: Basic Medical Sciences as aoolied to
l. Applir:r rrlirir;tb] and Physiologr

a) .1i.'r jr,. J.,), t:f oral cavity , larSmx ,pharynx ,paranasal sinuses, CSF pathways, salivary
pl,.nJs, rr,iCdle ear, breasl broncho-pulmonary segments, mediastinum,oesophagus, liver,
spleen, stnatl and large bowls, pelvic and genito_ urinary organs (bladder, uterus, ovary,
tesi.i.j reolum anal cenal etc)

b) L1,rr.;:har:t :,r stem and drainage

c) F, ,i.,,, "t_1, of vital s[ucturcs

d) c , r :r.r' pr l.'-ciples ofphysiology ofrespiratory ,cardio-vascular pervous and b iary systems

2. Pathol, r, of l:'i.;:,ign and Malignant diseases

a) Plir:iole. nd methods ofdefinite diagnosis surgical biopsy
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b)

c)

d)

e)

f)

c)

E' -. iat; , e rll.tology ,Fine needles aspiration Cytology and biopsy
(- . ral .,i:,t:,logical & cyologic features of malignancy.
Cr: :rific.:.r;r of benign and malignant tumours and their interpretation
I\r:t16fl3 rr 6llsr"mination ofcancer and its biological behaviour
f)e3'ee of differentiation of cancer

F. rl'atio.r Patholos/

Pa r II: Clinicat Radioth eraDv lnclu Chem otheraDv

3. Variorrq investigation and Imaging procedures in Diagnosis, Staglng, Management and
Follow up ofdifferent types ofCancer.

2. Diagn ir '

a) (.:'
S;.li;

l. Clinicar ,,racuice of Radiotherapy and Oncologr
a) Fr ..,iiptes or'Radiotherapy

b) Tc'::n jq,.:s of Radiotherapy

c) Cti;icai iractice

d) 1 r:;:nrenr Planning and prcs€ntation

,,rc :tltnageDent of follou,ing cancers
':i r.:. vlus systdm,Occular and Adnexal tumour,Ear tumours, head and neck tumors,
er'1 g,er,d, Thy.oid

b) Endocrine s)'st6m, Breast cancer, Bronchus ,G.1. cancers ,Urogenitar syst6m, Skin cancer,
Bor'ie tumurr:s' Soft tissue tumours, Ieukamia ,Lymphoma ,cancer in chirdhood, Multiprel: - tortl. .Aids-related cancer.

c) 'i' 1,:u1 i: I{emi body irradiation.

3. Canct ilel, ,tri.rerapy, Hormones and Immunotherapy
a) ('r't - roih;rap-v: structure'. mechanism of action, pharmacokinetic, indication, doses,

s,:l:,:,iulos. siCe effects and interaction

b) Hortnring 1i,s1.py

c) lr;..r. urrotrrr: rapy

d) Ge;^: l'herapy

4. Related Specialities

a) l!r',--ilrics a,d practice of general surgery, gynaecolory & paediatric surgery as related toc '; (tr'gical treatnent decisions ,surgicar diagnosis and staging oi cancer, clinical
sralr.tq. I tasing procedures, Methods ofclinical staging and TNM ctassification

b) 'i'. " ir.3r c,rre ofcancer palients, principles and pfactic€ ofcontrol ofpain.
c) L-'rn':::: re;sr:ry and epidemology

d) :' ;;:;il\r r.j ea y detection in cancer

5



e) (. . ;cr ecfi,:.rtion and oncolos/ organization

f) S,,t,;iicai r:rethods.

Etpsl 
"rl.i!!.(A) Phyri..."

l. z1: rrai; a.n.; Nuclear Structure

2. P.arrioactir e Decay including artificial & natural radioactivity
3. l-: lu,: tio:r a d properties of X-rays

4. r, i'r:r ai F..jiation Generators

5. lr : rcti,-.ns of ionizing radiation with matter

6. Fii ir. ni.'th.-lapv

7. l,r:-r :;ul ernrrnt of ionizing radiation: Dosimetric aspects

8. R:r{l',11:on ()uantities & Quality assurance

9. (-,,i nration of High Energy photon and electon Beams

10. i, , .)isti ii-,ution of Extemal Beam Therapy

I l. 'i r : & Ma:1ual treatnent ptanning

12. R . ..,i,ol r:.rtection & Hazards

13. P... r.,tn{ r:.}iew Radiotherapy Departsnent and maintenance

@) Nuc . l/{J,i,,.rne

.-,iictive Isotopes in Clinical Medicine and Clinical diagnosis
2. : .. . I aii,: r.,nsealed source

