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Broad management of STS

LG STS

• Treatment: Surgery

• LR: <15%

• Indication of RT

• R1 resection

• Difficult location 

• Recurrent lesion

HG STS

• Treatment: LSS+RT

• LR:<15%

• Indication of RT

• >5 cm size

• Higher grade

• Deep seated tumour



Amputation vs Limb Salvage

Local recurrence:

•90% after simple excision

•39% after wide excision

•25% after soft-part excision

•7-18% after amputation



Evolution of Radiotherapy Use in STS

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

• 5-year DFS 71% vs 78% (NS); 5-year OS 83% vs 88% (NS)

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

• LSS+ Adjuvant CT vs LSS+ Adjuvant +Adjuvant RT

• 10 yr local control: 100% vs 81%

• Worse QoL noted with RT

Rosenberg et al., Ann Surg., 1992

Yang et al., JCO, 1998 



Adjuvant vs Neo-Adjuvant

GTV

Preop CTV

Post Op PTV

Surgical Bed



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



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)]



Risk for local recurrence lower in preoperative group: Odds ratio 0.61



2D vs 3DCRT vs IMRT 

❖ Mean radiation dose to the femur <37 Gy or Dmax <59 Gy

❖ V40 less than 64% of the bone reduces the risk of fracture

❖ Whole femur <50 Gy

Dickie CI et al, IJRPBP, 2009

Bishop et al, Pract Radiat Oncol. 2016

Casey DL et al, Ann Surg Oncol. 2021 

Planning Objective:
• Reduction of dose to OAR

• Prevent long term toxicity

• Improve dose delivery and outcome



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) 

High risk Low risk

CTV GTV+ 3 cm cc and 1.5 cm radial (include oedema seen on T2) GTV+ 2 cm cc and 1 cm radial (include oedema seen on T2) 



1956 2021



Hypo-fractionated RT 



Hypofractionation in STS



❖ Dose: 42·75 Gy in 15 fractions of 2·85 Gy/day for 3 weeks

❖ Primary endpoint: Major wound complication within 120 days of surgery

❖ Major wound complications:

• Requiring a secondary operation, under general or regional anaesthesia

• Readmission to the hospital

• Invasive procedures for wound care 

• Deep wound packing of at least 2 cm in length

• Prolonged dressing changes

• Repeat surgery for revision of a split thickness skin graft 

• Wet dressings for longer than 4 weeks

❖ Median postoperative follow-up 24 months 

❖ 37 (31%, 95% CI 24–40) developed a major wound complication at a median time of 37 days

❖ No patient had acute radiation toxicity



RT with Concurrent CT



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% 



SBRT in Sarcoma



SBRT for recurrent or metastatic lesion

Two-year cumulative incidences of LR for surgery and SBRT were 

14.8% and 1.7% ;(P = .003).

• Dose:  40 Gy in 5 daily fractions

• PTV: GTV was isometrically expanded by 2 mm

• PFS (median, 9.3 months vs 3.7 months; log-

rank P = .03) and OS (median not reached

vs 12.7 months; log-rank P = .02)

• All known sites of metastatic disease were 

consolidated with SBRT compared with 

partial consolidation 



Definitive RT in unresectable sarcoma

• Most local failures 66–100% occur within 3 years

• Long-term disease control can be achieved in a fraction of patients

• 5-year PFS and OS: 0–39% and 24.7–63%

• Dose higher or equal 64Gy seem to improve the prognosis

• 5 year LC  60% versus 20%



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

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