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Evolution of Radiotherapy Use in STS

• Limb-sparing surgery + Radiation offers similar outcomes to amputation

• 5 yr local control: 71% vs 78%

• Limb-sparing surgery + Radiation offers better outcomes than limb-
sparing surgery alone

• 10 yr local control: 100% vs 81%

• Worse QoL noted with RT

Rosenberg et al., Ann Surg., 1992

Yang et al., JCO, 1998 



Evolution of radiation in STS

Trial Prox-Dist

Extent

Radial 

Extent

Rx

NCIC SR2

O’Sullivan et al., Lancet, 

2002

5 cm Not well 

defined

50 Gy in 25 fx

RTOG 0630

Wang et al., JCO, 2015

2-3 cm 1-1.5 cm 50 Gy in 25 fx

Candian IMRT

O’Sullivan et al., Cancer, 

2013

4 cm 1.5 cm 50 Gy in 25 fx

• Local recurrence rates only 7-11%

• Late grade 2+ toxicity rates only 10-14%

• Persistent wound healing toxicity rates of 30-37% in the pre-operative setting

GTV

Preop CTV

Post Op PTV

Surgical Bed



Adjuvant vs Neoadjuvant RT

Adjuvant RT Neoadjuvant RT

Level of evidence I I

Dose 60-66 Gy (LC: 66% vs 85%) 50 Gy

CTV Operative area+4 cm MR T1 post Gd + 4*cm

( newer trials: 1.5-2 cm)

LC rate 93% 92%

Toxicity Long term ROM, fibrosis 48 vs 32%; 

edema15% v23% joint stiffness and18%v23%

Grade 2+ radiation dermatitis Pre vs post: 

36% vs 68%

Acute wound complication high 

(35 vs 17%, SS)

[Predictor: LE (HR 10.4); DM (HR 5.6), Size 

(HR 6.2); Flap (HR 60.4)]



3DCRT vs IMRT/VMAT

5-year LC 94% (regardless of margin status), 5-year DM-free 61%, 5-year OS 64%
Toxicity: Dermatitis Grade III- 10%. Fractures 6%. Joint stiffness Grade II- 19%. Edema Grade II- 13%

Femur V100 decreased by 57% (SS), femur D5 reduced 67% (SS). 

Ipsilateral soft tissues V100 decreased by 78% (SS), D5 decreased 13%

• Observed crude risk of fractures was 6.5% vs 25.6% 

expected risk from the nomogram

• Median time to fracture was 23 months (range, 6.9–88.6)

• > 60 years and periosteal stripping > 20 cm retained (SS) 
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Hypofractionation in STS



Neoadjuvant CTRT in STS

3-year rate for LRF 17.6% if amputation is considered a 

failure and 10.1% if not. 

3-year rates for disease-free, distant– disease-free, and OS are 

56.6%, 64.5%, and 75.1%

en bloc R0 resections was 71.7%

Wound complications that fulfill definitions

described by O’Sullivan et al 34% 



Summary
• Small, High-grade Sarcomas: For stage II (T1G2-3) tumors, surgery + radiation is generally recommended

• Select patients may receive surgery alone based on prospective data

• De novo T1 G2-3 STS resected with a minimum 1 cm margin**

• 5 year and 10 year local recurrence rates of 7.9% and 10.6%

• 10-year local recurrence rate for high grade STS is 16.7%

• Resectable, High-risk (T2-4 G2-3) Sarcomas:Treated with surgery with pre- or post-operative radiotherapy

• Toxicity profile differed considerably

• IMRT/IGRT considered standard of care

• Hypofractionated RT +/- Conc CT is being investigated and initial results are promising






