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Overview of treatment option & outcome



Cancer Cervix: Role of 
Radiotherapy

• Definitive Radiotherapy 

• Post hysterectomy Radiotherapy

• Preoperative Radiotherapy

• Radiotherapy for recurrence



EBRT in  Ca.  Cervix

• External Beam RT is an important component of the 
total Radio therapeutic management in cervical 
cancer, in combination with Brachytherapy or Surgery 
(in early cases) or chemotherapy (in locally advanced 
cases)  

• The goal of EBRT is to destroy tumor cells in the 
cervix, para-cervical tissue and the regional lymph 
nodes

• The therapeutic ratio is optimized through careful 
integration of EBRT and Brachytherapy, the dose and 
intensity of treatment depending upon the disease 
burden and risk of treatment complications 



Issues  in  EBRT  of Ca. Cervix

• Indications
• Dose of RT
• Field arrangement
• Role of Post-operative RT
• Integration with Brachytherapy and 

Chemotherapy
• Role of Para-aortic RT
• Altered fractionation schedules in EBRT
• Conformal RT or IMRT   



INDICATIONS

• Early Invasive Cancer (stage IB1 & IIA  non bulky )
i)  An alternative option to surgery
ii) The objective is to give radical treatment 

with an intention to cure
iii) Combined with intracavitary RT to deliver

tumorocidal dose to the cervix and para-
cervical tissue with sparing of bladder and
rectum 

iv) The choice between Radical Surgery and
definitive RT still remains controversial,
largely dependent upon institutional protocol
apart from other clinical factors



Indications: stage IB2 &IIA (Bulky tumours)

• In bulky tumours, EBRT is given before I/C RT 
to decrease the size of central tumour and 
improve the geometry of the I/C application

• As these tumours are technically resectable, 
many centers also advocate surgery as the 
primary treatment

• A large majority of such pts (80-85%) require 
post-op RT however, due to high incidence of 
parametrial extension and nodal involvement, to 
minimise chance of pelvic recurrence



stage IB2 &IIA (Bulky tumours)  cont’d

• Although randomized studies report similar overall 
survival, complications are more in those having initial 
surgery as they are exposed to the risk of both 
treatments  

• EBRT followed by Hysterectomy: advocated by many 
clinicians due to slightly increased chance of central 
disease recurrence, but no diff. in overall survival

• Improved survival found however, in several 
prospective randomized trials (GOG, RTOG 1999) 
with concurrent chemotherapy

• Therefore, EBRT with concurrent CT followed by 
I/C RT is the standard of care in this group



Indications of Locally advanced cervical 
cancer (IIB-IVA):

• Radiotherapy alone (EBRT followed by 
Brachytherapy) is the treatment of choice

• EBRT with concurrent chemotherapy showed 
consistent improvement in local disease 
control, distant metastasis and survival (5 
randomised prospective trials, 1999)

• After publication of these trial results and an 
associated NIH alert, concurrent cisplatin 
based chemo-radiation is accepted as the 
standard of care in this group  



For early disease (FIGO I 
and II A), Surgery and RT 
have equivalent outcome.

What to follow?



Early disease : Surgery vs. RT?

Surgery is 
preferred for 

young patients …

� Better maintenance 
of vaginal pliability 
and mucosal 
lubrication

� Avoidance of further 
shrinkage of vagina

Radiotherapy is 
preferred if …

• Presence of involved 
nodes in imaging

• Poor tumor 
differentiation

• Barrel shaped cervix



Early disease : Surgery vs. RT?

• Few prospective randomized studies

• Equivalent outcome with 80-90% 5 yr survival report ed 
for either surgery or RT

• However, in most of the studies surgery was followe d by 
external RT  if the tumour involved the parametria,  
surgical margins, deep stroma or lymph nodes

• No significant differences found in the rate of rel apse or 
survival between the two arms

• But the overall incidence of grade 2 or 3 complicat ions 
was higher in surgery arm



Dose  of  EBRT

• Microscopic disease in parametria / L. Nodes (stage  IB & 
IIA non-bulky or early IIB cases) : 45 - 50 GY

• In extensive parametrial involvement or gross 
lymphadenopathy (advanced cases): 10-15 GY addition ally 
through Parametrial Boost (with midline shielding)

