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Question #1

A 68 yo male with history of obesity and HTN is referred to 
your clinic after noticing a lump on his back. He’s not sure 
how long it has been there or if has changed.  
On exam you note a soft, 2x2cm mass just superior and 
medial to the left scapula and below the dermis without 
overlying skin changes.  It is non-tender to palpation and 
easily mobilized.
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Overview

1. Epidemiology 

2. Suspicion and initial workup

3. (Neo)Adjuvant approaches

4. Metastatic disease

21

21

Topics for another day

• Gastrointestinal stromal tumors
• Young adult / pediatric tumors

• Ewing sarcoma
• Rhabdomyosarcoma

• Bone and chondroid sarcomas
• Ultra-rare subtypes

22
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Terminology

● STS: Soft Tissue Sarcoma
○ liposarcoma
○ leiomyosarcoma

○ undifferentiated pleomorphic sarcoma
○ ?GIST

● Bone Sarcoma
○ Ewing sarcoma
○ Osteosarcoma

23

23

Epidemiology

• 13,400 new cases1 expected in the United States in 2023 

24
1. American Cancer Society: https://www.cancer.org/cancer/types/soft-tissue-sarcoma/about/key-statistics.html

24

https://www.cancer.org/cancer/types/soft-tissue-sarcoma/about/key-statistics.html
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Epidemiology

• 13,400 new cases1 expected in the United States in 2023 
• 1:25,000 (sarcoma) 1:624 (breast in women) 1:575 (prostate in men)

25
1. American Cancer Society: https://www.cancer.org/cancer/types/soft-tissue-sarcoma/about/key-statistics.html

25

Epidemiology

• 13,400 new cases1 expected in the United States in 2023 
• 1:25,000 (sarcoma) 1:624 (breast in women) 1:575 (prostate in men)

26
1. American Cancer Society: https://www.cancer.org/cancer/types/soft-tissue-sarcoma/about/key-statistics.html
2. Gamboa AC, Gronchi A, Cardona K. Soft-tissue sarcoma in adults: An update on the current state of histiotype-specific management in an era of personalized medicine. CA 

Cancer J Clin. 2020 May;70(3):200-229.  PMID: 32275330.

26

https://www.cancer.org/cancer/types/soft-tissue-sarcoma/about/key-statistics.html
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Epidemiology

• 2021 French sarcoma reference center review1 (n=18712):
• Central review
• 150+ subtypes

27 1. de Pinieux G, et al.. Nationwide incidence of sarcomas and connective tissue tumors of intermediate malignancy over four years using an expert pathology review network. 
PLoS One. 2021 Feb 25;16(2):e0246958.  PMID: 33630918; PMCID: PMC7906477.

Histologic grouping Incidence per million persons per year

Undifferentiated pleomorphic sarcoma 5.9

Leiomyosarcoma 9.7

Malignant lipomatous tumors 12.3

GIST 12.4 ***

Osteosarcoma, high grade varieties 5.5

Ewing sarcoma 2.3

27

Suspicion, workup and diagnosis
Lumps are common, sarcomas are rare

28

28
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Question #2

A 68 yo male with history of obesity and HTN is referred to 
your clinic after noticing a lump on his back. He’s not sure 
how long it has been there or if has changed.  
On exam you note a 6x4cm “bulge” just 
superior and medial to the left scapula 
without overlying skin changes.  The area 
is non-tender, firm, and immobile.

29

29
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Signs, Symptoms, and Suspicion

• Soft tissue masses
• Lump > 5cm
• Increasing in size over time
• Deep to fascia
• Pain

31
1. “Improving Outcomes for People with Sarcoma”, NHS National Institute for Health and Clinical Excellence, March 2006

31

Signs, Symptoms, and Suspicion

• Bone lesions
• Age < 40 + Symptomatic + abnormal radiograph

• Immediate and urgent referral
• Age >= 40

• Workup for metastatic disease if clinically indicated, otherwise urgent referral

32
1. “Bone Cancer”, NCCN Clinical Practice Guidelines in Oncology, Version 3.2023 (Apr 4, 2023)

32
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Signs, Symptoms, and Suspicion

• Inherited syndromes
• Carney-Stratakis (germline SDH)
• Li-Fraumeni syndrome
• HNPCC / Lynch syndrome
• FAP
• Neurofibromatosis

33

33

Urgency in Bone Sarcoma

• What’s the hurry?
• Early identification of Ewing-spectrum and osteosarcomas
• Potentially curable
• Rapid growth
• Require multidisciplinary treatment plans
• Ideally neoadjuvant chemotherapy

• n.b. there are some STSs where this also applies:
• Round cell sarcomas
• Rhabdomyosarcoma

34

34
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Tissue diagnosis

• Extremity, body wall, or head and neck sarcomas
• Core needle [NCCN preferred] or incisional biopsy

• Pathologic workup often requires multiple sections for staining
• Molecular testing frequently desirable

• Biopsy path along future resection axis

• Abdominal / Retroperitoneal
• Consider biopsy when:

• Possible neoadjuvant chemotherapy
• Non-sarcoma histology suspected

35

35

Tissue diagnosis

• Expert pathologists change dx frequently1,2

• NCCN: “Pathologic assessment of biopsies and resection specimens should be carried out by an experienced 
sarcoma pathologist”

36

1. Ray-Coquard I, et al. Sarcoma: concordance between initial diagnosis and centralized expert review in a population-based study within three European regions. Ann 
Oncol. 2012 Sep

2. Thway K, et al. Histopathological diagnostic discrepancies in soft tissue tumours referred to a specialist centre: reassessment in the era of ancillary molecular 
diagnosis. Sarcoma. 2014

36
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Staging Imaging in STS

• Extremity tumors: MRI for surgical planning
• Deep tissue / trunk lesions: Contrasted CT
• Metastatic disease evaluation: Non-contrast chest CT

37

37

Staging Imaging in STS

• Special considerations
• Myxoid / Round cell liposarcoma

• Total spine MR

• Total body MR

• CNS imaging:
• Angiosarcoma
• Alveolar soft part sarcoma
• Left-sided intra-cardiac sarcomas

38

38
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Staging Imaging in STS

• Imaging of regional lymph node basin
• Not routinely utilized
• Exceptions

• Angiosarcoma
• Rhabdomyosarcoma
• Synovial sarcoma
• Clear cell sarcoma
• Epithelioid sarcoma

39

39

Staging Imaging in STS

• PET/CT
• Not routinely utilized
• Exceptions

• Small round cell sarcoma
• Angiosarcoma
• MPNST

40

40
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Molecular testing

• Increasingly useful in diagnostic workup
• Less informative for therapeutics in 2023
• Commonly:

• MDM2, CDK4 amplifications: de-differentiated liposarcoma
• APC mutations: Desmoid tumors (FAP related)
• KIT, PDGFRA: Gastrointestinal stromal tumors
• Diagnostic gene fusions

41

41

42
1. “Soft Tissue Sarcoma”, NCCN Clinical Practice Guidelines in Oncology, Version 2.2022 (May 17, 2022)

42



UNC Lineberger Cancer Network Presented on July 26, 2023

For Educational Use Only 22

Adjuvant therapy

43

43

Adjuvant chemotherapy

44 1. Bramwell V, et al. Adjuvant CYVADIC chemotherapy for adult soft tissue sarcoma--reduced local recurrence but no improvement in survival: a study of the European 
Organization for Research and Treatment of Cancer Soft Tissue and Bone Sarcoma Group. J Clin Oncol. 1994

44
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Adjuvant chemotherapy

45
1. Adjuvant chemotherapy for localised resectable soft tissue sarcoma in adults. Sarcoma Meta-analysis Collaboration (SMAC). Cochrane Database Syst Rev. 2000

45

Adjuvant chemotherapy

46
1. Frustaci S, Adjuvant chemotherapy for adult soft tissue sarcomas of the extremities and girdles: results of the Italian randomized cooperative trial. J Clin Oncol. 2001 

46
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Adjuvant chemotherapy

47
1. Frustaci S,. Ifosfamide in the adjuvant therapy of soft tissue sarcomas. Oncology. 2003

47

Adjuvant chemotherapy

48
1. Pervaiz N. A systematic meta-analysis of randomized controlled trials of adjuvant chemotherapy for localized resectable soft-tissue sarcoma. Cancer. 2008

48
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Adjuvant chemotherapy

49 1. Fakhrai N,. Intensified adjuvant IFADIC chemotherapy in combination with radiotherapy versus radiotherapy alone for soft tissue sarcoma: long-term follow-up of a 
prospective randomized feasibility trial. Wien Klin Wochenschr. 2010 Nov

49

Adjuvant chemotherapy

50 1. Italiano A,. Effect of adjuvant chemotherapy on survival in FNCLCC grade 3 soft tissue sarcomas: a multivariate analysis of the French Sarcoma Group Database. Ann 
Oncol. 2010 Dec

50
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Adjuvant chemotherapy

51 1. Woll PJ, et al. Adjuvant chemotherapy with doxorubicin, ifosfamide, and lenograstim for resected soft-tissue sarcoma (EORTC 62931): a multicentre randomised 
controlled trial. Lancet Oncol. 2012 Oct

51

Adjuvant chemotherapy

52
1. Le Cesne A, et al. Doxorubicin-based adjuvant chemotherapy in soft tissue sarcoma: pooled analysis of two STBSG-EORTC phase III clinical trials. Ann Oncol. 2014

52
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Adjuvant chemotherapy

• No comprehensive answer
• Benefits appear to be more likely with:

• High-grade STS
• Regimens containing ifosfamide
• Limb STS

53

53

Risk prediction in sarcoma

• How to best identify patients at high risk of recurrence?

54
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Risk prediction in sarcoma

• MSKCC Postoperative Normogram
• Estimates risk of sarcoma-specific death at 12-years

• Size
• Depth
• Site of disease
• Histology
• Patient age
• Grade of disease

• Web-based calculator

55
1. Kattan MW, Leung DH, Brennan MF. Postoperative nomogram for 12-year sarcoma-specific death. J Clin Oncol. 2002 Feb 1;20(3):791-6.