3. '1 , :-,:," of d:alpostic test

4. t-;r'.:,rr l.:allr:ir'!g

5. ( r:' r:,r C', r era & Whole body counter

6. (- .,tr.-an()x and standerization of Radioactive Isotopes

7. I,r".r' ,,.1 tlrrlpeutic uses ofRadioactive Isotopes and their dosemetry

(C) Rarii ; r tr,ur

t. ]:

l. I'l ri;'r::aliiur Cell Radiosensitivity: Interphase and reproductive death, cell Survivar curves! r i,, 'raracteizztion of cefl survival curves, criticar sites and target theory, Doser' ., -:i( ciirres in vivo, euantitative normal tissue reaction based on systems.

2' I i - i; rnodis Radiation Response: The orygen effecg The age response function,i' ntr;:l!) icthal damage, subrethal damage, Dose Rarc, Radiosensitizers, Radioprotectors.
3. I . '.' i;rgl Transfer (LET) and Relative Biological Effectiveness(RBE)
4. ta , i:l i:,;ue Kinetics: The cer cycle, Autoradiography, constituent parts of the celr

'1 
-''" . rr labelled mitoses technique, Growth fraction, cell loss factor, Growth Kinetics

I rr :'l I ir-iours.
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5. 'f , ,: i .r ,liosensitvity: Classification based on radiation patholory, Types of cell
I. , ra':l ll ;.

6. 'l :-Jrr5g a1d Fractionations: The 4 R's of radiobiorogy, The basis of Fractionations, The
l-.r: rl,.y-t:,r s plot, Nominal standard dose, Linear euadratic equation.

7. ]'i.:r,ilaliationModalities:protons,Neutrons,pions,Highenergyheavyions.

8' l;- :.rirei r.ia: Methods for heating, systematic hyperthermi4 Localised heating, Cellular
r .: .;r: : ll9:t, Repair of thermal damage, Thermotolerance, Hyperthermia combined with' 'j " -iation' Time sequence ofheat and kradiation, Hypoxic cells and hea! Effect ofI "r ii'r': :'|onse of Hypothermia" Response of trsnsplanted tumoufs to hcat, Response of('| 13i\' i hrmours to heat, Response ofnormar tissues to heat heat and therapeutic gain
f:r,i)r. l{yDefthsrmia and Chemolherapy.

9. " l .r ,,". Irradiation and its acute effects: hodromal radiation syndromq central nervous
s.. :i,ln,, /ce!-ebrovascular syst6m, G:strointestinal syndrome, Hematopo€tic syndrome, MeanI , '! . i '1.. , Treatment ofradiation accidents

10. 'r

l l.I'
12. i.

13. l.
1..

: : r\ :r.r3Ciation and itslate E ffects: Non_specific life shortening, Carcinogenesis.
l' ;ri: r : of Radiation Carcinogenesis and Genetics ofirradiations.
:,,,.,ri '.rotection in the Developing Embryo and Fetus.

i, r.,.,-:logy of human Tissues: Effects of irradiation of the skin, bone & cartilage,, i r,t- nervous tissues, ovary, testis, eye, lymphoid tissues, bone rnurro*, o*1,'- yn3eal & esophgeal rn ucous membrane, salivary glands, human embryo and' .. , .l:,ts observable in clinical radiotherapy.

' '; 
^s as being published in standard Oncology/Radiotherapyjoumals.

i , T, SRS, SBRT, Tomotherapy

Paper w : Recen t Advances tn Radioth eraDv

l' l'":i.:d':mcesinfierdofRadiorherapy&deliverymethodsincrudingmachines,modifiers
:r'. qnrtotllisation devices.

2. Ii l,: .r,i arlr,ances in chemotherapeuric drugs including recent trials.
3. Ir..: .:,t ad'/finces in field ofRadiobiology.

4. l!, . .t: all.,,ances in diagnostic aspects ofoncology.
5. ( . itrr:r:ds in Radionuclieds.

