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Overview
Sarcomas constitute a heterogeneous group of rare 
solid tumors of mesenchymal cell origin with distinct 
clinical and pathologic features; they are usually di-
vided into 2 broad categories: 
• Sarcomas of soft tissues (including fat, muscle, 

nerve and nerve sheath, blood vessels, and other 
connective tissues); and 

• Sarcomas of bone. 
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Abstract
Soft tissue sarcomas (STS) are rare solid tumors of mesenchymal 
cell origin that display a heterogenous mix of clinical and patho-
logic characteristics. STS can develop from fat, muscle, nerves, 
blood vessels, and other connective tissues. The evaluation and 
treatment of patients with STS requires a multidisciplinary team 
with demonstrated expertise in the management of these tu-
mors. The complete NCCN Guidelines for STS provide recom-
mendations for the diagnosis, evaluation, and treatment of 
extremity/superficial trunk/head and neck STS, as well as intra-
abdominal/retroperitoneal STS, gastrointestinal stromal tumors, 
desmoid tumors, and rhabdomyosarcoma. This portion of the 
NCCN Guidelines discusses general principles for the diagnosis, 
staging, and treatment of STS of the extremities, superficial 
trunk, or head and neck; outlines treatment recommendations 
by disease stage; and reviews the evidence to support the guide-
lines recommendations. 
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NCCN Categories of Evidence and Consensus
Category 1: Based upon high-level evidence, there is uniform 
NCCN consensus that the intervention is appropriate.
Category 2A: Based upon lower-level evidence, there is uni-
form NCCN consensus that the intervention is appropriate.
Category 2B: Based upon lower-level evidence, there is 
NCCN consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there is ma-
jor NCCN disagreement that the intervention is appropriate.

All recommendations are category 2A unless otherwise noted.

Clinical trials: NCCN believes that the best management for 
any cancer patient is in a clinical trial. Participation in clinical 
trials is especially encouraged.

Please Note

The NCCN Clinical Practice Guidelines in Oncol-
ogy (NCCN Guidelines®) are a statement of consen-
sus of the authors regarding their views of currently ac-
cepted approaches to treatment. Any clinician seeking 
to apply or consult the NCCN Guidelines® is expected 
to use independent medical judgment in the context of 
individual clinical circumstances to determine any pa-
tient’s care or treatment. The National Comprehen-
sive Cancer Network® (NCCN®) makes no representa-
tion or warranties of any kind regarding their content, 
use, or application and disclaims any responsibility for 
their applications or use in any way. The full NCCN 
Guidelines for Soft Tissue Sarcoma are not printed 
in this issue of JNCCN but can be accessed online at  
NCCN.org. 

© National Comprehensive Cancer Network, Inc. 
2018, All rights reserved. The NCCN Guidelines and the 
illustrations herein may not be reproduced in any form 
without the express written permission of NCCN.

Disclosures for the NCCN Soft Tissue Sarcoma Panel   

At the beginning of each NCCN Guidelines panel meeting, panel 
members review all potential conflicts of interest. NCCN, in keep-
ing with its commitment to public transparency, publishes these 
disclosures for panel members, staff, and NCCN itself. 

Individual disclosures for the NCCN Soft Tissue Sarcoma Panel 
members can be found on page 563. (The most recent version of 
these guidelines and accompanying disclosures are available on 
the NCCN Web site at NCCN.org.)    

These guidelines are also available on the Internet. For the 
latest update, visit NCCN.org.
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Sarcomas collectively account for approximately 1% 
of all adult malignancies and 15% of pediatric malig-
nancies. In 2018, an estimated 13,040 people will be 
diagnosed with soft tissue sarcoma (STS) in the United 
States, with approximately 5,150 deaths.1 The true in-
cidence of STS is underestimated, especially because a 
large proportion of patients with gastrointestinal stro-
mal tumors (GISTs) may not have been included in 
tumor registry databases before 2001. A recent SEER 
database study calculated the annual incidence of GIST 
in the United States to be 0.78/100,000 in 2011.2 Prior 
radiation therapy (RT) to the affected area is a risk fac-
tor for the development of STS.3–5 More than 50 dif-
ferent histologic subtypes of STS have been identified. 
Common subtypes of STS include undifferentiated 
pleomorphic sarcoma (UPS), GIST, liposarcoma (LPS), 
and leiomyosarcoma (LMS).6 The anatomic site of the 

primary disease represents an important variable 
that influences treatment and outcome. Extremi-
ties (43%), the trunk (10%), viscera (19%), ret-
roperitoneum (15%), or head and neck (9%) are 
the most common primary sites.7 STS most com-
monly metastasizes to the lungs; tumors arising in 
the abdominal cavity more commonly metastasize 
to the liver and peritoneum. Rhabdomyosarcoma 
(RMS) is the most common STS of children and 
adolescents and is less common in adults. 

The NCCN Clinical Practice Guidelines in 
Oncology (NCCN Guidelines) for STS address 
the management of STS in adult patients from 
the perspective of the following disease subtypes: 
• STS of extremity, superficial/trunk, or head 

and neck
• Retroperitoneal or intra-abdominal STS
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Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged. 
All recommendations are category 2A unless otherwise indicated.

EXTREMITY/SUPERFICIAL TRUNK, HEAD/NECK

EXTSARC-1 EXTSARC-2

aImaging studies should include cross-sectional imaging (MRI with and without contrast +/- CT with contrast) to provide details about the size of tumor and 
contiguity to nearby visceral structures and neurovascular landmarks. Other imaging studies such as angiogram and plain radiograph may be warranted in 
selected circumstances. 

bSee Principles of Imaging (SARC-A).
cIn selected institutions with clinical and pathologic expertise, an FNA may be acceptable.
dSee Principles of Pathologic Assessment of Sarcoma Specimens (SARC-B*).
eSee Principles of Ancillary Techniques Useful in the Diagnosis of Sarcomas (SARC-C*).
fDifferent subtypes have different propensities to spread to various locations.
gDiagnoses that will impact the overall treatment plan.
hPatients with DFSP with fi brosarcomatous changes and/or malignant transformations can be treated according to this algorithm. For DFSP without 

fi brosarcomatous elements refer to treatment in the NCCN Guidelines for Dermatofi brosarcoma Protuberans†.

bSee Principles of Imaging (SARC-A).
iSee American Joint Committee on Cancer (AJCC) Staging, 8th Edition (ST-3*).
jSee Principles of Surgery (SARC-D*). 
kResection should be tailored to minimize surgical morbidity for patients 

with atypical lipomatous tumor/well-differentiated liposarcoma (ALT/
WDLS). En bloc resection with negative margins is generally suffi cient to 
obtain long-term local control.

lIn selected cases when margin status is uncertain, consultation with a 
radiation oncologist is recommended. Reresection, if feasible, may be 
necessary to render margins >1cm.

mTreatment options including revision surgery versus observation should 
be presented at an experienced multidisciplinary sarcoma tumor board to 
determine advantages and disadvantages of the decision.

nResults of a randomized study showed a non-signifi cant trend toward 
reduced late toxicities (fi brosis, edema, and joint stiffness) with 
preoperative compared to postoperative radiation and a signifi cant 
association between these toxicities and increasing treatment fi eld 
size. Because postoperative radiation fi elds are typically larger than 
preoperative fi elds, the panel has expressed a general preference for 
preoperative radiation, particularly when treatment volumes are large.” 
(Davis AM, O’Sullivan B, Turcotte R, et al. Late radiation morbidity 

following randomization to preoperative versus postoperative radiotherapy 
in extremity soft tissue sarcoma. Radiother Oncol 2005;75(1):48-53 
and Nielsen OS, Cummings B, O’Sullivan B, et al. Preoperative and 
postoperative irradiation of soft tissue sarcomas: effect of radiation fi eld 
size. Int J Radiat Oncol Biol Phys 1991;21(6):1595-1599. See Radiation 
Therapy Guidelines (SARC-E).

oRandomized clinical trial data support the use of radiation therapy as 
an adjunct to surgery in appropriately selected patients based on an 
improvement in disease-free survival (although not overall survival). 
(Yang JC, Chang AE, Baker AR, et al. Randomized prospective study of 
the benefi t of adjuvant radiation therapy in the treatment of soft tissue 
sarcomas of the extremity. J Clin Oncol 1998;16:197-203).

pIn situations where the area is easily followed by physical examination, 
imaging may not be required.

qFor patients with ALT/WDLS, observation is recommended for focally 
positive margins if re-resection, in the event of recurrence, would not 
be unduly morbid. RT is reserved for selected patients with recurrent or 
deeply infi ltrative primary lesions with a risk of local recurrence, depending 
on the tumor location and patient’s age.

rAfter 10 years, the likelihood of developing a recurrence is small and 
follow-up should be individualized.

WORKUP 

ESSENTIAL:
• Prior to the initiation of therapy, all patients should be 

evaluated and managed by a multidisciplinary team 
with expertise and experience in sarcoma

• H&P
• Adequate imaging of primary tumora,b is indicated 

for all lesions with a reasonable chance of being 
malignant

• Carefully planned core needle [preferred] or incisional 
biopsy after adequate imaging (see SARC-D*)c

�Place biopsy along future resection axis with 
minimal dissection and careful attention to 
hemostasis

�Biopsy should establish grade and histologic 
subtyped

�As appropriate, use ancillary diagnostic 
methodologiese 

• Chest imagingb

USEFUL UNDER CERTAIN CIRCUMSTANCES:f
• Additional imaging as indicated see Principles of 

Imaging (SARC-A)
• Patients with personal/family history suggestive of 

Li-Fraumeni syndrome should be considered for 
further genetics assessment See NCCN Guidelines 
for Genetic/Familial High-Risk Assessment: Breast 
and Ovarian†

• Patients with neurofi bromatosis See NCCN Guidelines 
for Central Nervous System Cancers (PSCT-3)†

Special 
considerations 
for unique 
histologiesg

Other soft tissue 
sarcomas of the 
extremity/
superfi cial trunk, 
head/neckh

Desmoid 
tumors 
(Aggressive 
fi bromatosis)

Ewing sarcoma 

Rhabdomyosarcoma 
(RMS)

See DESM-1*

See NCCN Guidelines 
for Bone Cancer†

See RMS-1*

Stage II, III resectable 
disease with adverse 
functional outcomes or 
Unresectable primary 
disease

Stage II, III resectable 
disease with 
acceptable functional 
outcomes

Stage I

Synchronous 
Stage IV

Recurrent disease

See Primary 
(EXTSARC-2)

See Primary 
(EXTSARC-3)

See Primary
(EXTSARC-4)

See Primary 
(EXTSARC-5)

See Primary
(EXTSARC-6)

PRIMARY 
TREATMENT

FOLLOW-UP

Stage IA
(T1, N0, M0, low 
grade)i

Stage IB
(T2-T4, N0, M0, 
low grade)i

Oncologically 
appropriate 
marginsk or 
intact fascial plane

Failure to obtain 
oncologically 
appropriate marginsk 
(and without an 
intact fascial plane)j,l

• Re-resection 
(See SARC-D)
or

• Observation (for 
Stage 1A tumors)m

or
• Consider RTn,o,q 

(category 2B for 
Stage 1A tumors; 
category 1 for 
Stage 1B tumors) 

• Evaluation for rehabilitation 
(OT, PT)
�Continue until maximal 

function is achieved
• H&P every 3–6 mo for 

2–3 y, then annually
• Consider chest imagingb

• Consider obtaining 
postoperative baseline 
and periodic imaging 
of primary siteb based 
on estimated risk of 
locoregional recurrencep,r

If recurrence,
See
Recurrent
Disease
(EXTSARC-6)

Surgical 
wide 
resectionj,k

*Available online, in the complete verison of these guidelines at NCCN.org.

*Available online, in the complete version of these guidelines, at NCCN.org.
†To view the most recent version of these guidelines, visit NCCN.org.
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EXTREMITY/SUPERFICIAL TRUNK, HEAD/NECK

EXTSARC-1 EXTSARC-2

aImaging studies should include cross-sectional imaging (MRI with and without contrast +/- CT with contrast) to provide details about the size of tumor and 
contiguity to nearby visceral structures and neurovascular landmarks. Other imaging studies such as angiogram and plain radiograph may be warranted in 
selected circumstances. 

bSee Principles of Imaging (SARC-A).
cIn selected institutions with clinical and pathologic expertise, an FNA may be acceptable.
dSee Principles of Pathologic Assessment of Sarcoma Specimens (SARC-B*).
eSee Principles of Ancillary Techniques Useful in the Diagnosis of Sarcomas (SARC-C*).
fDifferent subtypes have different propensities to spread to various locations.
gDiagnoses that will impact the overall treatment plan.
hPatients with DFSP with fi brosarcomatous changes and/or malignant transformations can be treated according to this algorithm. For DFSP without 

fi brosarcomatous elements refer to treatment in the NCCN Guidelines for Dermatofi brosarcoma Protuberans†.

bSee Principles of Imaging (SARC-A).
iSee American Joint Committee on Cancer (AJCC) Staging, 8th Edition (ST-3*).
jSee Principles of Surgery (SARC-D*). 
kResection should be tailored to minimize surgical morbidity for patients 

with atypical lipomatous tumor/well-differentiated liposarcoma (ALT/
WDLS). En bloc resection with negative margins is generally suffi cient to 
obtain long-term local control.

lIn selected cases when margin status is uncertain, consultation with a 
radiation oncologist is recommended. Reresection, if feasible, may be 
necessary to render margins >1cm.

mTreatment options including revision surgery versus observation should 
be presented at an experienced multidisciplinary sarcoma tumor board to 
determine advantages and disadvantages of the decision.

nResults of a randomized study showed a non-signifi cant trend toward 
reduced late toxicities (fi brosis, edema, and joint stiffness) with 
preoperative compared to postoperative radiation and a signifi cant 
association between these toxicities and increasing treatment fi eld 
size. Because postoperative radiation fi elds are typically larger than 
preoperative fi elds, the panel has expressed a general preference for 
preoperative radiation, particularly when treatment volumes are large.” 
(Davis AM, O’Sullivan B, Turcotte R, et al. Late radiation morbidity 

following randomization to preoperative versus postoperative radiotherapy 
in extremity soft tissue sarcoma. Radiother Oncol 2005;75(1):48-53 
and Nielsen OS, Cummings B, O’Sullivan B, et al. Preoperative and 
postoperative irradiation of soft tissue sarcomas: effect of radiation fi eld 
size. Int J Radiat Oncol Biol Phys 1991;21(6):1595-1599. See Radiation 
Therapy Guidelines (SARC-E).

oRandomized clinical trial data support the use of radiation therapy as 
an adjunct to surgery in appropriately selected patients based on an 
improvement in disease-free survival (although not overall survival). 
(Yang JC, Chang AE, Baker AR, et al. Randomized prospective study of 
the benefi t of adjuvant radiation therapy in the treatment of soft tissue 
sarcomas of the extremity. J Clin Oncol 1998;16:197-203).

pIn situations where the area is easily followed by physical examination, 
imaging may not be required.

qFor patients with ALT/WDLS, observation is recommended for focally 
positive margins if re-resection, in the event of recurrence, would not 
be unduly morbid. RT is reserved for selected patients with recurrent or 
deeply infi ltrative primary lesions with a risk of local recurrence, depending 
on the tumor location and patient’s age.

rAfter 10 years, the likelihood of developing a recurrence is small and 
follow-up should be individualized.