• When combined with Brachy: sequence varies dependin g 
upon the disease burden in the central and peripher al 
components as also the institutional protocol



Dose  of  EBRT (cont’d)

• Most commonly EBRT initially (45-50 Gy with midline  
shielding after 40 gy) followed by Brachytherapy

• However in early non bulky cancer with no or 
minimum parametrial involvement Brachytherapy 
may be given first followed by EBRT

• In many institutions, Brachytherapy given in the 
middle of EBRT as soon as the cervical disease 
regresses to allow I/C insertion (usually after 20- 25 
gy)



Radiotherapy or Concomitant 
Chemoradiation?



• Traditionally definitive radiotherapy alone has 
been the standard of care .

• In 1999, NCI issued an alert that 
chemotherapy should be added to primary 
radiotherapy, based  on data from 5 
cooperative group randomized trials that 
showed ����OS (10% absolute survival benefit) 
for cisplatinum based chemoradiation over 
radiation alone for FIGO 1B2 to IVA patients       
(Level 1).

• Chemoradiation is preferred to radiation alone 
(when indicated) for FIGO I to IIA patients 
treated by primary surgery also.

(Level 1).



Cancer Cervix: Definitive Radiotherapy 
Modalities

• EBRT (Cobalt / High MV X-ray/ IMRT)

• Brachytherapy (LDR vs. HDR)

(Relative contribution of EBRT and BT 
depends on stage)



Basic Steps for EBRT

• Pre-treatment imaging

• Target localization

• Image based individualized planning in 

3D-TPS

• Simulation

• Treatment execution

(To keep hemoglobin level > 12gm% for 
better tumor response)



Careful selection of target volume

Volum es Volum es –– IC RU 50IC RU 50

G ross Tum or Vo lum e (GTV) -- The palpable or 
v isib le/demonstrable extent and location of the 
malignant growth

Clin ica l Tum or Vo lum e (CTV) – G TV + subclin ical
m icroscopic malignant disease which has to
be e lim inated

Plann ing Target Vo lum e (PTV) – the 
volume of tissue receiv ing the
prescribed irradiation (in  BT , PTV = CTV)

Treated Volum e (TV) – the volume encompassed
by an isodose surface that has been
specified by the radiation oncologist (=  m in target dose)

Irrid iated Volum e (IV) – the volume that 
received a significant dose regarding tissue 
to lerance



High risk vs low risk CTV

• There are areas of high density and 
low density microscopic disease 
surrounding tumor (GTV)
– GTV: 109+  cells

– High risk CTV: 105-6 cells

– Low risk CTV: 102-4 cells

• Treat GTV by surgery or by EBRT.

• Use brachytherapy to treat HR CTV

– high risk microscopic areas

– areas of residual tumor bulk after 
Sx

• Use EBRT + chemotherapy to 
eradicate low risk CTV 

GTV

High risk CTV

Low risk CTV



Target Volume
Determination of Target Volumes: EBRT vs. 

BRACHY
TREATED VOLUME TREATED VOLUME

EBRT
BRACHY

Internal
movement

Setup errors

Patient 
movement

PTV

GTV

CTV GTV
CTV

PTV

•Margin over CTV  to account 
for:

—positional errors
—catheter movement
—tapering of isodose curve

•Margin over CTV  to account for:
—Internal movements
—Patient movement
—Setup errors



Targets for EBRT

• Entire cervix

• Uterus and tubes

• Upper third of vagina

• Entire vagina in selected cases

• Parametrial tissues (cardinal, 
uterosacral and pubocervical ligaments)

• Pelvic nodes (external and internal iliac, 
in selected cases up to common iliac)

• Inguinal nodes in selected cases.

• Para-aortic nodes in selected cases.



Organs at Risk

• Rectum and sigmoid

• Urinary bladder

• Intestine



Success of RT demands optimum 
coverage of targets and sparing (as much 
as possible) of critical normal structures.

For this, proper delineation and 
contouring of these structures are 

mandatory.

�

CT (preferably MRI) based 
planning.







Technique of EBRT



Machine

• Cobalt or 6-MV Linear Accelerator for non-
obese patients (AP Distance < 18cm).