6. r. ,'- .. urnendation in management in clinical oncology.
7. ' , :'.ir.riat,on Modalities: protons Neutrons, pions, High energy heavy ions.
E. ){ ' l,erthermia: Methods for heating, systematic hyperthermia, Localised heating celular

r1.,,i :;,I i .,r, heat, Repair of thermal damage, Thermotolerance, Hyperthermia combined withi : - :"-iiarion, Time sequence of heat and irradiatiorl Hypoxic cells and heat, Effect of
i: r- - ..rsponse of Hypothermirq Response of fansplanted tumours to heat Response of1 : r' i f;-nours to heat, Response of normal tissues to heat, heat and therapeutic gain' ; a-rtirermia and Chemotherapy.
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11.I1 ,,"., iorr lnerapy (Proton & Neutron)

12.1| : :_, i,ill ilc, HBoT etc.

13. Ir r,. ,'r Jr;,roaches to Cancer Treatment:
c: :' Thr:rapy, cancer vaccines. Immunotoxin Therapy, Antisense Inhibition of GeneExpr r.r 

'r' 
ntiangiogenic Therapy. Radiation -a ct eiott 

".apy 
protectors, Intensity

Mod :' : 
']r-,i1 

c ' the Radiation Beam, Fractionated (Relocatable) stereotactic Radiotherap>,,Moli, ' :l T zrl;ets for Drug Development.

(.'.

Mod.
Neu

Higl
Hyp

.:, .A:r-:ur&nce: Recent Advances in Radiation Therapy, Altered Fractionation, Biologic
. ui ilaa Evaluation, Conformal Therapy, proton Therapy, Neutron Brachyheraiy,

l.r..r^e ;herapy, Neutron Beam'Iherapy, Healy Ion -d pion Therapy, thysics of. r ij ,ergy Transfer (LET) particres and protons, Intra-operative Radiation Therapy,
r r:'' 'ihr ce-Dimensionar physics and rreatment planning, Stereotactic Irradiation

LINC I

YCO DETAILS

( .,1.,,-..)LOGY I Theory] - first yearI 
" ri . 

.- tc Oncolory.

I : t 
-t 

.'fr:l:nical and pathological staging ofcancersl i,ri il idiation Therapy
L::i.. ,e :, ,:rf ciLncer chemotherapy
t I .I ,: inc:'rs surgery
Lr. 'r- rlcirg process in oncology( : .,:,n:d nodality of RT + Surgery( i r1'.1 ,.rc,r1ality of RT + Chemotherapy
,; . ., 

",' i ddi.rrion treatment planing: Clinical aspects.

. - .l,.it- JLOGY IPRACTICA]_SI-_ First year @atient Evaluation, care & procedures)
r,'.ilt :( . iion with cancer patients and their relatives

, -,J:itilillation method like gynecological, laryngeal, breasq neurological, and lymph,,.rr I ilal:on.

l.
2.
J.
4.
5.
6.
7.
8.
9.

CLIML.,
l. c,,
2. t.,

I-

3. a'
4. n,

t,
)r5

i '.. ' ,formed consent for routine treatrnent.
"'a': ''. o1'treatnent complications like mucositis, dermatitis, proctitis, diarrhe4

. ::.. !"/clrritirrg, xerostomi4 lymphoedem4 candidacies etc.
'' 

'r1er,:nt/ 
caxe of patients with fluid electrolyte imbalance, malnutrition, neutopaenic,.r,. i.xsL.d. iriuacranial pressure, seizures, parajlegia" bed sores, tacheotomy, NG 6be ;;,r.i. r,.. b,eeding PV or SVC compression.

r iel [ri'rpsr,' PAP smear FNAC pleural and peritoneal parac€ntesis, bone marrow andI ,. pulctulE.
; - i 'l ilra.intenance ofIV lines (butterfry and venflon types ) for brood colrection and:l r, i ct cytotoxicagents.
;r "i. rc,,iirrg and immobilization using ORFIT, ACRALYC, and pOp Masks
S j.r -rlaiion techniques of e. g. Cervix 2 or 4 field, Bone Metastases, lung Ap/pA, ar.r, r fieid and head and neck Bilateral Fields.