WORKUP 

ESSENTIAL:
• Prior to the initiation of therapy, all patients should be 

evaluated and managed by a multidisciplinary team 
with expertise and experience in sarcoma

• H&P
• Adequate imaging of primary tumora,b is indicated 

for all lesions with a reasonable chance of being 
malignant

• Carefully planned core needle [preferred] or incisional 
biopsy after adequate imaging (see SARC-D*)c

�Place biopsy along future resection axis with 
minimal dissection and careful attention to 
hemostasis

�Biopsy should establish grade and histologic 
subtyped

�As appropriate, use ancillary diagnostic 
methodologiese 

• Chest imagingb

USEFUL UNDER CERTAIN CIRCUMSTANCES:f
• Additional imaging as indicated see Principles of 

Imaging (SARC-A)
• Patients with personal/family history suggestive of 

Li-Fraumeni syndrome should be considered for 
further genetics assessment See NCCN Guidelines 
for Genetic/Familial High-Risk Assessment: Breast 
and Ovarian†

• Patients with neurofi bromatosis See NCCN Guidelines 
for Central Nervous System Cancers (PSCT-3)†

Special 
considerations 
for unique 
histologiesg

Other soft tissue 
sarcomas of the 
extremity/
superfi cial trunk, 
head/neckh

Desmoid 
tumors 
(Aggressive 
fi bromatosis)

Ewing sarcoma 

Rhabdomyosarcoma 
(RMS)

See DESM-1*

See NCCN Guidelines 
for Bone Cancer†

See RMS-1*

Stage II, III resectable 
disease with adverse 
functional outcomes or 
Unresectable primary 
disease

Stage II, III resectable 
disease with 
acceptable functional 
outcomes

Stage I

Synchronous 
Stage IV

Recurrent disease

See Primary 
(EXTSARC-2)

See Primary 
(EXTSARC-3)

See Primary
(EXTSARC-4)

See Primary 
(EXTSARC-5)

See Primary
(EXTSARC-6)

PRIMARY 
TREATMENT

FOLLOW-UP

Stage IA
(T1, N0, M0, low 
grade)i

Stage IB
(T2-T4, N0, M0, 
low grade)i

Oncologically 
appropriate 
marginsk or 
intact fascial plane

Failure to obtain 
oncologically 
appropriate marginsk 
(and without an 
intact fascial plane)j,l

• Re-resection 
(See SARC-D)
or

• Observation (for 
Stage 1A tumors)m

or
• Consider RTn,o,q 

(category 2B for 
Stage 1A tumors; 
category 1 for 
Stage 1B tumors) 

• Evaluation for rehabilitation 
(OT, PT)
�Continue until maximal 

function is achieved
• H&P every 3–6 mo for 

2–3 y, then annually
• Consider chest imagingb

• Consider obtaining 
postoperative baseline 
and periodic imaging 
of primary siteb based 
on estimated risk of 
locoregional recurrencep,r

If recurrence,
See
Recurrent
Disease
(EXTSARC-6)

Surgical 
wide 
resectionj,k

*Available online, in the complete verison of these guidelines at NCCN.org.

*Available online, in the complete version of these guidelines, at NCCN.org.
†To view the most recent version of these guidelines, visit NCCN.org.
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Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged. 
All recommendations are category 2A unless otherwise indicated.

EXTREMITY/SUPERFICIAL TRUNK, HEAD/NECK

EXTSARC-4

bSee Principles of Imaging (SARC-A).
iSee American Joint Committee on Cancer (AJCC) Staging, 8th Edition 

(ST-3*).
jSee Principles of Surgery (SARC-D*).
lIn selected cases when margin status is uncertain, consultation with a 

radiation oncologist is recommended. Re-resection, if feasible, may be 
necessary to render margins >1.0 cm. 

nResults of a randomized study showed a non-signifi cant trend toward 
reduced late toxicities (fi brosis, edema, and joint stiffness) with 
preoperative compared to postoperative radiation and a signifi cant 
association between these toxicities and increasing treatment fi eld 
size. Because postoperative radiation fi elds are typically larger than 
preoperative fi elds, the panel has expressed a general preference for 
preoperative radiation, particularly when treatment volumes are large 
(Davis AM, O’Sullivan B, Turcotte R, et al. Late radiation morbidity 
following randomization to preoperative versus postoperative radiotherapy 
in extremity soft tissue sarcoma. Radiother Oncol 2005;75(1):48-53 
and Nielsen OS, Cummings B, O’Sullivan B, et al. Preoperative and 
postoperative irradiation of soft tissue sarcomas: effect of radiation fi eld 
size. Int J Radiat Oncol Biol Phys 1991;21(6):1595-1599. See Radiation 
Therapy Guidelines (SARC-E).

pIn situations where the area is easily followed by physical examination, 
imaging may not be required.

rAfter 10 years, the likelihood of developing a recurrence is small and 
follow-up should be individualized.

sPatients with stage III tumors with lymph node involvement should undergo 
regional lymph node dissection at the time of primary tumor resection ± RT.

tSurgery alone may be an option for small tumors resected with wide 
margins.

uRe-imaging using MRI with and without contrast (preferred for extremity 
imaging) or CT with contrast to assess primary tumor and rule out 
metastatic disease. See Principles of Imaging (SARC-A).

vSee Systemic Therapy Agents and Regimens with Activity in Soft Tissue 
Sarcoma (SARC-F).

wRT may be used in select circumstances such as close or positive margins 
where re-excision is not feasible or for functional considerations.

xPET/CT may be useful in determining response to chemotherapy 
(Schuetze SM, Rubin BP, Vernon C, et al. Use of positron emission 
tomography in localized extremity soft tissue sarcoma treated with 
neoadjuvant chemotherapy. Cancer 2005;103:339-348).

yFor residual gross disease or microscopically positive margins.

EXTSARC-3

bSee Principles of Imaging (SARC-A).
jSee Principles of Surgery (SARC-D*).
nResults of a randomized study showed a non-signifi cant trend toward 

reduced late toxicities (fi brosis, edema, and joint stiffness) with 
preoperative compared to postoperative radiation and a signifi cant 
association between these toxicities and increasing treatment fi eld 
size. Because postoperative radiation fi elds are typically larger than 
preoperative fi elds, the panel has expressed a general preference for 
preoperative radiation, particularly when treatment volumes are large.” 
(Davis AM, O’Sullivan B, Turcotte R, et al. Late radiation morbidity 
following randomization to preoperative versus postoperative radiotherapy 
in extremity soft tissue sarcoma. Radiother Oncol 2005;75(1):48-53 
and Nielsen OS, Cummings B, O’Sullivan B, et al. Preoperative and 
postoperative irradiation of soft tissue sarcomas: effect of radiation fi eld 
size. Int J Radiat Oncol Biol Phys 1991;21(6):1595-1599. See Radiation 
Therapy Guidelines (SARC-E). 

pIn situations where the area is easily followed by physical examination, 
imaging may not be required. 

uRe-imaging using MRI with and without contrast (preferred for extremity 
imaging) or CT with contrast to asses primary tumor and rule out metastatic 
disease. See Principles of Imaging (SARC-A).

vSee Systemic Therapy Agents and Regimens with Activity in Soft Tissue 
Sarcoma (SARC-F). 

yFor residual gross disease or microscopically positive margins.
zPET/CT may be useful in determining response to chemotherapy. 

(Schuetze SM, Rubin BP, Vernon C, et al. Use of positron emission 
tomography in localized extremity soft tissue sarcoma treated with 
neoadjuvant chemotherapy. Cancer 2005;103:339-348).

aaShould only be done at institutions with experience in regional limb therapy.
bbDefi nitive RT entails delivering the maximal local dose compatible with 

known normal tissue tolerance, typically in the range of 70–80 Gy with 
sophisticated treatment planning techniques being a necessity in this setting.

PRIMARY TREATMENT FOLLOW-UP

Stage II, IIIs 
Resectable 
with 
acceptable 
functional 
outcomes

Stage II
(T1, N0, 
M0, G2-3)i 

Stage IIIA
(T2, N0, M0, 
G2-3)i

Stage IIIB
(T3-4, N0, 
M0, G2-3)i

Surgeryj,t to obtain oncologically appropriate margins
or
Surgeryj to obtain oncologically 
appropriate margins
or
Preoperative RTn

(category 1)

RTn,w (category 1)

Surgeryj,u to obtain oncologically 
appropriate margins

Surgeryj,l to obtain oncologically 
appropriate margins
or
Preoperative RTn 
(category 1)
or
Preoperative 
chemoradiationn,v 
(category 2B)
or
Preoperative 
chemotherapyx,v 
(category 2B)

Surgeryu

to obtain 
oncologically 
appropriate 
margins

Surgeryu

to obtain 
oncologically 
appropriate 
margins

RTn (category 1) 
or 
RTn + adjuvant 
chemotherapyv 
(category 2B)

Consider RT boostn,y

± adjuvant chemotherapyv

(category 2B)

RTn 
or 
RTn + adjuvant 
chemotherapyv (category 2B)

• Evaluation for 
rehabilitation (OT, PT)

• Continue until 
maximal function is 
achieved

• H&P every 3–6 mo 
for 2–3 y, then every 
6 mo for next 2 y, then 
annually

• Chest imagingb

• Obtain postoperative 
baseline and 
periodic imaging 
of primary siteb 
based on estimated 
risk of locoregional 
recurrencep,r 

If recurrence, 
See
Recurrent
Disease
(EXTSARC-6)

Stage II, III
Resectable 
with adverse 
functional 
outcomes
or
Unresectable
primary 
disease

PRIMARY TREATMENT

RTn 

or 

Chemoradiationn,v

or

Chemotherapyz,v 

or 

Regional limb 
therapyaa

Resectable
with 
acceptable 
functional  
outcomes

Resectable
with adverse 
functional 
outcomes or 
Unresectable 
primary 
disease

Surgeryj,u 
to obtain 
oncologically 
appropriate 
margins

Options:
• If not previously irradiated, 

Defi nitive RTbb

• Chemotherapyv

• Palliative surgery
• Observation, if 

asymptomatic
• Best supportive care
• Amputationj

If not previously 
irradiated: 
RTn 
or 
RTn + adjuvant 
chemotherapyv 
(category 2B)

FOLLOW-UP

If previously irradiated: 
Consider RT boostn,y

± adjuvant 
chemotherapyv 
(category 2B)

• Evaluation for 
rehabilitation 
(OT, PT)
�Continue until 

maximal function 
is achieved

• H&P 
every 3–6 mo for 
2–3 y, then every 
6 mo 
for next 2 y, 
then annually

• Chest imagingb

• Obtain baseline and 
periodic imaging of 
primary siteb,p 

If recurrence 
or progression, 
See Recurrent 
Disease
(EXTSARC-6)

*Available online, in the complete version of these guidelines, at NCCN.org. *Available online, in the complete version of these guidelines, at NCCN.org.
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EXTSARC-4

bSee Principles of Imaging (SARC-A).
iSee American Joint Committee on Cancer (AJCC) Staging, 8th Edition 

(ST-3*).
jSee Principles of Surgery (SARC-D*).
lIn selected cases when margin status is uncertain, consultation with a 

radiation oncologist is recommended. Re-resection, if feasible, may be 
necessary to render margins >1.0 cm. 

nResults of a randomized study showed a non-signifi cant trend toward 
reduced late toxicities (fi brosis, edema, and joint stiffness) with 
preoperative compared to postoperative radiation and a signifi cant 
association between these toxicities and increasing treatment fi eld 
size. Because postoperative radiation fi elds are typically larger than 
preoperative fi elds, the panel has expressed a general preference for 
preoperative radiation, particularly when treatment volumes are large 
(Davis AM, O’Sullivan B, Turcotte R, et al. Late radiation morbidity 
following randomization to preoperative versus postoperative radiotherapy 
in extremity soft tissue sarcoma. Radiother Oncol 2005;75(1):48-53 
and Nielsen OS, Cummings B, O’Sullivan B, et al. Preoperative and 
postoperative irradiation of soft tissue sarcomas: effect of radiation fi eld 
size. Int J Radiat Oncol Biol Phys 1991;21(6):1595-1599. See Radiation 
Therapy Guidelines (SARC-E).

pIn situations where the area is easily followed by physical examination, 
imaging may not be required.

rAfter 10 years, the likelihood of developing a recurrence is small and 
follow-up should be individualized.

sPatients with stage III tumors with lymph node involvement should undergo 
regional lymph node dissection at the time of primary tumor resection ± RT.

tSurgery alone may be an option for small tumors resected with wide 
margins.

uRe-imaging using MRI with and without contrast (preferred for extremity 
imaging) or CT with contrast to assess primary tumor and rule out 
metastatic disease. See Principles of Imaging (SARC-A).

vSee Systemic Therapy Agents and Regimens with Activity in Soft Tissue 
Sarcoma (SARC-F).

wRT may be used in select circumstances such as close or positive margins 
where re-excision is not feasible or for functional considerations.

xPET/CT may be useful in determining response to chemotherapy 
(Schuetze SM, Rubin BP, Vernon C, et al. Use of positron emission 
tomography in localized extremity soft tissue sarcoma treated with 
neoadjuvant chemotherapy. Cancer 2005;103:339-348).

yFor residual gross disease or microscopically positive margins.

