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- Varied locations
- Distinct HP types



Surgery- primary definitive treatment

LRR- 5-20% LRR- 30-60%



-Equivalent Disease specific survival
-Annals of Surgery; Sept, 1982.



Barring T1A, low grade, negative margins (>1cm),

All require radiation therapy

EBRT
Brachy



Advantages

• As applicators in tumour bed-
high dose to target and rapid 
dose fall off- reduced dose to 
normal tissues

• This could translate to lower 
risk of lymphedema/subcut
fibrosis/ bone fracture

• Short duration of treatment

• Early treatment in post op 
period has shown to improve LC 
(avoiding tumour repopulation, 
efficacy in less hypovascular/ 
fibrosed tumour)

Disadvantages 

• Limited as compared to 
EBRT in its volume coverage

• Depends on skill of the 
radiation oncologist

Brachytherapy



Evidence



IJROBP, 1993

JCO, 1996

• Local control was significantly better with BT in high grade tumours
• No difference in local control of low grade tumours
• No difference in Distant metastases free period
• No difference in disease specific period



- Strahlentherapie Und Onkologie,  1998

- Retrospective
- Most common were spindle cell sarcomas f/b liposarcomas

- For brachytherapy alone- Local control was 75%, improved to
82% after salvage (med f/u -30 mos)

- For brachytherapy+EBRT, LC was 71% which after including 
salvaged patients- rose to 86%.

- Treatment related complications <1%



155 adults with STS treated with Sx, BT with/without EBRT 

Cumulative Radiotherapy dose > 60Gy had a significant 
positive impact on 

- Local Control
- Disease Free Survival
- Overall Survival 



Indications for Brachytherapy as monotherapy

• Medium sized tumours (<10cms)
• High grade
• Negative surgical margins
• Preferable primary lesion

• Re-irradiation
• Paediatric STS



Brachytherapy +EBRT

EBRT will add to benefit along with Brachytherapy in 

• BT cannot adequately cover 

- unfavourable geometry/ OAR restriction

- skin ulcer

• High risk of recurrences
- >10cms

- positive margins

- recurrent disease

- deep location

DOSE 
ESCALATION



HDR brachytherapy alone in post-op soft tissue sarcomas with close 
or positive margins. Jun Itami et al, (Japan) Brachytherapy, 2009

Also, evidence for EBRT boost in positive margins by Alekhteyar et al 
IJROBP 1996

The local recurrence free
survival was 43.8% if the
patient had positive margin or a
recurrent lesion vs 93.3% if it
was a primary lesion with
adequate margin

In Group 1 lesions, addition of
a wide field EBRT seems to be
necessary to improve the local
control rate





ABS, Naghavi et al, Brachytherapy,2017



When not to do Brachytherapy?

• Location very close to skin/ skin compromised

• Bone (periosteum removed) and exposed

• Irregular tumour bed with doubtful catheter 
stability/ possibility of kink

• Acral and phalangeal sites



Procedure and Planning



Pre- procedure work-up

General pat. assessment- -
tolerance of treatment (PS, 
comorbidities, prev RT)
- Limb function
- risk of wound 
complications (DM, baseline 
edema)

Evaluation of primary-
Imaging- disease extent, 
resectability, relation to 
bone/neurovascular bundle
- Commonly MRI. 
Biopsy- carefully planned, by 
same surgeon

Evaluation for Distant 
metastases-
- Chest CT for all. 
- Histopathology based 

abdominopelvic/CNS 
imaging

Nodal evaluation- in 
S-ynovial sarcoma
C-lear cell sarcoma
A-ngiosarcoma
R-habdomyosarcoma
E-pitheloid sarcoma



Most commonly, catheters inserted intra-
operatively during surgical resection

Surgeon places clips to demarcate tumour bed 
and any areas at high risk or to demarcate 
critical structure, eg. - NVB







Hollow flexible plastic catheters are placed with 
the aid of steel needles over the tumour bed

- Can be along or perpendicular to incision line



- Parallel placement

- 1-1.5cms separation

- Avoid penetrating 
blood vessels

- Pass through the 
tumour bed (Sutures 
to stabilize catheters 
to tumour bed)



Avoid direct contact to 
bones and nerves

May consider 
muscle/gelfoam/bone 
wax (maintaining 0.5cms 
distance)– Mison Chun et al, JJCO 2001

Commonly, single plane is 
sufficient



• Entry and exit points of the catheters should be kept 
2 cm away from incision line

• Buttons/balls to be placed in both ends of the 
catheters. 

• Adequate gap of 5 mm between end buttons and 
skin to encompass post-operative tissue edema. 





After a gap of 4-6 days, 

Planning CT scan is done – 2.5 - 3 mm thickness

Adjust position accordingly that applicator 
digitization is not difficult.

Measurement and cutting of applicators to remove 
the dummy, numbering. Followed by digitization





BT- CTV consists of the surgical bed with a margin,
- ≥ 2 cm craniocaudally 
- 1-2 cm laterally
- scar and drain sites not included
- Clips defining tumour bed help

No PTV expansion in BT

Contour appropriate OARs (bone, skin, NVB, where 
applicable) 







EBRT delineation will be more generous with 
greater longitudinal margin, including scar and 
drain sites

Longitudinal margin to tumour bed while 
placing applicators in BT can be accordingly 
modified.



• Dose- 3-4Gy/fractions
• Boost- 6 fractions, Brachy alone- 10-12 fractions

Recommendations: 36Gy/10Fr definitive and 18-
21Gy/ 6-7fr as boost





DHI = [V100 - V150]/V100; 0.8 means 80% of  volume 
receiving 100-150% of the prescribed dose and <20% of 
the volume receiving >150%

30%



Alternately,  visualizing isodoses of 150% and 
200% for overlap



OAR should receive < 100% of prescription dose, 
unless required i/v/o tumor involvement. 

To minimize skin toxicity, 

- the dose to the skin should be less than
2/3rd the prescribed dose 

- Source loading should be ≥0.5 cm from 
skin





Site care

• Avoid major movements to prevent kinks

• Do not wet

• Antiseptic ointment

• Removal procedure



Side effects

Acute

Wound related complications- dehiscence/ gaping/edema
(Skin- tautness during procedure and wound closure)

Wound complications can be reduced by treating 5 days post 
surgery and catheter insertion     Alektiar et al, IJROBP 2000

Local pain and erythema at site for few days, generally self-
resolving



Chronic

- Hypo pigmentation

- Telengiectasia

- Skin atrophy

- Subcutaneous fibrosis

- Stiffness at site, joint stiffness

- Neuropathy (cumulative LDR dose >90Gy; gel foam)*

- Bone fracture (<5% risk, related to periosteal stripping)

*Zelefsky et al IJROBP 1990



Complications depend on-----

• Total treatment dose
• BT dose, BT dose per fraction
• No of catheters, Tumour volume-150
• Addition of EBRT (fibrosis, chronic edema, joint)

Emory et al 2012; Laskar et al 2007

• Lower limb as compared to upper limb
• Joint proximity
• Acral/distal lesions
• Reirradiation
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