",1 -,ira ,rierine applications.
r .i r olc 

.chemotherapy drugs likes 5-pU, Bleomycin cyclophosphamide, low dose
:'.,rtil i (LllvIF) procarbazene, CC^\U, Cisplatin, Adriamy"in 

"tlr.' 
' 'i-r r si'rple Radiographs like chest x-iays, barium swallows, osseous metastases,
' {t" '"'

6.

7.

8.
9.

10. (

11.,

8

12.



r, l:,'

':lrl

PHYSI, .rlr'i | -rirst year

13. .

t-

ar,d follow the established principles of bio-safep e.g. MRSA, Hepatitis B and

l. l-. -, .:rt;,t net:c radiation and the atomic structure2. l:, , ,a .: t 'r. :ty
3. l ,jii\,..sources use in radiotherapy

1 | I r; , rf .-( Rays: The basic X Ray tube5. , ., ,, of )i Rays With matter
6. , .,(i:, machines: Telecobalt 6: linac
7. ' . . ,:r;-r1l-qn 3nd its measurement
8. I ' ,, .;.libration and acceptance test quality assurance9. ,' . ...:',:., :,1'r.:.iation protection
10., .

ll..
t2..

PHYSI.
l. i;,
2. rt,
3.r
4. ".
5.r
6.:

r , r, ,,r fuing devices
. . 

" 
rrid,rines : Teletherapy & Brachltherapy

. i ' .' iatir.ent planning and Dlsmetric physical aspec6.

.rct ;alrj - First year
. rr.1 i rnctions ofvarious Teletherapy and brachltherapy machines

., 1', , ,,rotcuaion

' ,, i ol'(-.lrput from oCo 
machine

I . : r, inr<. calculation for simple fields (open regular ), i ir<, ind machine calibration
,i c:.-ve5 and manual treatment plans using isodose curves

', ri, ,.'l'i heoryl - First year
. ;' , ', Ll i,:.:rye

. ., : 'rd trrmor kinetics
i ,.f ctil,g mdiosensitivity
, ll , alrtl RBE
r.. ... iizr-ls
;. :rtoi s

-".r:rr - ia
. , .,(, 'rtc r.jlbcts of whole body inadiation., -, I.atcroogenesis

. : i i icy lTheory | - Firstyear
,, ; ,rctirie and finction
.,,rtr,ans and Cytoplasm

-,. !

. ..rr: Or;lioi and CanCer
, 1,1 :,; r, riysplasia and neoplasia, , - -.nrroduction

- , cla, .:inogenesis and metirstatic cascade
' i !,0t;,r' Project

)1- i}GY I Theory] - Socond year
,,;r, & PNS cancers

9
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CLINI

2.t
3.(
4. ',t

5.
6. .

7. )

8.(
9. i'
I0. ,-

I l. I

12.:
13. t

14. 
'

15. ;.

16.'
17..
18. r.

19. ;

20..
21.:
))

I I.

12.

(
l

' 
I 

... & Oropharyngeal cancers
" l Hyptrparynx and larynx

: : 'salivary glands, ear, orbi! and Thyroid
::r. - rt c,f CNS Tumours

. r l ra:id Mediastinal tumors
.,, r,-,, .,f CT and MR imaging

r r.rq3ll snd g456.is
-,. . i'ile duct and liver cancers, . .,i lololt, Rectum & Anal canal

- ', ier,r,:rgencies
' , - lt oi'Breast canc€r

. , rtcer
, : rhe rrierus, Ovary, Urethra etc.

,. r,.' ,statc. bladder, and penile cancers
.' i;- : lmOUfS

." lemins
. i., ;kae;lias and myeloma

. .r. in'i ryrnpoma
. , .)selrse and mycosis ftrngoides

.,lrs
. .,' ,arcrnna and skin cancers

,; .r'r | - Second ye.sr
',r, ' , ,.'br aiiytherapy dosage systems. r :r ch.r t',erapy dosage calculation

' , 1n: i.rt;tap)
. ,lt,,,ling LDR and HDR machine

rr:a,.-, ent planning systems
rle,r ;ources for therapy
'CT aad MR imaging

' t .)LiiUY [Practicals] - Second year
. , abl'rit treatment options and decision making for various cancers.r ria r l,111i2sd flails with patients and obtainiig their conser*.. r. ,)t patients with Renal failure G.I. o6struction, SVCO, TOFi, ,..jrere vaginal bleeding neutropaenic sepsis, hypercalcaemi4

frl( tures etc.