EXTSARC-3

bSee Principles of Imaging (SARC-A).
jSee Principles of Surgery (SARC-D*).
nResults of a randomized study showed a non-signifi cant trend toward 

reduced late toxicities (fi brosis, edema, and joint stiffness) with 
preoperative compared to postoperative radiation and a signifi cant 
association between these toxicities and increasing treatment fi eld 
size. Because postoperative radiation fi elds are typically larger than 
preoperative fi elds, the panel has expressed a general preference for 
preoperative radiation, particularly when treatment volumes are large.” 
(Davis AM, O’Sullivan B, Turcotte R, et al. Late radiation morbidity 
following randomization to preoperative versus postoperative radiotherapy 
in extremity soft tissue sarcoma. Radiother Oncol 2005;75(1):48-53 
and Nielsen OS, Cummings B, O’Sullivan B, et al. Preoperative and 
postoperative irradiation of soft tissue sarcomas: effect of radiation fi eld 
size. Int J Radiat Oncol Biol Phys 1991;21(6):1595-1599. See Radiation 
Therapy Guidelines (SARC-E). 

pIn situations where the area is easily followed by physical examination, 
imaging may not be required. 

uRe-imaging using MRI with and without contrast (preferred for extremity 
imaging) or CT with contrast to asses primary tumor and rule out metastatic 
disease. See Principles of Imaging (SARC-A).

vSee Systemic Therapy Agents and Regimens with Activity in Soft Tissue 
Sarcoma (SARC-F). 

yFor residual gross disease or microscopically positive margins.
zPET/CT may be useful in determining response to chemotherapy. 

(Schuetze SM, Rubin BP, Vernon C, et al. Use of positron emission 
tomography in localized extremity soft tissue sarcoma treated with 
neoadjuvant chemotherapy. Cancer 2005;103:339-348).

aaShould only be done at institutions with experience in regional limb therapy.
bbDefi nitive RT entails delivering the maximal local dose compatible with 

known normal tissue tolerance, typically in the range of 70–80 Gy with 
sophisticated treatment planning techniques being a necessity in this setting.

PRIMARY TREATMENT FOLLOW-UP

Stage II, IIIs 
Resectable 
with 
acceptable 
functional 
outcomes

Stage II
(T1, N0, 
M0, G2-3)i 

Stage IIIA
(T2, N0, M0, 
G2-3)i

Stage IIIB
(T3-4, N0, 
M0, G2-3)i

Surgeryj,t to obtain oncologically appropriate margins
or
Surgeryj to obtain oncologically 
appropriate margins
or
Preoperative RTn

(category 1)

RTn,w (category 1)

Surgeryj,u to obtain oncologically 
appropriate margins

Surgeryj,l to obtain oncologically 
appropriate margins
or
Preoperative RTn 
(category 1)
or
Preoperative 
chemoradiationn,v 
(category 2B)
or
Preoperative 
chemotherapyx,v 
(category 2B)

Surgeryu

to obtain 
oncologically 
appropriate 
margins

Surgeryu

to obtain 
oncologically 
appropriate 
margins

RTn (category 1) 
or 
RTn + adjuvant 
chemotherapyv 
(category 2B)

Consider RT boostn,y

± adjuvant chemotherapyv

(category 2B)

RTn 
or 
RTn + adjuvant 
chemotherapyv (category 2B)

• Evaluation for 
rehabilitation (OT, PT)

• Continue until 
maximal function is 
achieved

• H&P every 3–6 mo 
for 2–3 y, then every 
6 mo for next 2 y, then 
annually

• Chest imagingb

• Obtain postoperative 
baseline and 
periodic imaging 
of primary siteb 
based on estimated 
risk of locoregional 
recurrencep,r 

If recurrence, 
See
Recurrent
Disease
(EXTSARC-6)

Stage II, III
Resectable 
with adverse 
functional 
outcomes
or
Unresectable
primary 
disease

PRIMARY TREATMENT

RTn 

or 

Chemoradiationn,v

or

Chemotherapyz,v 

or 

Regional limb 
therapyaa

Resectable
with 
acceptable 
functional  
outcomes

Resectable
with adverse 
functional 
outcomes or 
Unresectable 
primary 
disease

Surgeryj,u 
to obtain 
oncologically 
appropriate 
margins

Options:
• If not previously irradiated, 

Defi nitive RTbb

• Chemotherapyv

• Palliative surgery
• Observation, if 

asymptomatic
• Best supportive care
• Amputationj

If not previously 
irradiated: 
RTn 
or 
RTn + adjuvant 
chemotherapyv 
(category 2B)

FOLLOW-UP

If previously irradiated: 
Consider RT boostn,y

± adjuvant 
chemotherapyv 
(category 2B)

• Evaluation for 
rehabilitation 
(OT, PT)
�Continue until 

maximal function 
is achieved

• H&P 
every 3–6 mo for 
2–3 y, then every 
6 mo 
for next 2 y, 
then annually

• Chest imagingb

• Obtain baseline and 
periodic imaging of 
primary siteb,p 

If recurrence 
or progression, 
See Recurrent 
Disease
(EXTSARC-6)

*Available online, in the complete version of these guidelines, at NCCN.org. *Available online, in the complete version of these guidelines, at NCCN.org.
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vSee Systemic Therapy Agents and Regimens with Activity in Soft Tissue Sarcoma (SARC-F).
aaShould only be done at institutions with experience in regional limb therapy.
ddPalliative RT requires balancing expedient treatment with suffi cient dose expected to halt the growth of, or cause tumor regression. Numerous clinical 

issues regarding rapidity of growth, the status of systemic disease, and the use of chemotherapy must be considered. Recommended only for palliative 
therapy in patients with synchronous stage IV or recurrent disease with disseminated metastases.

eeIf local recurrence can be excised, a decision will need to be made on a case-by-case basis whether re-irradiation is possible. Some case series suggest 
benefi t with re-irradiation [Catton C, Davis A, Bell R, et al. Soft tissue sarcoma of the extremity. Limb sparing after failure of combined conservative 
therapy. Radiother Oncol 41:209, 1996] while others do not [Torres MA, Ballo MT, Butler CE, et al. Management of locally recurrent soft-tissue sarcoma 
after prior surgery and radiation therapy. Int J Radiat Oncol Biol Phys 67:1124, 2007], likely refl ecting differences in selection of patients for treatment with 
surgery and radiotherapy or surgery alone. Traditionally, the re-irradiation has been done with postoperative adjuvant brachytherapy but may now be able 
to be done as a combination of brachytherapy and IMRT to reduce the risks of morbidity with re-irradiation.

bSee Principles of Imaging (SARC-A).
iSee American Joint Committee on Cancer (AJCC) Staging, 8th Edition (ST-3), available online, in the complete version of these guidelines, at NCCN.org.
pIn situations where the area is easily followed by physical examination, imaging may not be required.
rAfter 10 years, the likelihood of developing a recurrence is small and follow-up should be individualized.
vSee Systemic Therapy Agents and Regimens with Activity in Soft Tissue Sarcoma (SARC-F).
ccIn retrospective studies, various SBRT dosing regimens have been reported to be effective for treatment of sarcoma metastases. Dose and fractionation 

should be determined by an experienced radiation oncologist based on normal tissue constraints. (Dhakal S, Corbin KS, Milano MT, et al. Stereotactic 
body radiotherapy for pulmonary metastases from soft-tissue sarcomas: excellent local lesion control and improved patient survival. Int J Radiat Oncol Biol 
Phys 2012;82(2):940-945. Navarria P, Ascolese AM, Cozzi L, et al. Stereotactic body radiation therapy for lung metastases from soft tissue sarcoma. Eur J 
Cancer 2015;51(5):668-674).

ddPalliative RT requires balancing expedient treatment with suffi cient dose expected to halt the growth of or cause tumor regression. Numerous clinical 
issues regarding rapidity of growth, the status of systemic disease, and the use of chemotherapy must be considered. Recommended only for palliative 
therapy in patients with synchronous stage IV or recurrent disease with disseminated metastases.

EXTSARC-5 EXTSARC-6

Stage IV
(any T, N1, M0, 
any G; 
or any T, any N, 
M1, any G)i

Single organ and 
limited tumor bulk   
that are amenable 
to local therapy

Disseminated 
metastases

PRIMARY TREATMENT FOLLOW-UP

• Evaluation for rehabilitation 
(OT, PT)
�Continue until maximal 

function is achieved
• H&P every 2–6 mo for 2–3 y, 

then every 6 mo for next 2 y, 
then annually

• Imaging of chest and other 
known sites of metastatic 
diseaseb

• Consider obtaining 
postoperative baseline and 
periodic imaging of primary 
siteb based on estimated risk 
of locoregional recurrencep,r

If recurrence, 
See
Recurrent
Disease
(EXTSARC-6)

Primary tumor management as per 
EXTSARC-3 and consider 
the following options:
• Metastasectomy ± preoperative 

or postoperative chemotherapyv ± 
RT (For RT dosing, see SARC-E 
2 of 2)

• Ablation procedures (eg, RFA or 
cryotherapy)

• Embolization procedures
• Stereotactic body radiation 

therapy (SBRT)cc

• Observation

Palliative options:
• Chemotherapyv

• RTdd/SBRTcc

• Surgery
• Observation, if asymptomatic
• Supportive care
• Ablation procedures (eg, RFA, cryotherapy)
• Embolization procedures

RECURRENT DISEASE TREATMENT

Local 
recurrence

Follow Workup, then appropriate Primary Treatmentee pathway 
(EXTSARC-1, EXTSARC-2, EXTSARC-3, EXTSARC-4)

Metastatic 
disease

Single organ and 
limited tumor bulk
that are amenable 
to local therapy

Options:
• Metastasectomy ± preoperative or postoperative chemotherapyv ± RT
• Ablation procedures (eg, RFA or cryotherapy)
• Embolization procedures
• SBRT

Disseminated 
metastases

Isolated regional 
disease or nodes

Palliative options:
• Chemotherapyv

• RTdd/SBRT
• Surgery
• Observation, if asymptomatic
• Supportive care
• Ablation procedures (eg, RFA or cryotherapy)
• Embolization procedures

Options:
• Regional node dissection for nodal involvement ± RT ± 

chemotherapyv 
• Metastasectomy ± preoperative or postoperative chemotherapyv ± RT
• SBRT
• Isolated limb perfusion/infusionaa + surgery
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vSee Systemic Therapy Agents and Regimens with Activity in Soft Tissue Sarcoma (SARC-F).
aaShould only be done at institutions with experience in regional limb therapy.
ddPalliative RT requires balancing expedient treatment with suffi cient dose expected to halt the growth of, or cause tumor regression. Numerous clinical 

issues regarding rapidity of growth, the status of systemic disease, and the use of chemotherapy must be considered. Recommended only for palliative 
therapy in patients with synchronous stage IV or recurrent disease with disseminated metastases.

eeIf local recurrence can be excised, a decision will need to be made on a case-by-case basis whether re-irradiation is possible. Some case series suggest 
benefi t with re-irradiation [Catton C, Davis A, Bell R, et al. Soft tissue sarcoma of the extremity. Limb sparing after failure of combined conservative 
therapy. Radiother Oncol 41:209, 1996] while others do not [Torres MA, Ballo MT, Butler CE, et al. Management of locally recurrent soft-tissue sarcoma 
after prior surgery and radiation therapy. Int J Radiat Oncol Biol Phys 67:1124, 2007], likely refl ecting differences in selection of patients for treatment with 
surgery and radiotherapy or surgery alone. Traditionally, the re-irradiation has been done with postoperative adjuvant brachytherapy but may now be able 
to be done as a combination of brachytherapy and IMRT to reduce the risks of morbidity with re-irradiation.

bSee Principles of Imaging (SARC-A).
iSee American Joint Committee on Cancer (AJCC) Staging, 8th Edition (ST-3), available online, in the complete version of these guidelines, at NCCN.org.
pIn situations where the area is easily followed by physical examination, imaging may not be required.
rAfter 10 years, the likelihood of developing a recurrence is small and follow-up should be individualized.
vSee Systemic Therapy Agents and Regimens with Activity in Soft Tissue Sarcoma (SARC-F).
ccIn retrospective studies, various SBRT dosing regimens have been reported to be effective for treatment of sarcoma metastases. Dose and fractionation 

should be determined by an experienced radiation oncologist based on normal tissue constraints. (Dhakal S, Corbin KS, Milano MT, et al. Stereotactic 
body radiotherapy for pulmonary metastases from soft-tissue sarcomas: excellent local lesion control and improved patient survival. Int J Radiat Oncol Biol 
Phys 2012;82(2):940-945. Navarria P, Ascolese AM, Cozzi L, et al. Stereotactic body radiation therapy for lung metastases from soft tissue sarcoma. Eur J 
Cancer 2015;51(5):668-674).

ddPalliative RT requires balancing expedient treatment with suffi cient dose expected to halt the growth of or cause tumor regression. Numerous clinical 
issues regarding rapidity of growth, the status of systemic disease, and the use of chemotherapy must be considered. Recommended only for palliative 
therapy in patients with synchronous stage IV or recurrent disease with disseminated metastases.

