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Rectal Cancer



Introduction

• Neoadjuvant radiotherapy has an established 
role in the management of operable rectal 
cancer 

• Short-course or as long-course with 
concurrent chemotherapy 

• improves local control and better tolerance



Dose Escalation



Dose escalation
• Increased rates of pCR
• Tumour downstaging
• Reduced local recurrence
• Improvements in disease- free and overall 

survival 
• may also allow surgery to be avoided 

altogether in selected patients in whom a 
complete response is achieved. 



• Radiotherapy dose escalation can be achieved 
by intensity-modulated radiotherapy (IMRT) 
boost or endorectal brachytherapy 

• IMRT : Dose above 60Gy is difficult without 
side effects



Brachytherapy: 

• Highly conformal dose distribution around the 
tumour

• Steep dose-gradient 

• Higher doses to be delivered to the tumor 
without increasing dose to normal tissue 

• Radiobiological advantage of delivery at a high 
dose rate 
– Contact Brachytherapy

– Interstitial/Endorectal Brachytherapy



• Recommendations on Brachytherapy boost is 
based on individual studies 

• No meta-analysis.

• Systematic Reviews to guide





1339 papers considered
99 Full Text
22 Studies included 
12 studies included in the review 



Patient Selection

T3 (majority of studies 
CRM <5mm on MRI
<10cm from the Anal Verge 



Dose and Fractionations 

• EBRT 50-60Gy
• Brachytherapy 5Gy /1fr or 10Gy 

in 2 fr (HDR) 
• Prescribed at 10mm from 

surface of applicator/tumor 
bed

• Total BED 74.5-79Gy



• HDR Brachy alone 
• 16-80Gy in 4-40Gy /fraction
• 26Gy in 4 fr prescribed to 

CTV



Clinical Outcomes 

• Pathological Complete Response (pCR)

• Progression Free Survival (PFS)

• Overall survival (OS)

• Locoregional Relapse (LRR)

• Sphincter Preservation 

• Radiation Toxicity 

• Surgical Complications 



Pathological complete Response

pCR improves DFS/ OS/LR



pCR

HDR with CRT improved pCR



pCR



High pCR after brachytherapy doesn’t seem to translate into PFS or OS



But why

• Brachytherapy being a local treatment

• Cannot control microscopic regional node or 
distant metastatic disease.



Way to go

Future ongoing studies could bring more info



Do we really have a long term result



221pts
90 pts received HDR
EBRT : 50.4 Gy followed by 
HDR 10Gy /2 fr BED 74.5Gy 



Disease Relapse

Mortality

OS

PFS

Freedom from 
Metastasis

NS





Sphincter preservation

No study had sphincter preservation as a prespecified endpoint



Sphincter preservation following HDREBT and 
CRT (Cochrane meta-ananlysis) was similar.



Radiation Toxicity

NO alarming Toxicity was 
reported in studies with  
brachytherapy



• 248 Pts
• CRT VS CRT + EBCRT : No increase in radiation related toxicity with 

addition of Brachytherapy



Post operative Complications

No difference in surgical complication with brachytherapy with CRT vs CRT



Organ preservation

High chance of pCR following HDREBT could be promising



Future studies to guide



• Pilot study : TMH Mumbai
• T2-T4, N0-2 M0
• Within 6 cm from Anal Verge
• Oct 2017-May 2018
• EBRT 50.4Gy
• MRI after 3 weeks of EBRT
• Residual tumor : HDR 4-6Gy in 2fr
• Incomplete response at 6-12 weeks >> Surgery
• Complete response or Near Complete response were 

observed 
• 75% had CR or NCR at 12 weeks 
• Dose escalation can be achieved with brachytherapy 

leading to oragan preservation



Contact X RAY Brachytherapy





Contact X Ray Brachytherapy

• Rectal adenocarcinoma cT1 or cT2 (confined to 
the bowel wall)

• Well to moderately differentiated cancer
• Mobile exophytic tumour
• Size less than 3 cm in all dimensions
• Location not higher than 12 cm
• Patient must agree to long term follow up 



• Patients with rectal cancer more than 3 cm in 
size and stage cT3a or T3b can be offered 
initial EBCRT or EBRT alone to down size and 
down stage the tumour. 