• 10-16 MV Linear Accelerator, if AP distance 
is higher. may be treated by Cobalt with 4-
field.

• IMRT is currently under investigation to 
determine if toxicities can be decreased by 
reducing the dose to OARs  and if higher 
dose can be safely administered  to meta 
static nodes.



Portals for WPRT

• Traditional AP/PA portals 

• 4-field (AP/PA + two lateral) box  
for homogenous dose distribution  
with less dose to normal tissue.

• Rotation with or without skip

• Arc



Best target coverage with minimum dose to normal ti ssue with 4-field ©, 
compared to AP/PA (A) or  parallel opposed lateral portals (B).



Conventional Field Borders

For AP/PA Portal
• Superior: L4 - L5 inter space.
• Inferior: Inferior border of obturator foramen 

(if no vaginal extension).
• Lateral borders: 2 cm margin lateral to bony 

pelvis.
Additional Field Borders for 4-Field Box

• Anterior margin of lateral portals: In front of 
Pubic symphisis .

• Posterior margin of lateral portals: Should 
extend to sacral hollow, traversing S2/S3 inter 
space





Superior Border: L4/L5 junction

• Intraoperative retroperitoneal measurements 
taken at the time of radical hysterectomy 
reveal both common iliac bifurcations are 
cephalad to lumbo-sacral prominence in 87% 
patients. (Greer et al , Gynecol Oncolgy, 
1990; 39; 421-424)

• To include all of the ext. iliac and hypogastric 
L/Nodes , upper border should be at L4/L5

• It must be extended to L3/L4 if common iliac 
node coverage is indicated.



Inferior Border

• Depends on vaginal extension of tumor.

• If no vaginal extension: Inferior border of 
obturator foramen should be inferior border 
of the field.

• If vaginal involvement: Entire length of 
vagina down to introitus is to be treated. 
(If disease extends to lower 1/3 of vagina, 
inguinal nodes should also be treated).



Width of AP/PA Portal
• 2 cm beyond the widest point 

of the inlet of true pelvis to 
provide adequate coverage of 
pelvic nodes.

• Ext. Iliac nodes have a mean 
maximum separation of  14.5 
cm and are not adequately 
treated by standard 15cm 
wide portals. Width of AP/PA 
portals should be measured, 
for treatment planning by CT 
scan.

• Can be assessed by simple 
expedient of measuring the 
separation between femoral 
arteries at the level of 
inguinal ligament.



Merits and Demerits of 4-Field Box

• Objective: Homogenous dose distribution  
with less dose to normal tissue, particularly 
intestine.

• Anterior margin should be placed at the cortex of 
symphisis pubis (to cover ext. iliac nodes). 
Posterior margin should cover at least 50% 
rectum in IB disease and should extend to sacral 
hollow with more advanced disease (as cardinal 
and uterosacral ligaments extend to sacral hollow 
and to sacrum itself.

• Chance of missing the PTV, unless MRI-
based planning.

• Ideal for early disease and for P/O EBRT. But for 
locally advanced disease it should be considered 
only after 30 – 40 Gy through AP/PA portal.



Some examples of missing the target with 4-Field plan …







EBRT   Dose

• Depends on Stage

• Early disease: ↓EBRT Dose + ↑ HDR Contribution

• Most institutions prefer to deliver 45-50 Gy to whole 
pelvis.

• TD (EBRT + BT): 80 -85 Gy (LDR equivalent) to point A



Role of Para-aortic RT

• Considered within target only if found 
involved in staging investigations

• If Para-aortic nodes present or suspected: 
45-50 Gy to the P-A area + 5 Gy boost to the 
enlarged nodes through reduced lateral or 
rotational portals (preferably MRI based 

planning)

• Para-aortic RT given either with an extended 
field covering both pelvis and para-aortic 
region or through a separate portal



Extended Field EBRT: Para-aortic node

• Upper border is usually D12 - L1 inter space.

• Lower border is top of pelvic field

• Usually in continuity with WPRT (long ‘spade shaped’ 
field)

• Parallel opposed AP/PA portal. 4-Field may be 
employed , but beam weighting must ensure that 
kidneys receive <20Gy.