EXTSARC-5 EXTSARC-6

Stage IV
(any T, N1, M0, 
any G; 
or any T, any N, 
M1, any G)i

Single organ and 
limited tumor bulk   
that are amenable 
to local therapy

Disseminated 
metastases

PRIMARY TREATMENT FOLLOW-UP

• Evaluation for rehabilitation 
(OT, PT)
�Continue until maximal 

function is achieved
• H&P every 2–6 mo for 2–3 y, 

then every 6 mo for next 2 y, 
then annually

• Imaging of chest and other 
known sites of metastatic 
diseaseb

• Consider obtaining 
postoperative baseline and 
periodic imaging of primary 
siteb based on estimated risk 
of locoregional recurrencep,r

If recurrence, 
See
Recurrent
Disease
(EXTSARC-6)

Primary tumor management as per 
EXTSARC-3 and consider 
the following options:
• Metastasectomy ± preoperative 

or postoperative chemotherapyv ± 
RT (For RT dosing, see SARC-E 
2 of 2)

• Ablation procedures (eg, RFA or 
cryotherapy)

• Embolization procedures
• Stereotactic body radiation 

therapy (SBRT)cc

• Observation

Palliative options:
• Chemotherapyv

• RTdd/SBRTcc

• Surgery
• Observation, if asymptomatic
• Supportive care
• Ablation procedures (eg, RFA, cryotherapy)
• Embolization procedures

RECURRENT DISEASE TREATMENT

Local 
recurrence

Follow Workup, then appropriate Primary Treatmentee pathway 
(EXTSARC-1, EXTSARC-2, EXTSARC-3, EXTSARC-4)

Metastatic 
disease

Single organ and 
limited tumor bulk
that are amenable 
to local therapy

Options:
• Metastasectomy ± preoperative or postoperative chemotherapyv ± RT
• Ablation procedures (eg, RFA or cryotherapy)
• Embolization procedures
• SBRT

Disseminated 
metastases

Isolated regional 
disease or nodes

Palliative options:
• Chemotherapyv

• RTdd/SBRT
• Surgery
• Observation, if asymptomatic
• Supportive care
• Ablation procedures (eg, RFA or cryotherapy)
• Embolization procedures

Options:
• Regional node dissection for nodal involvement ± RT ± 

chemotherapyv 
• Metastasectomy ± preoperative or postoperative chemotherapyv ± RT
• SBRT
• Isolated limb perfusion/infusionaa + surgery
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EXTREMITY/SUPERFICIAL TRUNK, HEAD/NECK

1Choi H, Varma DGK, Fornage BD, et al. Soft-tissue sarcoma: MR imaging vs sonography for detection of local recurrence after surgery. AJR Am J 
Roentgenol 1991;157:353-358. 

2Schuetze SM, Rubin BP, Vernon C, et al. Use of positron emission tomography in localized extremity soft tissue sarcoma treated with neoadjuvant 
chemotherapy. Cancer 2005;103:339-348.

SARC-A
1 AND 2 OF 3

PRINCIPLES OF IMAGING

GENERAL
• CT and MRI performed with contrast is recommended throughout the guideline unless contraindicated or otherwise noted.
• As appropriate, abdominal/pelvic MRI with contrast can be substituted for abdominal/pelvic CT if contraindicated (ie, due to dye allergy). 
• If obtaining abdominal/pelvic CT, chest CT may be performed without contrast unless simultaneously attained with contrast-enhanced 

abdominal/pelvic CT.
• Chest imaging without contrast preferred unless contrast is needed for mediastinal imaging.

EXTREMITY/SUPERIFICIAL TRUNK, HEAD/NECK
Workup
• Primary tumor imaging using MRI with and without contrast ± CT with contrast is recommended. Other imaging studies such as angiogram 

and plain radiograph may be warranted in certain circumstances.
• Chest imaging 
�X-ray or CT without contrast (preferred) 

• Additional imaging studies as indicated:
�PET/CT scan may be useful in staging, prognostication, and grading.
�Consider abdominal/pelvic CT for myxoid/round cell liposarcoma, epithelioid sarcoma, angiosarcoma, and leiomyosarcoma.
�Consider MRI of total spine for myxoid/round cell liposarcoma.
�Consider CNS imaging with MRI (or CT if MRI is contraindicated) for alveolar soft part sarcoma and angiosarcoma.

Follow-up
Stage I
• Consider chest imaging every 6–12 months. X-ray or CT is preferred. Contrast may be used if also imaging abdomen/pelvis.
• Consider postoperative baseline and periodic imaging of primary site based on estimated risk of locoregional recurrence.
�MRI with and without contrast and/or CT with contrast is recommended. Consider ultrasound for small lesions that are superfi cial. 

Ultrasound should be done by an ultrasonographer experienced in musculoskeletal disease.1
Stage II/III 
• PET/CT may be useful in determining response to neoadjuvant chemotherapy for lesions that are larger than 3 cm, fi rm, and deep (not 

superfi cial).2
• Re-imaging is recommended after surgery using MRI with and without contrast (preferred for extremity imaging) or CT with contrast to 

assess 
primary tumor and rule out metastatic disease.

• Chest imaging using x-ray or CT is recommended every 3–6 months for 2–3 years, then every 6 months for next 2 years, then annually 
• Resectable disease: postoperative baseline and periodic imaging of primary site based on estimated risk of locoregional recurrence
�MRI with and without contrast and/or CT with contrast is recommended. Consider ultrasound for small lesions that are superfi cial. 

Ultrasound should be done by an ultrasonographer experienced in musculoskeletal disease.1
• Unresectable disease or resectable disease with adverse functional outcomes: Obtain postoperative baseline and periodic imaging of 

primary site based on estimated risk of locoregional recurrence.
�MRI with and without contrast and/or CT with contrast is recommended. Consider ultrasound for small lesions that are superfi cial. 

Ultrasound should be done by an ultrasonographer experienced in musculoskeletal disease.1
Synchronous Stage IV
• Imaging of chest and other known sites of metastatic disease (x-ray or CT) is recommended every 2–6 months for 2–3 years, then every 

6 months for next 2 years, then annually.
• Consider postoperative baseline and periodic imaging of the primary site based on estimated risk of locoregional recurrence.
�MRI with and without contrast and/or CT with contrast is recommended. Consider ultrasound for small lesions that are superfi cial. 

Ultrasound should be done by an ultrasonographer experienced in musculoskeletal disease.1
Recurrent Disease
• Follow imaging recommendations for Workup, then use Follow-Up recommendations per appropriate primary treatment pathway.

1If an R1 or R2 resection is anticipated, clips to high-risk areas for 
recurrence is encouraged. When external beam RT is used, sophisticated 
treatment planning with IMRT, and/or protons can be used to improve the 
therapeutic ratio:

 •  Alektiar KM, et al. Impact of intensity-modulated radiation therapy on 
local control in primary soft-tissue sarcoma of the extremity. J Clin Oncol 
2008;26:3440-3444; 

 •  Kraybill WG, Harris J, Spiro IJ, et al. Phase II study of neoadjuvant 
chemotherapy and radiation therapy in the management of high-risk, high-
grade, soft tissue sarcomas of the extremities and body wall: Radiation 
Therapy Oncology Group Trial 9514. J Clin Oncol 2006;24:619-625.

2Haas RL, DeLaney TF, O’Sullivan B, et al: Radiotherapy for management 
of extremity soft tissue sarcomas: why, when, and where? Int J Radiat 
Oncol Biol Phys 2012; 84:572-580. 

3These guidelines are intended to treat the adult population. For adolescent 
and young adult patients, refer to the NCCN Guidelines for Adolescent 
and Young Adult (AYA) Oncology.†

4External-beam RT in 1.8 to 2.0 Gy per fraction.
5See Resection Margins on Principles of Surgery (SARC-D*).
6Total doses should always be determined by normal tissue tolerance. 

There are data to suggest that some patients with positive margins 
following preoperative RT such as those with low-grade, well-differentiated 
liposarcoma and a focally, “planned” positive margin on an anatomically 
fi xed critical structure may do well without a boost. (Gerrand et al. J Bone 
Joint Surg 2001;83-B:1149-1155.)

7There are also data to suggest that delivery of a boost for positive margins 
does not improve local control. Since delivery of a post-op boost does 
not clearly add benefi t, the decision should be individualized and the 
potential toxicities should be carefully considered. (Al Yami, et al. 
Int J Radiat Oncol Biol Phys 2010;77:1191-1107; Pan, et al. J Surg Oncol 
2014;110:817-822.)

8RT does not substitute for defi nitive surgery with negative margins; re-
resection may be necessary.

SARC-E
1 OF 3

RADIATION THERAPY GUIDELINES FOR SOFT TISSUE SARCOMA OF EXTREMITY/TRUNK/HEAD-NECK1,2,3 

Consider observation in addition to boost for positive margins:6,7

• External-beam RT: 
�16–18 Gy for microscopic residual disease;5,8

�20–26 Gy for gross residual disease.5
• Brachytherapy (low-dose rate): 
�16–18 Gy for microscopic residual disease; 
�20–26 Gy for gross disease.

• Brachytherapy (high-dose rate): 
�14–16 Gy at approximately 3–4 Gy BID for microscopic 

residual disease; 
�18–24 Gy for gross residual disease. 

• IORT: 
�10–12.5 Gy for microscopic residual disease; 
�15 Gy for gross residual disease. 

Surgery5 with clips
50 Gy 
external-
beam RT4

Preoperative RT

Postoperative RT 
following surgery5 
with clips

SARC-E (2 of 3)

*Available online, in the complete version of these guidelines, at NCCN.org.
†To view the most recent version of these guidelines, visit NCCN.org.
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1Choi H, Varma DGK, Fornage BD, et al. Soft-tissue sarcoma: MR imaging vs sonography for detection of local recurrence after surgery. AJR Am J 
Roentgenol 1991;157:353-358. 

2Schuetze SM, Rubin BP, Vernon C, et al. Use of positron emission tomography in localized extremity soft tissue sarcoma treated with neoadjuvant 
chemotherapy. Cancer 2005;103:339-348.

SARC-A
1 AND 2 OF 3

PRINCIPLES OF IMAGING

GENERAL
• CT and MRI performed with contrast is recommended throughout the guideline unless contraindicated or otherwise noted.
• As appropriate, abdominal/pelvic MRI with contrast can be substituted for abdominal/pelvic CT if contraindicated (ie, due to dye allergy). 
• If obtaining abdominal/pelvic CT, chest CT may be performed without contrast unless simultaneously attained with contrast-enhanced 

abdominal/pelvic CT.
• Chest imaging without contrast preferred unless contrast is needed for mediastinal imaging.

EXTREMITY/SUPERIFICIAL TRUNK, HEAD/NECK
Workup
• Primary tumor imaging using MRI with and without contrast ± CT with contrast is recommended. Other imaging studies such as angiogram 

and plain radiograph may be warranted in certain circumstances.
• Chest imaging 
�X-ray or CT without contrast (preferred) 

• Additional imaging studies as indicated:
�PET/CT scan may be useful in staging, prognostication, and grading.
�Consider abdominal/pelvic CT for myxoid/round cell liposarcoma, epithelioid sarcoma, angiosarcoma, and leiomyosarcoma.
�Consider MRI of total spine for myxoid/round cell liposarcoma.
�Consider CNS imaging with MRI (or CT if MRI is contraindicated) for alveolar soft part sarcoma and angiosarcoma.

Follow-up
Stage I
• Consider chest imaging every 6–12 months. X-ray or CT is preferred. Contrast may be used if also imaging abdomen/pelvis.
• Consider postoperative baseline and periodic imaging of primary site based on estimated risk of locoregional recurrence.
�MRI with and without contrast and/or CT with contrast is recommended. Consider ultrasound for small lesions that are superfi cial. 

Ultrasound should be done by an ultrasonographer experienced in musculoskeletal disease.1
Stage II/III 
• PET/CT may be useful in determining response to neoadjuvant chemotherapy for lesions that are larger than 3 cm, fi rm, and deep (not 

superfi cial).2
• Re-imaging is recommended after surgery using MRI with and without contrast (preferred for extremity imaging) or CT with contrast to 

assess 
primary tumor and rule out metastatic disease.

• Chest imaging using x-ray or CT is recommended every 3–6 months for 2–3 years, then every 6 months for next 2 years, then annually 
• Resectable disease: postoperative baseline and periodic imaging of primary site based on estimated risk of locoregional recurrence
�MRI with and without contrast and/or CT with contrast is recommended. Consider ultrasound for small lesions that are superfi cial. 

Ultrasound should be done by an ultrasonographer experienced in musculoskeletal disease.1
• Unresectable disease or resectable disease with adverse functional outcomes: Obtain postoperative baseline and periodic imaging of 

primary site based on estimated risk of locoregional recurrence.
�MRI with and without contrast and/or CT with contrast is recommended. Consider ultrasound for small lesions that are superfi cial. 

Ultrasound should be done by an ultrasonographer experienced in musculoskeletal disease.1
Synchronous Stage IV
• Imaging of chest and other known sites of metastatic disease (x-ray or CT) is recommended every 2–6 months for 2–3 years, then every 

6 months for next 2 years, then annually.
• Consider postoperative baseline and periodic imaging of the primary site based on estimated risk of locoregional recurrence.
�MRI with and without contrast and/or CT with contrast is recommended. Consider ultrasound for small lesions that are superfi cial. 

