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History of Combination 
Radiochemotherapy ( Nigro et al )











• 5FU + MMC + RT vs 5FU+ Cisplatin + RT













Local Control



Radiation Therapy portals



CT Simulation

If treating with 3D CRT 

• Head-first supine position (can’t boost inguinals with 
electrons in prone position) 

• Immobilize legs in frog-leg position to minimize skin folds. 

• Marker at anal verge, marker on palpable or biopsy-proven 
adenopathy. 

• Consider bubble wrap in skin folds for large patient to 
minimize autobolus effect. 

If treating with IMRT 

• Can position supine as above or prone in select patients, 

• important to choose most reproducible setup 

• (IMRT allows the risk of geographic miss if patient moves.) 

• Place markers similarly. 





Prophylactic



• Toxicities of Radiochemotherapy





Treatment (RTOG 0529)

Radiation Therapy 
• ◦ Tumor receives 5400 cGy in 30 fx
• ◦ Uninvolved LNs receives 4500 cGy in 30 fx
• ◦ Involved LN <3cm receives 5040 cGy in 28 fx
• ◦ Involved LN >3cm receives 5400 cGy in 30 fx

Chemotherapy 
• ◦ 5-FU infusions days 1 - 4 and days 29 – 32 (1000mg/m2) 
• ◦ Mitomycin C on day 1 and 29 (10mg/m2) 



DVH and Dose Distribution
Femoral Heads 
Bladder 
PTV 5400 
PTV 5040 
PTV 4500 
Dose Color Wash: 
◦ 4500 cGy
◦ 5040 cGy
◦ 5400 cGy



Anal Canal Treatment – Toxicity
IMRT vs 3DCRT

• Analysis of Saarilathi et al compared IMRT vs 3DCRT
• IMRT Group – 13/22 pts Grade 2 GI Toxicity
• 3DCRT Group – 22/39 pts Grade 2 GI Toxicity and 12/39 

pts Grade 3 GI Toxicity

In 3DCRT Group
• Grade 3 & 4 radio dermatitis was the predominant 

acute toxicity
• Grade 3 & 4 late toxicity was anal stenosis in 3.8%, 

chronic ulceration in 2.5% and anal incontinence in 
8.8% 



Anal Canal Brachytherapy



Anal Canal Brachytherapy - Technique

• Guide needle technique – Papillon’s template, crescent 
moon shaped, open shape allows palpating finger in anus 
during needle insertion

• Blind end steel guide needles – 15 cm long, 1.7 to 1.9 mm 
diameter

• Other templates can also be used – needle entry points 
marked on perineal skin with anal dilator in place

• Goal – anal canal sphincter preservation, Reduce long term 
toxicity grade

• Limitations – Lesion involving more than the ½ 
circumference, larger tumors involving >5cm longitudinally



Anal canal brachytherapy - procedure

• Perineal shaving & Cleansing enemas, GA or Spinal, 
Lithotomy position, foleys catheter

• Meticulous exam under Anaesthesia, template sewn 
firmly against perineum, orientation around anus 
determined by perineal sector to be implanted

• Blind end needles passed thro the holes in template 
into anal wall – while a finger is in rectum to avoid 
rectal lumen penetration

• Needles inserted about 5mm beneath anorectal
mucosa

• Rectovaginal septum – tough to penetrate 



Anal Canal Brachytherapy

• A typical implant contains 5 needles spaced at 
1cm, 5 to 7 cm long for a T1-2 tumor

• 6 to 7 needles, 7 to 8 cm long for a small T3 
tumor

• All needles are positioned at same depth & 
needles should not retract on leg extension 

• Anal dilator or Obturator – must, to hold the 
involved mucosa against needles & healthy 
tissues away - limiting dose to them



Anal canal brachytherapy – Target 
volume

• Clinical Exam under anaesthesia -Tattoo 
tumor margins on the distal perineal skin and 
place metal clips at the proximal end of gross 
disease 

• Target volume – Palpable & Visible tumor 
before any treatment with a margin of at least 
5 mm



1. Compressive Elastic tape dressing – 10 cm broad 
horizontal part with central slit to hold template 
against perineum

2. Two long strips from Right and left iliac crest to 
opp buttock

3. Followed by 2nd horizontal strip with central slit 
and final vertical inverted Y SHAPED closing tape



Isodose distribution
Anal canal brachytherapy dose

• > 55 Gy better response rates

• Total dose to anorectal mucosa should 
not exceed 60 -65 Gy [ includes EBRT & 
Brachytherapy ]

• HDR – 4-6Gy / fraction X 2 
• LDR /PDR – 15 -20 Gy

• Number of fractions depend on EBRT 
dose

• Preferred time interval between EBRT & 
BT – 2 to 3 weeks [ Lyon 5-6 weeks ]