• The use of contact X-ray brachytherapy boost 
can be considered for good responders (>80% 
regression) with residual exophytic tumours
less than 2 cm which penetrate only a few 
millimetres from the rectal wall. 



Not candidate for contact X-ray 
radiotherapy are: 

• Poorly differentiated adenocarcinoma
• Presence of lympho- vascular invasion
• Deeply infiltrative ulcerative fixed cancer
• Tumours involving more than half of the 
circumference
• Tumours extending into the anal canal below 
the dentate line 



DOSE, DOSE RATE AND 
FRACTIONATION 

• Contact x-ray brachytherapy (Papillon

• Radical : 30 Gy in 3 fractions at 2weeks 
interval 

• If residual tumor is visible or palpable during 
last fraction 4th fraction of 20 Gy after 2 
weeks 



• Boost following EBCRT: Contact X RAY 
Brachytherapy

– 45 Gy in 25 fr or 25 Gy in 5 fr followed by 30Gy x 3 
fractions  over 4 week total dose of 100Gy /Fr

– Total local dose to tumor bed becomes 344Gy (45 
Gy) or 331Gy for 25 Gy



Endoluminal and interstitial 
brachytherapy 

• Infiltrative cancers 

• Bulky 

• Residual lesion involving 
more than half of 
circumference



HDR Endoluminal Brachytherapy

• Preop Brachytherapy alone (Monotherapy) is 
given in daily 4 fractions with 6.5 Gy (4 
Consecutive days) Surgery is carried out within 
6-8 weeks 

• Boost: 7-10 Gy 10mm depth from surface of 
appicator in 2-3 fractions at weekly interval



Interstitial Brachytherapy

• 4.5Gy in 3 fraction over 24hr 

• Delivers 20Gy (EQD2) as boost following EBRT

• Palliative Brachytherapy

• Single line sourse with cylinder (Post operative 
Vaginal type POVA) or endobronchial tube 
10Gy at 10mm from surface of applicator  to 
control bleeding 





Foot Prints 

• Dose Escalation is feasible with Brachytherapy 
following CRT

• pCR rate is increased but doesn’t correlate 
with longterm survival advantage 

• Brachytherapy is an option but need more to 
be emphasized in future studies. 



Anal Canal



• Radiochemotherapy is standard of care

• EBRT 45 Gy with MMC and 5Fu most 
commonly used

• followed by IMRT boost or Brachytherapy 
boost

• High dose can be delivered with 
brachytherapy



• Gerard et al. showed the feasibility of using 
pulsed-dose-rate (PDR) brachytherapy to treat 
anal carcinoma, and patient tolerance 





Retrospective study LDR and PDR as 
boost post EBRT in ACC 





35-50 Gy
Mostly 2D /3D 
planning 
New studies IMRT

Chemotherapy
5FU/MMC
5FU /CDDP

Gap 27-56Days

LDR :  904 pts in 
7 Studies Median 
prescribed dose 
10-40GY

PDR : 3 stiudies 176 pts
Median dose 8-25Gy



Outcome

• Good
• Locoreginal control
• Colostomy free survival
• Disease free survival
• Overall Survival



Toxicity

No studies can correlate toxicities to the Brachytherapy 
Difficult to relate sphincter function preservation with Brachytherapy  



EBRT Vs Brachy



Significant reduction in OTT in Brachytherapy Boost



OTT >>> improved OS





LR improved with BRT
When OTT increased beyond 80 days no improvement





• Limited data with HDR

• Curative Brachytherapy (single Modality) is 
not recommended 

• Boost can be considered 

• Risk of late necrosis and radiation proctitis



Foot Notes Anal canal Brachytherapy

• Lesion should be less than half of 
circumference of the anal canal

• 5mm thickness 
• 5cm in craniocaudal length for 

sphincer preservation
• Single or double plane of implant 
• Catheters are inserted through 

perianal area in central plane 
0.5cm away from anal or rectal 
mucosa.

• Peripheral planes are kept at 1-
1.5cm

• EBRT 45 Gy followed by 15-20 Gy
192I brachytherapy



• Brachytherapy is an option in early rectal 
cancer but need expertise and more data.