Ultrasound should be done by an ultrasonographer experienced in musculoskeletal disease.1
Recurrent Disease
• Follow imaging recommendations for Workup, then use Follow-Up recommendations per appropriate primary treatment pathway.

1If an R1 or R2 resection is anticipated, clips to high-risk areas for 
recurrence is encouraged. When external beam RT is used, sophisticated 
treatment planning with IMRT, and/or protons can be used to improve the 
therapeutic ratio:

 •  Alektiar KM, et al. Impact of intensity-modulated radiation therapy on 
local control in primary soft-tissue sarcoma of the extremity. J Clin Oncol 
2008;26:3440-3444; 

 •  Kraybill WG, Harris J, Spiro IJ, et al. Phase II study of neoadjuvant 
chemotherapy and radiation therapy in the management of high-risk, high-
grade, soft tissue sarcomas of the extremities and body wall: Radiation 
Therapy Oncology Group Trial 9514. J Clin Oncol 2006;24:619-625.

2Haas RL, DeLaney TF, O’Sullivan B, et al: Radiotherapy for management 
of extremity soft tissue sarcomas: why, when, and where? Int J Radiat 
Oncol Biol Phys 2012; 84:572-580. 

3These guidelines are intended to treat the adult population. For adolescent 
and young adult patients, refer to the NCCN Guidelines for Adolescent 
and Young Adult (AYA) Oncology.†

4External-beam RT in 1.8 to 2.0 Gy per fraction.
5See Resection Margins on Principles of Surgery (SARC-D*).
6Total doses should always be determined by normal tissue tolerance. 

There are data to suggest that some patients with positive margins 
following preoperative RT such as those with low-grade, well-differentiated 
liposarcoma and a focally, “planned” positive margin on an anatomically 
fi xed critical structure may do well without a boost. (Gerrand et al. J Bone 
Joint Surg 2001;83-B:1149-1155.)

7There are also data to suggest that delivery of a boost for positive margins 
does not improve local control. Since delivery of a post-op boost does 
not clearly add benefi t, the decision should be individualized and the 
potential toxicities should be carefully considered. (Al Yami, et al. 
Int J Radiat Oncol Biol Phys 2010;77:1191-1107; Pan, et al. J Surg Oncol 
2014;110:817-822.)

8RT does not substitute for defi nitive surgery with negative margins; re-
resection may be necessary.
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Consider observation in addition to boost for positive margins:6,7

• External-beam RT: 
�16–18 Gy for microscopic residual disease;5,8

�20–26 Gy for gross residual disease.5
• Brachytherapy (low-dose rate): 
�16–18 Gy for microscopic residual disease; 
�20–26 Gy for gross disease.

• Brachytherapy (high-dose rate): 
�14–16 Gy at approximately 3–4 Gy BID for microscopic 

residual disease; 
�18–24 Gy for gross residual disease. 

• IORT: 
�10–12.5 Gy for microscopic residual disease; 
�15 Gy for gross residual disease. 

Surgery5 with clips
50 Gy 
external-
beam RT4

Preoperative RT

Postoperative RT 
following surgery5 
with clips

SARC-E (2 of 3)

*Available online, in the complete version of these guidelines, at NCCN.org.
†To view the most recent version of these guidelines, visit NCCN.org.
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Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged. 
All recommendations are category 2A unless otherwise indicated.

EXTREMITY/SUPERFICIAL TRUNK, HEAD/NECK

1If an R1 or R2 resection is anticipated, clips to high-risk areas for recurrence is encouraged. When external beam RT is used, sophisticated treatment 
planning with IMRT, and/or protons can be used to improve the therapeutic ratio:

 •  Alektiar KM, et al. Impact of intensity-modulated radiation therapy on local control in primary soft-tissue sarcoma of the extremity. J Clin Oncol 
2008;26:3440-3444; 

 •  Kraybill WG, Harris J, Spiro IJ, et al. Phase II study of neoadjuvant chemotherapy and radiation therapy in the management of high-risk, high-grade, soft 
tissue sarcomas of the extremities and body wall: Radiation Therapy Oncology Group Trial 9514. J Clin Oncol 2006;24:619-625.

2Haas RL, DeLaney TF, O’Sullivan B, et al: Radiotherapy for management of extremity soft tissue sarcomas: why, when, and where? Int J Radiat Oncol Biol 
Phys, 2012; 84:572-580.

3These guidelines are intended to treat the adult population. For adolescent and young adult patients, refer to the NCCN Guidelines for Adolescent and 
Young Adult (AYA) Oncology†.

4External-beam RT in 1.8 to 2.0 Gy per fraction.
5See Resection Margins on Principles of Surgery (SARC-D*).
6Total doses should always be determined by normal tissue tolerance. 
8RT does not substitute for defi nitive surgery with negative margins; re-resection may be necessary.
9Data are still limited on the use of HDR brachytherapy for sarcomas. Until more data are available, HDR fraction sizes are recommended to be limited to 

3–4 Gy (Nag et al, Int J Radiat Oncol Biol Phys 2001;49:1033-1043, 2001).
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Postoperative RT 
following surgery5 
with clips

IORT
(10–16 Gy)

Brachy- 
therapy 

Negative margins:
10–16 Gy

Positive margins:5
• Brachytherapy
�Low-dose (16–20 Gy) 

or high-dose-rate equivalent (14–16 Gy) 

Negative margins: 
45 Gy low-dose-rate brachytherapy or high-dose equivalent 
(ie, 36 Gy in 10 fractions of 3.6 Gy BID over 5 days)9

Microscopically positive margins: 16–18 Gy5,8 

Clinical target volume (CTV):
• Total dose - 50 Gy external-beam RT6

External-
beam RT4,6 
(50 Gy)

Boost dose6

(unless prior 
IORT)

Gross residual disease: 20–26 Gy5

aPrior to the initiation of therapy, all patients should be evaluated and 
managed by a multidisciplinary team with expertise and experience in 
sarcoma. 

bFor uterine sarcomas, see the NCCN Guidelines for Uterine Neoplasms†.
cAlveolar soft part sarcoma (ASPS), well-differentiated liposarcoma/atypical 

lipomatous tumor, and clear cell sarcomas are generally not sensitive to 
cytotoxic chemotherapy.

dAnthracycline-based regimens are preferred in the neoadjuvant and 
adjuvant setting.

eRegimens appropriate for pleomorphic rhabdomyosarcoma.
fRecommended only for palliative therapy.

gFor use in STS histologies for which an anthracycline-containing regimen 
is appropriate.

hCategory 1 recommendation for liposarcoma.
iCategory 1 recommendation for liposarcoma and leiomyosarcoma (L-Types).
jPazopanib should not be used for lipogenic sarcomas. 
kImatinib, sunitinib, and regorafenib are the three FDA agents approved for 

the treatment of GIST.
lTKIs to be considered for use in combination with everolimus include 

imatinib, sunitinib, or regorafenib.
mHigh-dose methotrexate may be useful for select patients with CNS or 

leptomeningeal involvement when RT is not feasible.
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Non-Pleomorphic Rhabdomyosarcoma
Combination regimens
• Vincristine, dactinomycin, cyclophosphamide51 
• Vincristine, doxorubicin, cyclophosphamide52 
• Vincristine, doxorubicin, and cyclophosphamide 

alternating with ifosfamide and etoposide53 
• Vincristine, doxorubicin, ifosfamide54

• Cyclophosphamide and topotecan55,56

• Ifosfamide and doxorubicin57

• Ifosfamide and etoposide58

• Irinotecan and vincristine59,60  
• Vincristine and dactinomycin61 
• Carboplatin and etoposide62

• Vinorelbinef and low-dose cyclophosphamide63

• Vincristine, irinotecan, temozolomide64

Single agents
• Doxorubicin65

• Irinotecan56,66

• Topotecan67

• Vinorelbinef,68

• High-dose methotrexatem,69

• Trabectedinf,23,24,25

•  For Soft Tissue Ewing Sarcoma, 
see NCCN Guidelines for Bone Cancer†

SYSTEMIC THERAPY AGENTS AND REGIMENS WITH ACTIVITY IN SOFT TISSUE SARCOMA SUBTYPES (NON-SPECIFIC)a,b,c

Soft Tissue Sarcoma Subtypes with Non-Specifi c Histologiesd,e

Combination regimens
• AD (doxorubicin, 

dacarbazine)1-4

• AIM (doxorubicin, ifosfamide, 
mesna)3-6

• MAID (mesna, doxorubicin, 
ifosfamide, dacarbazine)3,4,7,8

• Ifosfamide, epirubicin, mesna9

• Gemcitabine and docetaxel10,11

• Gemcitabine and vinorelbinef,12

• Gemcitabine and dacarbazine13

• Doxorubicin and olaratumabg,14

Single agents
• Doxorubicin3,4,15

• Ifosfamide9,16

• Epirubicin17

• Gemcitabine
• Dacarbazine
• Liposomal doxorubicin18

• Temozolomidef,19

• Vinorelbinef,20

• Eribulinf,h,21

• Trabectedinf,i,22,23,24

• Pazopanibf,j,25

GISTk

• Imatinib26,27

• Sunitinib28

• Regorafenib29

Disease progression after
imatinib, sunitinib, and
regorafenib
• Sorafenib30-32

• Nilotinib33,34

• Dasatinib35 (for patients 
with D842V mutation)

• Pazopanib36

• Everolimus + TKIl

Desmoid Tumors (Aggressive fi bromatosis)

• Sulindac37or other non-steroidal anti-
infl ammatory drugs (NSAIDs), including 
celecoxib

• Tamoxifen ± sulindac38,39

• Toremifene40

• Methotrexate and vinblastine41

• Low-dose interferon42

• Doxorubicin-based regimens43-45

• Imatinib46,47

• Sorafenib48

• Methotrexate and vinorelbine49

• Liposomal doxorubicin50

*Available online, in the complete version of these guidelines, at NCCN.org.
†To view the most recent version of these guidelines, visit NCCN.org.

†To view the most recent version of these guidelines, visit NCCN.org.
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EXTREMITY/SUPERFICIAL TRUNK, HEAD/NECK

1If an R1 or R2 resection is anticipated, clips to high-risk areas for recurrence is encouraged. When external beam RT is used, sophisticated treatment 
planning with IMRT, and/or protons can be used to improve the therapeutic ratio:

 •  Alektiar KM, et al. Impact of intensity-modulated radiation therapy on local control in primary soft-tissue sarcoma of the extremity. J Clin Oncol 
2008;26:3440-3444; 

 •  Kraybill WG, Harris J, Spiro IJ, et al. Phase II study of neoadjuvant chemotherapy and radiation therapy in the management of high-risk, high-grade, soft 
tissue sarcomas of the extremities and body wall: Radiation Therapy Oncology Group Trial 9514. J Clin Oncol 2006;24:619-625.

2Haas RL, DeLaney TF, O’Sullivan B, et al: Radiotherapy for management of extremity soft tissue sarcomas: why, when, and where? Int J Radiat Oncol Biol 
Phys, 2012; 84:572-580.

3These guidelines are intended to treat the adult population. For adolescent and young adult patients, refer to the NCCN Guidelines for Adolescent and 
Young Adult (AYA) Oncology†.

4External-beam RT in 1.8 to 2.0 Gy per fraction.
5See Resection Margins on Principles of Surgery (SARC-D*).
6Total doses should always be determined by normal tissue tolerance. 
8RT does not substitute for defi nitive surgery with negative margins; re-resection may be necessary.
9Data are still limited on the use of HDR brachytherapy for sarcomas. Until more data are available, HDR fraction sizes are recommended to be limited to 

3–4 Gy (Nag et al, Int J Radiat Oncol Biol Phys 2001;49:1033-1043, 2001).
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Postoperative RT 
following surgery5 
with clips

IORT
(10–16 Gy)

Brachy- 
therapy 

Negative margins:
10–16 Gy

Positive margins:5
• Brachytherapy
�Low-dose (16–20 Gy) 

or high-dose-rate equivalent (14–16 Gy) 

Negative margins: 
45 Gy low-dose-rate brachytherapy or high-dose equivalent 
(ie, 36 Gy in 10 fractions of 3.6 Gy BID over 5 days)9

Microscopically positive margins: 16–18 Gy5,8 

Clinical target volume (CTV):
• Total dose - 50 Gy external-beam RT6

External-
beam RT4,6 
(50 Gy)

Boost dose6

(unless prior 
IORT)

Gross residual disease: 20–26 Gy5

aPrior to the initiation of therapy, all patients should be evaluated and 
managed by a multidisciplinary team with expertise and experience in 
sarcoma. 

bFor uterine sarcomas, see the NCCN Guidelines for Uterine Neoplasms†.
cAlveolar soft part sarcoma (ASPS), well-differentiated liposarcoma/atypical 

lipomatous tumor, and clear cell sarcomas are generally not sensitive to 
cytotoxic chemotherapy.

dAnthracycline-based regimens are preferred in the neoadjuvant and 
adjuvant setting.

eRegimens appropriate for pleomorphic rhabdomyosarcoma.
fRecommended only for palliative therapy.

gFor use in STS histologies for which an anthracycline-containing regimen 
is appropriate.

hCategory 1 recommendation for liposarcoma.
iCategory 1 recommendation for liposarcoma and leiomyosarcoma (L-Types).
jPazopanib should not be used for lipogenic sarcomas. 
kImatinib, sunitinib, and regorafenib are the three FDA agents approved for 

the treatment of GIST.
lTKIs to be considered for use in combination with everolimus include 

imatinib, sunitinib, or regorafenib.
mHigh-dose methotrexate may be useful for select patients with CNS or 

leptomeningeal involvement when RT is not feasible.