• RTOG trial (IB2-IIB cases): 5 yr survival 67% with pelvis + PA 
field vs 55% with pelvis only (p=0.02)  

• A contemporary European trial failed to show any significant 
diff. in 4 yr. DFS but para-aortic nodal recurrence was 
significantly less in those getting para-aortic RT      



Pelvis EBRT : Midline Block
• Considered for early disease.

• Some institutions prefer to limit the whole pelvis dose 
for early disease and to perform first intracavitary 
application after 20 Gy, with further EBRT delivered 
with central block (4-5 cm wide mid-plane)

• Careful attention to the complex matching between 
reference isodose (from brachytherapy) and the edge 
of midline block is mandatory.

• If a midline block is inserted before 40 Gy, it should 
not extend to top of pelvic field, because it will 
shield external iliac and pre-sacral nodes.

• Should be avoided if utero-sacral ligament 
involvement is suspected.

• No consensus as yet regarding use of mid line 
block



Parametrial Boost

• Considered in IIB or IIIB disease.

• After completion of whole pelvis EBRT (45 – 50 
Gy), parametrium is boosted by additional 10 GY, 
while midline structures are shielded.

• PMB is achieved by placement of a 4cm 
rectangular midline shielding of 5 HVL at anterior 
and posterior portals.



Sequencing of EBRT and BT

• EBRT → BT

• BT → EBRT

• EBRT + BT (Concomitant)



Traditionally EBRT is delivered 
before BT , if …

• Bulky lesion (To improve geometry of 
intracavitary application)

• Exophytic, easily bleeding tumors

• Tumors with necrosis or infection

• Parametrial involvement



BT is delivered before …

• Narrow vaginal apex in elderly 
patients

• Less than 1 cm tumor

• Parametrium uninvolved



Concomitant EBRT + HDR BT



Adjuvant Radiotherapy after 
Radical Hysterectomy



Post-operative EBRT

Indications:

• Positive pelvic nodes
• Positive surgical margin
• Deep stromal invasion
• Positive parametria
• Inadequate information regarding surgery and H/P ???

Dose: 45 to 50 Gy in conventional fractionation

Concom Chemoradiation found to be more beneficial 
than RT alone in IA2, IB and IIA disease after radical 

hysterectomy in these situations.



Altered Fractionations: 

Rationale

• To increase therapeutic ratio
• To increase tumor control
• To decrease normal tissue reactions
• Combination of both



Altered Fractionations
Accelerated 
Fractionation

Hyper
fractionation

Accelerated 
Hyperfractionated 

Radiotherapy
•Overall treatment 
time shortened 
(either by 
increasing fraction 
size or decreasing 
weekend gap e.g. 
6F/week)
•Decreased 
opportunity for 
accelerated 
repopulation

Multiple small 
fractions cause 
relative sparing 
of normal tissue 
and thus higher 
total dose can 
be achieved.

Combines the 
useful elements of 
both accelerated 
fractionation and 
hyperfractionation



Most of the altered fractionation 
studies are for patients 

not receiving 
concomitant chemotherapy









Altered Fractionation: Take Home 
Message….

• Better local control compared to conventional 
fractionation

• But margin of benefit is less, compared to 
concomitant chemoradiation; i.e. 
CT+RT(Conventional) > HFRT or Acc.RT > RT 
(Conventional)

• Should be considered only for patients who 
cannot afford / tolerate Chemo.

• Concom. Chemotherapy + HFRT or Acc.RT 
should be avoided because of toxicity.





Radiation Toxicity

Acute Reactions
• G.I. Toxicity: Diarrhoea, Abdominal pain, Rectal 

discomfort and bleeding.
• UTI
• Skin

Late Reactions
• Proctitis
• Cystitis
• Fistula
• Vaginal Stenosis
• L.S. Plexopathy.





EBRT – TAKE HOME MESSAGE

• Should be rational selecting individual case
• Ideal set up – MRI, identify target volume, spare 

normal tissue as much as possible
• Dose – 45 – 50 Gy AP-PA (Linac), 4 field (Co60) 

with midline shield after calculating Brachy dose 
to reduce toxicity

• Success of treatment depend  - careful balance 
between EBRT & Brachytherapy

• Complete total treatment by 8 weeks 
• Weekly check up during radiation for Hb and 

toxicity