' ; rt c,ipliients in severe pain and of bying patients, palliative care.
c: rrs: of morphine

L 
]:rc^ 

s (Mantle, Inverted y, Rectum, Brain etc.) Electron cuts outs.. ie, ,,tiques e.g. Conservativ-e Brcast_Mantle, l"r"rt"a i, Dog Leg pancrcas,
I t"{S, Vocal Cord, Brain, planning CT Scans.
: rr. 'i iation

,. ire:,Ln6nt planning: parallel opposed, antero, lateral, 3 or 4-field beam
.. t 

", 
irh egual and unqual. weightage. Inhacavitary and simple int"Jtiui, py plans of br€ast, template buccl m,ico.a.

, : 
. 
1 rn, i maintaining central lines (Hickmans), parentral Nutrition, Cltotoxic drugs

, I ror,,i.ioin, Vincristine, Mitoxantrone, Cispiatinum.
'I :,ler.,,rtial Implants/ ILRT/ EBRT procedurcs. performing simple procedures like. , ./, (.'r'S etc.

,tfr. ,riation from medlirre, Internet etc.

, Cord
necrosis,

I
2
3

4
5

6
7

PHYSI r:a' ,l Second year

l0

t.
2.
3.

4.
5.
6.
7.

8.
9.

10.

PHYSI



2

J

4
5

6

I

ti
(,
1

l

' ' ciz ar ion.o-f brachltherapy sources from orthogonal X-Rays and estimation ofthe
. , ;i Rarc and Reference Dose Rate as per pARIS i:les..,, ,rekj shapes and modified beams. computer treatment planning teletherapy
. : r 4 lields anterior/ lateral; weightage),!', rre4lrnent planning brachytherapy (CVS, Intracavitary (Selechon) breast,': I irloal muCOSa.)'- :brrral plans; Conformal blocks, CT planning

,:RSi)
, . ,1 lir-rr'face mould treatment execution.

CAN

',,'. t Ifueoryl - Second year
:, , .te 

' 
:sponding tissue and dose response relationship' ; .:ra. ionation and the evolution of bioeffect models

, -at.. ;vrodel', 
, isr,r._i ofradiation respo:rse, , ife,-r rin embryo & Foenrs

,.!,, '[rrr.acticalsl - Second year
,:; of llr:logical Effective Doses for tumour control, acute and late effects usingi.':.e1.

,o sirrsitizeN or radio prctectors (eg. Amifostine).

':' i i!*.yl - Second year
,lts,i(rrltton to canc€r

,rr ^ l€ne! and tumour suppressor genes
,, r. p;.s of molecular biology techniques e.g. pCR, FCM, Electrophor€siq cloning

.r :,.:hniques and clonogenic assays.

t , :- ')I-ii,cY 
[Theory] - Third year

- , ., t r- l't aediatric solid tumours
,r,i.r I fea;uresof round cell tumours and paediafic solid tumoursj at r,,,ogy of Lymphoma
,, ,1-E t:re Tumours and STS' 

' 'ar.Ir-rlherapy in Head ard Neck cancers, r 'ai , irachytherapy
r .i.:,,vir,s in areas and difficult cases

, r , ,t'ri.t dancor: When to tell, How much to tell & whom?
,r . ,' liii. .,,rr important outcome measur€ of curative palliative heatnent? Factors
: . ' .: Qu:.iity of life.

':,1'€ ,;,jessment tools for clinical tails and ro8ine practice
', r. ,ntttri in advanced cancer

; : iy rr;; patients and Hospice care
i . ,l rcs r. clinician's penpective

, i :) ',rr. . Jical research
:r, ',ir r.tarol progamme
rri 

"r 
cr.,o'rmon cancers : Pragmatic approaches for our county

' rrr ,,' c4ngea ,a,iarts
, , . . )) ir) iread and neck cancers, ,, re li i'in gasfic, oesophageal and renal cancers

ll

CI

CLINI

RADIC
l. t

2.'

10. (

I l. i

12.,
13..
14.'
t5.
16.
17..
18. r

19. ,
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