SARC-F
1 OF 6

Non-Pleomorphic Rhabdomyosarcoma
Combination regimens
• Vincristine, dactinomycin, cyclophosphamide51 
• Vincristine, doxorubicin, cyclophosphamide52 
• Vincristine, doxorubicin, and cyclophosphamide 

alternating with ifosfamide and etoposide53 
• Vincristine, doxorubicin, ifosfamide54

• Cyclophosphamide and topotecan55,56

• Ifosfamide and doxorubicin57

• Ifosfamide and etoposide58

• Irinotecan and vincristine59,60  
• Vincristine and dactinomycin61 
• Carboplatin and etoposide62

• Vinorelbinef and low-dose cyclophosphamide63

• Vincristine, irinotecan, temozolomide64

Single agents
• Doxorubicin65

• Irinotecan56,66

• Topotecan67

• Vinorelbinef,68

• High-dose methotrexatem,69

• Trabectedinf,23,24,25

•  For Soft Tissue Ewing Sarcoma, 
see NCCN Guidelines for Bone Cancer†

SYSTEMIC THERAPY AGENTS AND REGIMENS WITH ACTIVITY IN SOFT TISSUE SARCOMA SUBTYPES (NON-SPECIFIC)a,b,c

Soft Tissue Sarcoma Subtypes with Non-Specifi c Histologiesd,e

Combination regimens
• AD (doxorubicin, 

dacarbazine)1-4

• AIM (doxorubicin, ifosfamide, 
mesna)3-6

• MAID (mesna, doxorubicin, 
ifosfamide, dacarbazine)3,4,7,8

• Ifosfamide, epirubicin, mesna9

• Gemcitabine and docetaxel10,11

• Gemcitabine and vinorelbinef,12

• Gemcitabine and dacarbazine13

• Doxorubicin and olaratumabg,14

Single agents
• Doxorubicin3,4,15

• Ifosfamide9,16

• Epirubicin17

• Gemcitabine
• Dacarbazine
• Liposomal doxorubicin18

• Temozolomidef,19

• Vinorelbinef,20

• Eribulinf,h,21

• Trabectedinf,i,22,23,24

• Pazopanibf,j,25

GISTk

• Imatinib26,27

• Sunitinib28

• Regorafenib29

Disease progression after
imatinib, sunitinib, and
regorafenib
• Sorafenib30-32

• Nilotinib33,34

• Dasatinib35 (for patients 
with D842V mutation)

• Pazopanib36

• Everolimus + TKIl

Desmoid Tumors (Aggressive fi bromatosis)

• Sulindac37or other non-steroidal anti-
infl ammatory drugs (NSAIDs), including 
celecoxib

• Tamoxifen ± sulindac38,39

• Toremifene40

• Methotrexate and vinblastine41

• Low-dose interferon42

• Doxorubicin-based regimens43-45

• Imatinib46,47

• Sorafenib48

• Methotrexate and vinorelbine49

• Liposomal doxorubicin50

*Available online, in the complete version of these guidelines, at NCCN.org.
†To view the most recent version of these guidelines, visit NCCN.org.

†To view the most recent version of these guidelines, visit NCCN.org.
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Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged. 
All recommendations are category 2A unless otherwise indicated.

EXTREMITY/SUPERFICIAL TRUNK, HEAD/NECK

aPrior to the initiation of therapy, all patients should be evaluated and managed by a multidisciplinary team with expertise and experience in sarcoma. 
cASPS, well-differentiated liposarcoma/atypical lipomatous tumor, and clear cell sarcomas are generally not sensitive to cytotoxic chemotherapy.
fRecommended only for palliative therapy.

SARC-F
2 OF 6

SYSTEMIC THERAPY AGENTS AND REGIMENS WITH ACTIVITY IN SOFT TISSUE SARCOMAa,c

Pigmented Villonodular Synovitis/Tenosynovial Giant Cell Tumor (PVNS/TGCT)
• Imatinib70

Angiosarcoma
• Paclitaxel71,72

• Docetaxel
• Vinorelbinef
• Sorafenib73

• Sunitinib74

• Bevacizumab75

• All other systemic therapy options as per Soft Tissue 
Sarcoma Subtypes with Non-Specifi c Histologies 
(SARC-F 1 of 6)

Solitary Fibrous Tumor/Hemangiopericytoma
• Bevacizumab and temozolomide76

• Sunitinib77,78

• Sorafenib79 

Alveolar Soft Part Sarcoma (ASPS)
• Sunitinib80,81 (category 2B)

PEComa, Recurrent Angiomyolipoma, Lymphangioleiomyomatosis
• Sirolimus82-85
• Everolimus86

• Temsirolimus87,88

Infl ammatory Myofi broblastic Tumor (IMT) with Anaplastic Lymphoma Kinase (ALK) Translocation
• Crizotinib89

• Ceritinib90

Well-differentiated/Dedifferentiated Liposarcoma (WD-DDLS) for Retroperitoneal Sarcomas
• Palbociclib91,92
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aPrior to the initiation of therapy, all patients should be evaluated and managed by a multidisciplinary team with expertise and experience in sarcoma. 
cASPS, well-differentiated liposarcoma/atypical lipomatous tumor, and clear cell sarcomas are generally not sensitive to cytotoxic chemotherapy.
fRecommended only for palliative therapy.
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SYSTEMIC THERAPY AGENTS AND REGIMENS WITH ACTIVITY IN SOFT TISSUE SARCOMAa,c

Pigmented Villonodular Synovitis/Tenosynovial Giant Cell Tumor (PVNS/TGCT)
• Imatinib70

Angiosarcoma
• Paclitaxel71,72

• Docetaxel
• Vinorelbinef
• Sorafenib73

• Sunitinib74

• Bevacizumab75

• All other systemic therapy options as per Soft Tissue 
Sarcoma Subtypes with Non-Specifi c Histologies 
(SARC-F 1 of 6)

Solitary Fibrous Tumor/Hemangiopericytoma
• Bevacizumab and temozolomide76

• Sunitinib77,78

• Sorafenib79 

Alveolar Soft Part Sarcoma (ASPS)
• Sunitinib80,81 (category 2B)

PEComa, Recurrent Angiomyolipoma, Lymphangioleiomyomatosis
• Sirolimus82-85
• Everolimus86

• Temsirolimus87,88

Infl ammatory Myofi broblastic Tumor (IMT) with Anaplastic Lymphoma Kinase (ALK) Translocation
• Crizotinib89

• Ceritinib90

Well-differentiated/Dedifferentiated Liposarcoma (WD-DDLS) for Retroperitoneal Sarcomas
• Palbociclib91,92
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• GISTs 
• Desmoid tumors (aggressive fibromatoses)
• RMS

Before treatment initiation, all patients should 
be evaluated and managed by a multidisciplinary 
team with extensive expertise and experience in the 
treatment of STS.8 Because STS is rare and often 
complex, adherence to evidence-based recommen-
dations is particularly important. Analysis of data 
from 15,957 patients with STS in the National Can-
cer Database (NCDB) showed that NCCN Guide-
lines–adherent treatment was associated with im-
proved survival outcomes.9 

This portion of the NCCN Guidelines discuss-
es general principles and evidence for diagnosis and 
treatment of STS of the extremities, superficial trunk, 
or head and neck in adult patients. For treatment rec-
ommendations for intra-abdominal/retroperitoneal 
STS, GISTs, desmoid tumors, or RMS, please refer to 
the complete guidelines at NCCN.org. 

STS of the Extremities, Superficial 
Trunk, or Head and Neck
Evaluation and Workup
The differential diagnosis of STS of the extremi-
ties includes ruling out desmoid tumors (aggressive 
fibromatosis), as well as the other malignant and be-
nign lesions. An essential element of the workup is 
a history and physical (H&P) examination, imaging 
of the primary tumor and distant metastases, and a 
carefully planned biopsy (core needle or incisional 
biopsy). Adequate and high-quality imaging studies 
are crucial to good clinical management of patients, 
because the presence of metastatic disease may 
change the management of the primary lesion and 
the overall approach to the patient’s disease manage-
ment. The propensities to spread to various locations 
vary between the subtypes of sarcoma. Therefore, 
imaging should be individualized based on the sub-
type of sarcoma. Laboratory tests have a limited role. 

Imaging studies should include cross-section-
al imaging to provide details about tumor size and 
contiguity to nearby visceral structures and neuro-
vascular landmarks. The panel recommends MRI 
with contrast, with or without CT with contrast. 
Other imaging studies such as CT angiogram and 
plain radiograph may be warranted in selected cir-
cumstances. Given the risk for hematogenous spread 

from a high-grade sarcoma to the lungs, imaging of 
the chest (CT without contrast [preferred] or radio-
graph) is essential for accurate staging. Abdominal/
pelvic CT should be considered for angiosarcoma, 
LMS, myxoid/round cell LPS, or epithelioid sarcoma 
as well as STS without definitive pathology prior to 
final resection. MRI of the total spine should be con-
sidered for myxoid/round cell LPS due to the high-
er risk of metastasis to the spine compared to other 
STSs.10–12 Alveolar soft part sarcoma has a relatively 
increased propensity to metastasize to the brain, es-
pecially in patients with stage IV disease in the pres-
ence of pulmonary metastases.13 Central nervous sys-
tem MRI (or CT if MRI is contraindicated) should 
be considered for patients with alveolar soft part sar-
coma and angiosarcoma. 

PET scans may be useful in staging, prognosti-
cation, grading, and determining histopathologic 
response to chemotherapy.14–19 The maximum stan-
dardized uptake value (SUVmax) of F18-deoxyglu-
cose has been shown to correlate with tumor grade 
and prognostication.20,21 In a retrospective study, tu-
mor SUVmax determined by PET was an indepen-
dent predictor of survival and disease progression.14 
Schuetze et al15 reported that the pretreatment SUV-
max and change in SUVmax after preoperative che-
motherapy independently identified patients with a 
high risk of recurrence. The value of combined PET/
CT in predicting disease-free survival (DFS) in pa-
tients receiving preoperative chemotherapy for STS 
is being evaluated in an ongoing large prospective 
study. 

Based on the initial workup, the patients are as-
signed to one of the following categories22:
• Stage I 
• Stage II–III 
• Unresectable disease
• Stage IV (synchronous metastatic disease)
• Recurrent disease 

General Principles
Surgery 
Positive surgical margin is a strong predictor of lo-
cal recurrence (LR) for patients with extremity 
STS.23–28 Microscopically positive margins are as-
sociated with a higher rate of LR and a lower rate 
of DFS in patients with extremity sarcomas.23,24,26 
In a large cohort study (1,668 patients) that exam-

Cont. from page 537.
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ined the clinical significance of the main predictors 
of LR in patients with STS of the extremity and 
trunk, the 10-year cumulative possibility of LR was 
significantly higher for patients with positive surgi-
cal margins (23.9 vs 9.2 for those with negative mar-
gins; P<.001).27 In a recent retrospective study that 
evaluated 278 patients with STS of the extremities 
treated between 2000 and 2006, patients with a posi-
tive margin were 3.76 times more likely to develop 
LR than those with negative margins (38% risk of 
LR after 6 years if the margins were positive vs 12% 
if the margins were negative).28 Careful preoperative 
planning by an experienced sarcoma surgical team 
may enable anticipated planned positive margins in 
order to save critical structures without affording a 
worse oncologic outcome.29 

Amputation was once considered the standard 
treatment to achieve local control in patients with 
extremity sarcomas.30 Technical advances in recon-
structive surgical procedures, implementation of 
multimodality therapy, and improved selection of 
patients for adjuvant therapy have minimized the 
functional deficits in patients who might otherwise 
require amputation. In 1982, a randomized control 
study of 43 patients showed that limb-sparing surgery 
with RT was an effective treatment in patients with 
high-grade STS of the extremities, with a LR rate of 
15% and no difference in overall survival (OS) and 
DFS compared with amputation.31 In another se-
ries of 77 patients treated with limb-sparing surgery 
without RT, the LR rate was only 7% and resection 
margin status was a significant predictor of LR.32 The 
LR rate was 13% when the resection margin was ≤1 
cm compared with 0% when the resection margin 
was ≥1 cm. In a retrospective study of 115 patients 
with an STS of hand or foot, radical amputation as 
an initial treatment did not decrease the probability 
of regional metastasis and also did not improve the 
disease-specific survival.33 

Collectively, the data suggest that limb-sparing 
surgery with or without postoperative RT is an ef-
fective treatment option for extremity STS, and am-
putation should be reserved only for cases in which 
resection or reresection with adequate margins can-
not be performed without sacrificing the functional 
outcome. The guidelines recommend that the goal of 
surgery for patients with STS of extremities should 
be functional limb preservation, if possible, within 
the realm of an appropriate oncologic resection. 

Limb-sparing surgery is recommended for most pa-
tients with STS of extremities to achieve local tu-
mor control with minimal morbidity. Amputation 
may improve local control in patients who might not 
be candidates for limb-sparing surgery and should be 
considered with patient preference, or if the gross to-
tal resection of the tumor is expected to render the 
limb nonfunctional.34–37 Before considering amputa-
tion, the patient should be evaluated by a surgeon 
with expertise in the treatment of STS. Evaluation 
for postoperative rehabilitation is recommended for 
all patients with extremity sarcoma. If indicated, 
rehabilitation should be continued until maximum 
function is achieved. 

Radiation Therapy 
Data from randomized studies38–40 and retrospective 
analyses41–45 support the use of preoperative or post-
operative external-beam RT (EBRT) in appropri-
ately selected patients. Brachytherapy (alone or in 
combination with EBRT)42,46,47 and intensity-modu-
lated RT (IMRT)48,49 have also been evaluated as an 
adjunct to surgery. 

Preoperative Versus Postoperative EBRT: Various 
studies have examined the benefits and risks for pre-
operative and postoperative RT in treating STS of 
the extremity, head and neck, or superficial trunk. 