Anal Canal Brachytherapy – LDR 
Papillon et al

• 221 patients with epidermoid anal cancer

• 2 months after Radiochemotherapy [5FU & 
MMC – Interstitial BT boost 15 to 20 Gy in 15 
to 28 hours

• Anal preservation rate – 61%, 5 year survival 
rate – 65%, Anal sphincter function 
preservation >90%



Anal Canal Brachytherapy – Results 
Brachytherapy(LDR) Vs EBRT Boost

• CORS-03 Study – EBRT 45Gy & EBRT Boost mean dose 18.3 Gy [range 8 to 
25 Gy] vs LDR Boost 17.4Gy [range 10 to 25 Gy]

• Local Recurrence rate at 5 years – 33% for EBRT arm & 12% for BT arm

Nodal involvement – not a contraindication to BT Boost. Subgroup analysis of 
CORS-03 trial

• 99 pts with LN mets [67 perirectal, 32 iliac and or inguinal ]
• 45 Gy EBRT – EBRT Boost 18.8Gy [range 14 to 25 Gy] – BT Boost 17.2 Gy

[range 10 to 25 Gy]
• 5 year Cumulative Rate of Local Recurrence (CRLR)11% in BT arm & 32% in 

EBRT arm
• 5 year Overall Survival rate (OS) 75.5% in BT arm & 73.3% in EBRT arm



Anal Canal Brachytherapy Boost Results
HDR - Brachytherapy

• The Kiel Group – 50 pts treated with TRUS Guided HDR BT 
Boost

• EBRT Dose – 45Gy, BT Dose 2x4 Gy within 6 weeks of EBRT
• 5 year Overall Survival (OS) was 74% 

Disease Specific Survival (DSS) was 82%
Complete Response (CR) rate was 92%

Updated analysis from Kiel – 104 pts, mean follow up 10 
years.

• LC - Local control rate was 89% (93/104) 
• OS – Overall Survival rate was 93% (96/104)



Anal Canal Treatment – Toxicity
Acute & Late Toxicity – EBRT Boost vs BT Boost

• Chronic proctitis >2 Grade – 19% BT boost vs
32% EBRT boost

• Grades 1 & 2 Anal incontinence 18% BT boost 
vs 28% EBRT boost

• BT boost less toxic than EBRT boost



Conclusions
Definitive combined Radio chemotherapy is current standard for function 
preservation treatment of anal cancer

• IMRT Treatment techniques to be used instead of 3DCRT

If the tumor is eligible for BT

• Image guidance is recommended in BT target definition and for the 
Implantation procedure. TRUS Guided BT better

• With HDR BT expertise – Boost is safe, maximally individualized

• Increased Local Control in BT Boost compared to EBRT boost

Other Prognostic factors

• The Overall Treatment Time (OTT) and time gap between EBRT & BT boost 
are the best prognostic factors for Local Control rate

• OTT - >80 days vs <80 days

• EBRT & BT Boost gap >37.5 days vs <37.5 days. 2 to 3 weeks gap is good –
2 fractions of 4 to 6 Gy each may be preferred



Conclusions

Newer Strategies

• From Targeted therapies to Immunotherapy 
and  Photodynamic therapy are studied

• Vaccination as a preventive strategy might be 
the ideal means to reduce the anal canal 
cancer incidence
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Anal Canal Cancers – Recurrent and 
Residual disease

• Salvage APR is required in 30% cases due to 
Primary non – response or recurrence

• Tumors invading local structures may require 
multi visceral resection

• Flam et al suggested the use of salvage CRT ( 9Gy 
along with 5FU and Cisplatin) in cases with 
residual disease following definitive CRT before a 
radical surgery – 50% salvage rate in biopsy 
proven residual tumor 4 to 6 weeks after 
definitive CRT



Conventional Planning 
Volume ( Phase I Volume - all Tumors)

Superior border – 2 cm above inferior 
aspect of SI joint. Superior border to 
include a minimum margin of 3cm 

above upper extent of GTV-T Or GTV-N

Inferior border – 3 cm below anal 
margin or 3cm below most inferior 

extent of tumor

Lateral border – to include both 
inguinal nodal regions – lateral to 

femoral haed



Phase 2 - Volume for lymph node 
negative cases 

N0 – Anal Canal tumors  

All borders allow 3 cm 
around the GTV defined 

at initial planning



Phase 2 -Volume for lymphnode
negative cases 

N0 Anal canal tumors

Direct field with 3 cms margin 
Superior, Inferior and lateral 

to GTV



Phase 2 - Volume for lymph node 
positive disease (N+)

Treatment of GTV with 
3 cm margin and MLC 

or lead shielding to 
exclude normal tissue 

and reduce toxicity