Recently, examination of data from 27,969 pa-
tients with extremity STS in the NCDB identified 
both preoperative and postoperative RT as fac-
tors associated with increased OS.45 However, that 
data showed that preoperative RT was predictive of 
achieving R0 resection.45 In a phase III randomized 
study conducted by the Canadian Sarcoma Group, 
local control and progression-free survival (PFS) 
rates were similar in patients receiving either pre-
operative or postoperative RT in patients with lo-
calized primary or recurrent disease.40,50 However, 
preoperative RT was associated with a greater inci-
dence of acute wound complications (35% vs 17% 
for postoperative RT), especially in lower-extremi-
ty tumors (43% vs 5% for upper extremity tumors). 
Late-treatment–related side effects were more com-
mon in patients receiving postoperative RT, which is 
believed to be related to the higher RT dose (66 vs 
50 Gy for preoperative RT) and the larger treatment 
volume.40,51 

The efficacy of postoperative EBRT following 
limb-sparing surgery was demonstrated in a prospec-
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tive randomized study (91 patients with high-grade 
lesions and 51 patients with low-grade lesions).39,52 
Postoperative RT significantly reduced the 10-year 
LR rate among patients with high-grade lesions 
(no LRs in patients who underwent surgery plus 
RT vs 22% in those who underwent surgery alone; 
P=.0028). Among patients with low-grade lesions, 
the corresponding recurrence rates were 5% and 
32%, respectively.39 The probability of reduction in 
the LR rate in patients receiving EBRT was not sig-
nificant in patients with low-grade lesions, suggest-
ing postoperative RT after limb-sparing surgery may 
not be necessary for this group of patients. Outcomes 
at 20-year follow-up favored patients who received 
EBRT, but differences were not statistically signifi-
cant. Ten-year OS was 82% and 77% for patients 
who received surgery alone versus surgery plus EBRT, 
and 20-year OS was 71% and 64% for these groups, 
respectively (P=.22).52

The French Sarcoma Group recently reported 
on a cohort of 283 patients with resectable atypical 
lipomatous tumor (ALT)/well-differentiated liposar-
coma (WDLS) of the extremity or superficial trunk 
from the Conticabase database. In these patients, 
postoperative RT significantly improved 5-year lo-
cal relapse-free survival (98.3% vs 80.3%, with and 
without adjuvant RT, respectively; P<.001).53 Along 
with RT, tumor site and resection margin status were 
predictors of time to LR, but no difference in OS was 
seen.

In a report from the Memorial Sloan Kettering 
Cancer Center that reviewed the long-term out-
comes of 200 patients treated with limb-sparing sur-
gery, pathologically negative re-resection without 
RT was associated with a 5-year overall LR rate of 
9%, at a median follow-up of 82 months.54 Old age 
and/or stage III disease were associated with a higher 
rate of LR. Therefore, treatment decisions regarding 
the use of postoperative RT should be individual-
ized and should not be solely based on the findings of 
margin-negative re-resection. 

Brachytherapy: In a prospective randomized study, 
164 patients with completely resected STS of the 
extremity or superficial trunk were randomized in-
traoperatively to receive either brachytherapy or no 
brachytherapy.46 With a median follow-up time of 
76 months, the 5-year local control rates were 82% 
and 69% in the brachytherapy and no brachytherapy 
groups, respectively. Patients with high-grade lesions 

who received brachytherapy had higher local control 
rates compared with those who received no brachy-
therapy (89% and 66%, respectively). However, 
brachytherapy had no impact on local control in 
patients with low-grade lesions. The 5-year freedom-
from-distant-recurrence rates were 83% and 76%, re-
spectively, in the 2 groups. In a retrospective analysis 
of 202 adult patients with primary high-grade STS of 
the extremity, brachytherapy after limb-sparing sur-
gery resulted in lower rates of wound complications, 
favorable 5-year local control, and distant relapse-
free survival  and OS rates (84%, 63%, and 70%, 
respectively).47 

IMRT: In a retrospective analysis of 41 patients with 
STS of extremity treated with limb-sparing surgery, 
postoperative IMRT resulted in a 5-year local con-
trol rate of 94% in patients with negative as well as 
positive or close margins, in selected patients with 
high-risk features.48 The risk of complications such 
as edema and joint stiffness were also favorable when 
compared with conventional RT. In a more recent 
phase II study, O’Sullivan et al55 reported that preop-
erative IMRT resulted in lower wound complication 
rates in patients with high-grade lesions (30.5% vs 
43% reported in an earlier study using conventional 
EBRT). In a nonrandomized comparison of IMRT 
and brachytherapy in patients with high-grade, pri-
mary, nonmetastatic STS of extremity, local con-
trol was significantly better with IMRT than with 
brachytherapy (5-year local control rates were 92% 
and 81%, respectively; P=.04) despite higher rates of 
adverse features for IMRT.49

Intraoperative RT (IORT): Recent reports from a 
retrospective study suggest that IORT provides ex-
cellent local control for STS of the extremity.56,57 
Call et al57 recently reported long-term outcomes 
for patients with STS of upper extremity treated 
with EBRT, surgery, and IORT. The 10-year local 
control and OS rates were 88% and 58%, respec-
tively.57 The 10-year local control rates were 89% 
and 86%, respectively, after margin-negative (R0) 
and margin-positive (R1 and R2) resections. IORT 
was also retrospectively examined in cohorts of pa-
tients with STS of the superficial trunk or extremity 
who received surgery, IORT, and EBRT at 3 Spanish 
institutions.58,59 Five-year IORT in-field control was 
86% and 70% for extremity and trunk wall STS, re-
spectively. However, 5-year DFS was 62% in the ex-
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tremity STS cohort and 45% in the trunk wall STS. 
Incomplete resection significantly impacted in-field 
control in both cohorts, and higher IORT dose was 
positively associated with in-field disease control in 
extremity STS. 

Although the use of IMRT and IORT has re-
sulted in excellent clinical outcomes, their efficacy 
needs to be confirmed in larger cohorts of patients 
with longer follow-up. Additionally, image guidance 
may continue to improve RT outcomes for patients 
with STS of the extremity. In a recent phase II trial 
(RTOG-0630; n=86), the use of preoperative image-
guided RT to a reduced target volume resulted in 
significantly reduced late toxicity without any mar-
ginal field recurrences.60 Additional studies will be 
required.

Panel Recommendations
When EBRT is used, sophisticated treatment plan-
ning with IMRT, tomotherapy, and/or proton thera-
py can be used to improve therapeutic effect. RT is 
not a substitute for definitive surgical resection with 
negative margins, and re-resection to negative mar-
gins is preferable. 

The usual dose of preoperative RT is 50 Gy in 
1.8 to 2.0 Gy per fraction. If the patient has not pre-
viously received RT, one could attempt to control 
microscopic residual disease with postoperative RT 
if re-resection is not feasible. If wide margins are ob-
tained, postoperative RT may not be necessary. For 
patients treated with preoperative RT followed by 
surgery, the guidelines recommend consideration of 
observation in addition to postoperative RT boost 
for patients with positive margins. There are data 
to suggest that boost for positive margins does not 
improve local control.61,62 Given no clear evidence 
to suggest added benefit, the panel recommends that 
the decision to provide boost be individualized with 
careful consideration of potential toxicities. 

The recommended EBRT boost doses are 16 to 
18 Gy for microscopic residual disease and 20 to 26 
Gy for macroscopic residual disease. Brachytherapy 
boosts should be delivered several days after surgery, 
through catheters placed at surgery, with doses of 16 
to 26 Gy for low dose-rate (LDR) brachytherapy and 
14 to 24 Gy for high-dose rate (HDR) brachythera-
py, based on the margin status. Alternatively, IORT 
(10–12.5 Gy for microscopic residual disease and 15 
Gy for gross residual disease) can be delivered im-

mediately after resection to the area at risk, avoiding 
the uninvolved organs.56 

For patients who have not received preopera-
tive RT, the postoperative choices include EBRT (50 
Gy irrespective of surgical margins in 1.8–2.0 Gy per 
fraction), Intraoperative RT (IORT)w (10–16 Gy 
followed by 50 Gy EBRT), or brachytherapy. The 
guidelines recommend 45 Gy LDR brachytherapy or 
HDR equivalent for patients with negative margins. 
LDR brachytherapy (16–20 Gy) or HDR equivalent 
is recommended for patients with positive margins 
followed by EBRT. EBRT after IORT or brachythera-
py is delivered to the target volume to a total dose of 
50 Gy, after surgical healing is complete (3–8 weeks). 

For patients treated with postoperative EBRT, 
the guidelines recommend an additional EBRT boost 
(unless prior IORT) to the original tumor bed based 
on the margin status (10–16 Gy for negative surgical 
margin; 16–18 Gy for microscopic residual disease; 
and 20–26 Gy for grossly positive margins). How-
ever, many institutions are no longer giving a boost 
after preoperative RT to patients who have widely 
negative margins, based on local control rates ap-
proaching 95% with preoperative RT at 50 Gy and 
negative margins. The panel also emphasizes that RT 
is not a substitute for suboptimal surgical resection 
and re-resection is preferred for patients with posi-
tive surgical margins. 

Treatment Guidelines by Stage

Stage I: Surgical wide resection (with intent to ob-
tain negative margins) is the primary treatment for 
stage IA (T1, N0, M0, G1) and IB (T2-4, N0, M0, 
G1) tumors and is considered definitive if margins 
are greater than 1 cm or the fascial plane is intact.63,64 
If the surgical margins are 1.0 cm or less and without 
an intact fascial plane, re-resection may be neces-
sary.54 Treatment options including revision sur-
gery versus observation should be presented at an 
experienced multidisciplinary sarcoma tumor board 
to determine advantages and disadvantages of the 
decision.

Data from prospective studies support the use of 
RT as an adjunct to surgery in appropriately selected 
patients based on an improvement in DFS although 
not OS.24,26,46 Postoperative RT is recommended for 
patients with final surgical margins of 1.0 cm or less 
and without an intact fascial plane (category 2B for 
stage IA tumors and category 1 for stage IB). RT may 
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not be necessary in patients with small low-grade le-
sions (5 cm or less), because these tumors are less fre-
quently associated with LR.39 Therefore, observation 
is included as an option for patients with stage IA 
disease with final surgical margins of 1.0 cm or less 
and with an intact fascial plane. 

En bloc resection with negative margins is gen-
erally sufficient to obtain long-term local control in 
patients with ALT/WDLS; RT is not indicated in 
most cases.65,66 In a report that reviewed information 
for 91 patients with ALT/WDLS of the extremity 
and trunk, positive surgical margins were associated 
with reduced local RFS, suggesting that function-
preserving re-resection when possible or adjuvant 
RT could be considered for selected patients with 
positive surgical margins.67 RT may also be an appro-
priate treatment option for selected patients with re-
current disease or deeply infiltrative primary lesions 
with a risk of LR, depending on tumor location and 
patient age.68

Stage II-III: Treatment options should be decided 
by a multidisciplinary team with extensive experi-
ence in the treatment of patients with STS, based on 
the patient’s age, performance status, comorbidities, 
location, and histologic subtype of the tumor.
Preoperative chemotherapy has been shown to im-
prove OS, DFS, and local control rates in patients 
with high-grade STS of extremity and trunk, al-
though acute reactions must be considered.69,70 An 
earlier randomized study showed that preoperative 
chemotherapy was not associated with a major sur-
vival benefit for patients with high-grade tumors.71 
Histotype-specific neoadjuvant chemotherapy was 
examined in a recent international randomized con-
trolled trial of patients with high-risk STS (n=287; 
ISG-STS, 1001).72 Standard neoadjuvant chemo-
therapy (epirubicin/ifosfamide) was compared with 
histotype-specific regimens for myxoid LPS (trabect-
edin), LMS (gemcitabine/dacarbazine), synovial sar-
coma (high-dose ifosfamide), MPNST (etoposide/
ifosfamide), and UPS (gemcitabine/docetaxel). At 
46 months, DFS was 62% for standard chemotherapy 
versus 38% for the histotype-tailored regimens (haz-
ard ratio, 2.00; 95% CI, 1.22–3.26; P=.006). Trial 
enrollment was closed due to futility.

Available evidence, although underpowered, 
suggests that anthracycline-based postoperative che-
motherapy (now most commonly given as doxoru-
bicin and ifosfamide or epirubicin and ifosfamide) 

would improve DFS in selected patients with good 
performance status who are at high risk of recur-
rence.73–77 Preoperative or postoperative EBRT has 
been shown to improve local control in patients 
with high-grade lesions.39,42,78 

Large stage II or III high-grade extremity resect-
able tumors (greater than 8–10 cm) that are at high 
risk for LR and metastases should be considered for 
preoperative and postoperative therapy. However, 
data are available supporting surgery alone as an ad-
equate treatment option in selected patients with 
high-grade lesions. Long-term results of a prospec-
tive study showed that selected patients with high-
grade T1 lesions can be treated using surgery alone 
(R0 resection) with acceptable local control and 
excellent long-term survival.79 In the surgery alone 
arm, the cumulative incidence rates of LR at 5 and 
10 years were 7.9% and 10.6%, respectively, in pa-
tients who underwent R0 resection, and the 5- and 
10-year sarcoma-specific death rates were 3.2%. In 
an analysis of 242 patients with localized STS of the 
trunk and extremity treated with limb-sparing sur-
gery, the 10-year local control rate was 87% to 93% 
for patients with resection margins of <1 cm com-
pared with 100% for those with resection margins of 
≥1 cm (P=.04).32 Al-Refaie et al80 also reported that 
the addition of RT did not result in any significant 
difference in OS or sarcoma-specific survival in pa-
tients with early-stage STS of the extremity. 

Surgery preceded or followed by RT is recom-
mended for patients with stage II tumors (T1, N0, 
M0, G2-3) that are resectable with acceptable func-
tional outcomes (category 1 for preoperative or post-
operative RT).39,40,50 Surgery alone may be an option 
for patients with small tumors that can be resected 
with wider surgical margins.

Surgery followed by RT (category 1) with or 
without postoperative chemotherapy is the primary 
treatment for patients with stage IIIA (T2, N0, M0, 
G2-3) or IIIB (T3-4, N0, M0, G2-3) tumors that are 
resectable with acceptable functional outcomes. The 
impact of RT was analyzed in a SEER cohort of 2,606 
patients with stage III soft-tissue extremity sarcoma. 
Similarly to smaller prospective studies and reviews, 
RT was associated with a significant 5-year survival 
benefit (65% vs 60%, P=.002). However, the tim-
ing of RT (ie, preoperative vs postoperative) was not 
a significant factor for survival.81 Because only lim-
ited and conflicting data are available regarding the 
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potential benefits of postoperative chemotherapy for 
patients with stage II or III disease, postoperative 
chemotherapy is included as a category 2B recom-
mendation.73–77 Preoperative RT (category 1), preop-
erative chemotherapy (category 2B), or chemoradia-
tion (category 2B) are also included as options for 
this group of patients. 

Radical lymphadenectomy may provide long-
term survival benefit for patients with isolated lymph 
node involvement. In a study that examined the 
natural history of lymph node metastasis in patients 
with STS, the median survival was 4.3 months for 
patients not treated with radical lymphadenectomy 
compared with 16.3 months for patients who under-
went radical lymphadenectomy.82 The 5-year surviv-
al rate for the latter group of patients was 46%. The 
guidelines recommend regional lymph node dissec-
tion at the time of primary surgery for patients with 
stage III tumors with lymph node involvement.

Patients with stage II or III tumors that are re-
sectable with adverse functional outcomes should be 
managed as described in the subsequent section for 
unresectable disease. 

Unresectable Disease: Patients with unresectable 
tumors can be treated primarily with RT, chemo-
radiation, chemotherapy, or regional limb therapy. 
Tumors that become resectable with acceptable 
functional outcomes after primary treatment can 
be treated with surgery followed by RT (if not pre-
viously irradiated) with or without postoperative 
chemotherapy. Because only limited and conflicting 
data exist regarding the potential benefits of post-
operative chemotherapy, it is included as a category 
2B recommendation. For patients whose tumors re-
main resectable with adverse functional outcomes or 
unresectable after primary treatment, a subsequent 
distinction is made between patients who are asymp-
tomatic and those who are symptomatic. Observa-
tion is an option for patients who are asymptomatic. 
For patients who are symptomatic, the treatment op-
tions include chemotherapy, palliative surgery, am-
putation, or best supportive care. 

A randomized phase III trial examining intensi-
fied doxorubicin plus ifosfamide versus doxorubicin 
alone did not find an OS benefit for combination 
therapy in patients with unresectable, advanced, 
or metastatic STS (14.3 vs 12.8 months; P=.076). 
However, response rates and PFS were improved for 
doxorubicin/ifosfamide compared with doxorubicin 

alone (26% vs 14%; P=.0006; 7.4 vs 4.6 months; 
P=.003).83 However, subset analyses (n=310) indi-
cated an OS benefit for doxorubicin/ifosfamide ver-
sus single-agent doxorubicin in patients with UPS.84 

Definitive RT (70–80 Gy) can be considered for 
selected patients with unresectable tumors after pri-
mary treatment. In a single-institution study (112 
patients, 43% extremity STS), tumor size and the 
dose of RT influenced local control and survival in 
patients with unresectable STS.85 The local control 
rate was 51% for tumors <5 cm and 9% for tumors 
>10 cm. Patients who received 63 Gy or more had 
better 5-year local control, DFS, and OS rates (60%, 
36%, and 52%, respectively) compared with patients 
who received <63 Gy (22%, 10%, and 14%, respec-
tively). Local control for patients receiving >63 Gy 
was 72% for lesions ≤5 cm, 42% for lesions 5 to 10 
cm, and 25% for lesions >10 cm. 

Regional limb therapy (isolated limb perfusion 
[ILP] and isolated limb infusion [ILI]) has been eval-
uated as a limb-sparing treatment for unresectable 
intermediate or high-grade extremity STS. ILP re-
quires the use of tumor necrosis factor-a (TNF-a) 
along with chemotherapy, which is not approved 
in the United States. ILI is a less invasive alterna-
tive to ILP for patients with unresectable STS of the 
extremities and can be used without TNF-a. Data 
from clinical trials suggest that ILP with melphalan 
or doxorubicin in combination with TNF-a86–89 or 
ILI with doxorubicin or melphalan and dactinomy-
cin90–94 may be effective in the treatment of patients 
with unresectable STS of extremity.95 Further pro-
spective clinical trials are needed to better define the 
role for ILP or ILI in the management of patients 
with unresectable STS of the extremity.95 The panel 
recommends that ILP for isolated regional or nodal 
disease be accompanied by surgical resection. ILP for 
recurrent disease should only be performed at insti-
tutions with experience in regional limb therapy. 

Stage IV (Synchronous Metastatic Disease): Pa-
tients with metastatic stage IV disease (any T, N1, 
M0, any G; or any T, any N, M1, any G) have a poor 
prognosis with no disease-free interval.96,97 Conflict-
ing data exist on the potential survival benefit of me-
tastasectomy. In a retrospective study of 48 patients 
with synchronous metastases, no improvement was 
seen in OS for patients treated with metastasectomy 
compared with those with unresectable disease.96 In 
a more recent retrospective study involving 112 pa-
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tients with metastatic disease at presentation, resec-
tion of metastatic disease, less than 4 pulmonary me-
tastases, and the presence of lymph node metastases 
versus pulmonary metastases were identified as sta-
tistically significant variables for improved OS. The 
5-year survival rate was 59% and 8%, respectively, 
for patients presenting with lymph node metastases 
and pulmonary metastases.97 Pulmonary metastasec-
tomy resulted in a median OS of 25.5 months in a 
retrospective analysis of 66 patients with sarcoma; 
however, recurrent metastasis was associated with 
poor prognosis.98 Although recurrence is common 
after initial metastasectomy, data from a prospective 
review (n=539) suggested a potential survival ben-
efit for repeat pulmonary metastasectomy in appro-
priately selected patients.99 

Because no data are available to support the op-
timal management of patients presenting with meta-
static disease, the guidelines are intentionally non-
specific about the treatment options for this group. 
Referral to a medical oncologist with extensive ex-
perience in the treatment of STS is recommended. 
Treatment options should be based on many factors, 
including performance status, patient preferences, 
specific clinical problems from the metastases, and 
treatment availability. In addition, clinical trial is 
the preferred treatment option for patients with met-
astatic disease. 

Limited Metastases: Patients with limited metas-
tasis confined to a single organ and limited tumor 
bulk who are amenable to local therapy should re-
ceive primary tumor management as described for 
stage II or III tumors. Another option is to consider 
metastasectomy with or without chemotherapy with 
or without RT. The guidelines do not specify rules 
governing metastasectomy, which remains contro-
versial.96,98,99 Several variables, including tumor re-
sectability, number and location of metastases, and 
performance status, influence the decision to use me-
tastasectomy.97 In addition, patients can also receive 
stereotactic body RT (SBRT) or chemotherapy as an 
alternate method for control of metastatic lesions. 
Several recent reviews and case series support the 
use of SBRT for local control, with potential survival 
benefits in selected patients.100–102 

Disseminated Metastases: For patients presenting 
with disseminated disease, a subsequent distinction 
is made between asymptomatic and symptomatic pa-

tients. Observation with a “watchful waiting” strat-
egy is a reasonable management option for asymp-
tomatic patients, especially if patients have only a 
minimal burden of metastases (eg, subcentimeter 
pulmonary nodules). Symptomatic patients can be 
treated with palliative RT, surgery, or chemotherapy. 
Palliative RT involves expedient treatment with 
sufficient dose to halt tumor growth or cause tumor 
regression. The outcome of this approach depends 
on the rapidity of growth and the status of systemic 
disease. In addition, the guidelines have included ab-
lation procedures (eg, radiofrequency ablation [RFA] 
or cryotherapy) or SBRT as options for symptomatic 
patients. 

Surveillance: Surveillance is deemed important to 
detect recurrences that might still be potentially cur-
able. However, very limited data are available in the 
literature on effective surveillance strategies.103–106 
Because patient risk never returns to zero, long-term 
follow-up is indicated, including consideration of 
MRI or CT scan.107 There has never been a study to 
prove that the use of more sensitive CT scans in rou-
tine surveillance would improve clinical outcomes. 
According to a report from MD Anderson Cancer 
Center, routine use of chest CT adds little clinical 
benefit when risk of pulmonary metastases is low.108 
However, in certain subsets of patients in whom 
chest radiographs are difficult to interpret because of 
anatomic considerations (eg, scarring, emphysema), 
chest CT may be indicated. A retrospective review 
examined surveillance imaging in 94 patients with 
intermediate or high-grade localized extremity/trunk 
STS who underwent radical resection and RT.106 
Thirty patients (32%) experienced recurrence after 
a median follow-up of 60 months (5 local, 26 dis-
tant). Surveillance imaging led to the detection of 
LR in 2 of 5 cases and distant recurrence (lung) in 22 
of 26 cases. The authors concluded that surveillance 
chest imaging may be most useful for the detection 
of asymptomatic distant recurrence (ie, in the lung), 
while primary site imaging may only be useful for pa-
tients at high risk of LR. 

Ultrasound has been used for the detection of 
early LRs and for the detection of micronodules >0.5 
cm in diameter.109–111 In a retrospective analysis that 
evaluated the value of MRI and ultrasound for the 
detection of LR after surgery in 21 patients with 
STS of extremities, the sensitivity of ultrasound was 
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slightly higher than that of MRI (100% vs 83%) and 
the specificity was slightly lower than that of MRI 
(79% vs 93%).109 However, the differences were not 
statistically significant, suggesting that both MRI 
and ultrasound were equally useful in the detection 
of LR after surgery. In a subsequent report, Arya et 
al110 also reported that ultrasound is associated with 
high sensitivity and specificity (92% and 94%, re-
spectively) in the detection of early LR in patients 
with STS. These results confirm that ultrasound can 
be useful for the detection of LR. However, as report-
ed by Choi et al,109 ultrasound may be more difficult 
to interpret than MRI during the early postoperative 
period. Therefore, MRI should be used if ultrasound 
results are inconclusive. 

The guidelines outline a prudent follow-up 
schedule by disease stage that avoids excessive test-
ing. Higher grade and larger tumors have a higher 
risk of dissemination; therefore, the surveillance rec-
ommendations for patients with these tumors are 
somewhat more intensive, particularly for the first 3 
years after resection. After 10 years, the likelihood 
of developing a recurrence is small and follow-up 
should be individualized. 

Patients with stage I tumors are routinely fol-
lowed up with H&P every 3 to 6 months for 2 to 
3 years and then annually. Chest imaging is recom-
mended every 6 to 12 months by CT (preferred) 
or radiograph. Postoperative baseline and periodic 
imaging of the primary tumor site is recommended 
based on estimated risk of locoregional recurrence. 
MRI with and without contrast and/or CT with con-
trast is recommended; ultrasound can be considered 
for the detection of LR in patients with smaller, su-
perficial lesions and should be performed by an ultra-
sonographer with experience in musculoskeletal dis-
ease.109,110 However, in situations in which the area is 
easily followed up using physical examination, imag-
ing may not be required.112 

For stage II-III and synchronous stage IV disease, 
postoperative re-imaging using MRI with and with-
out contrast (preferred) or CT with contrast should 
be used to assess the primary tumor site and rule out 
metastatic disease. Baseline and periodic imaging of 
the primary site are recommended based on risk of 
locoregional recurrence; ultrasound can be consid-
ered for small, superficial lesions. H&P and imaging 
of the chest and other known sites of metastatic dis-
ease should be performed every 2 to 6 months for 2 

to 3 years, then every 6 months for the next 2 years, 
and then annually. 

Recurrent Disease: The management of recurrent 
disease encompasses a heterogeneous group of pa-
tients and clinical scenarios. In retrospective studies, 
isolated LR at sites other than the head and neck and 
deep trunk, resectability of recurrent and metastatic 
disease, disease-free interval, and number of metasta-
ses were identified as important predictive factors for 
long-term survival.113–115 

For a patient with LR, treatment decisions 
should be made using the same algorithm as for pa-
tients with a new primary lesion.116 In patients with 
LR, some case series suggest that combined conser-
vative surgery and re-irradiation provide superior lo-
cal control compared with local re-excision alone.117 
However, others have reported that conservative 
surgery alone results in local control in a minority of 
patients with locally recurrent disease after previous 
excision and EBRT,118 likely reflecting differences in 
patient selection for surgery and RT or surgery alone. 
Therefore, the guidelines recommend that if LR can 
be excised, a decision regarding the use of re-irradi-
ation will need to be made on a case-by-case basis. 
Traditionally, the re-irradiation has been done with 
postoperative brachytherapy, but now brachytherapy 
may be used in combination with IMRT to reduce 
the risks of morbidity with re-irradiation. 

For patients with metastatic recurrences, the 
guidelines distinguish between limited metastases 
confined to a single organ, disseminated metastases, 
and isolated regional disease with nodal involve-
ment. The treatment options for patients with lim-
ited metastases confined to a single organ or dissemi-
nated metastases are similar to that described for 
stage IV disease at presentation. In patients with iso-
lated regional disease or nodal involvement, options 
include (1) regional node dissection with or with-
out RT or chemotherapy; (2) metastasectomy with 
or without pre- or postoperative chemotherapy and/
or RT; (3) SBRT; or (4) ILP/ILI with surgery. Lim-
ited data are available on the use of chemotherapy 
in patients undergoing metastasectomy. Results from 
a recent retrospective analysis suggest that chemo-
therapy has minimal impact on the survival of pa-
tients with metastatic extremity STS undergoing 
pulmonary metastasectomy.119
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