55

Risk prediction in sarcoma

• SIN-system
• Categorizes as high / low risk for metastasis-free survival

• Tumor size > 8cm
• Presence of vascular invasion
• Microscopic tumor necrosis

• Specific pathologic criteria

56 1. Gustafson P, et al. Prognostic information in soft tissue sarcoma using tumour size, vascular invasion and microscopic tumour necrosis-the SIN-system. Eur J Cancer. 
2003 Jul;39(11):1568-76.

56
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Risk prediction in sarcoma

• Sarculator
• Estimates 5 and 10-year OS and risk of metastases in extremity STS

• Patient age at diagnosis
• Tumor size
• Tumor depth
• Surgical margin status
• Tumor grade
• Histological subtype

• Updated to include primary/recurrent retroperitoneal STS

57 1. Callegaro D, et al. Development and external validation of two nomograms to predict overall survival and occurrence of distant metastases in adults after surgical 
resection of localised soft-tissue sarcomas of the extremities: a retrospective analysis. Lancet Oncol. 2016 May

57

Risk prediction in sarcoma

58
1. Voss RK, et al. Sarculator is a Good Model to Predict Survival in Resected Extremity and Trunk Sarcomas in US Patients. Ann Surg Oncol. 2022 

58
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Neoadjuvant therapy

59

59

Neoadjuvant chemotherapy: ISG-STS 1001

60 1. Gronchi A,et al.. Neoadjuvant Chemotherapy in High-Risk Soft Tissue Sarcomas: Final Results of a Randomized Trial From Italian (ISG), Spanish (GEIS), French (FSG), 
and Polish (PSG) Sarcoma Groups. J Clin Oncol. 2020

60
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Neoadjuvant chemotherapy: ISG-STS 1001 trial

61

1. Gronchi A,et al.. Neoadjuvant Chemotherapy in High-Risk Soft Tissue Sarcomas: Final Results of a Randomized Trial From Italian (ISG), Spanish (GEIS), French (FSG), 
and Polish (PSG) Sarcoma Groups. J Clin Oncol. 2020

2. Gronchi A, et al. Histotype-tailored neoadjuvant chemotherapy versus standard chemotherapy in patients with high-risk soft-tissue sarcomas (ISG-STS 1001): an 
international, open-label, randomised, controlled, phase 3, multicentre trial. Lancet Oncol. 2017 

61

Neoadjuvant chemotherapy: ISG-STS 1001 trial

• Issues
• No control arm
• Longer follow up (toxicity)
• Differences in surgical techniques

• 32 hospitals across 4 countries

• Doxorubicin + ifosfamide (AIM) should remain standard in 
neoadjuvant

• Most benefit in sarculator OS < 60% in later pre-planned 
analysis

62

62
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(Neo)Adjuvant chemotherapy: Approach at UNC

• Risk-adapted approach
• High risk for recurrence with surgery alone
• Candidate for intensive chemotherapy
• Chemotherapy-sensitive histology
• In-depth discussion of limitations and unknowns in trial data

• Neoadjuvant favored over adjuvant, in most cases

63

63

Question #3

A 78 yo male with CAD notices progressive left thigh swelling and pain over the 
past 4 months.  CT imaging from his PCP demonstrates a 9x12cm mass in the 
deep thigh involving the neurovascular bundle, and a round 2cm solitary right 
upper lobe nodule. A core needle biopsy of the thigh mass demonstrates 
leiomyosarcoma.  

He is referred to you for treatment recommendations, and states he wants to 
“try something” for treatment but not “if it will make [him] really sick”.  Mild 
thigh discomfort is his only current symptom.

Exam: Thin, older male with enlargement of the left thigh.  His gait is normal, and 
lungs are clear.  PS is excellent.

64

64
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65

65

Metastatic STS

66
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Metastatic STS

• 1st line therapy, roughly 1980s-2000s:
• Doxorubicin, or
• Doxorubicin + ifosfamide (AIM)

67

67

Metastatic STS

68 1. Judson I, et al. Randomised phase II trial of pegylated liposomal doxorubicin (DOXIL/CAELYX) versus doxorubicin in the treatment of advanced or metastatic soft 
tissue sarcoma: a study by the EORTC Soft Tissue and Bone Sarcoma Group. Eur J Cancer. 2001 May

68



UNC Lineberger Cancer Network Presented on July 26, 2023

For Educational Use Only 35

Metastatic STS

69 1. Judson I, et al. Randomised phase II trial of pegylated liposomal doxorubicin (DOXIL/CAELYX) versus doxorubicin in the treatment of advanced or metastatic soft 
tissue sarcoma: a study by the EORTC Soft Tissue and Bone Sarcoma Group. Eur J Cancer. 2001 May

69

Metastatic STS

70
1. Sleijfer S, et al. Prognostic and predictive factors for outcome to first-line ifosfamide-containing chemotherapy for adult patients with advanced soft tissue 

sarcomas: an exploratory, retrospective analysis on large series from the European Organization for Research and Treatment of Cancer-Soft Tissue and Bone 
Sarcoma Group (EORTC-STBSG). Eur J Cancer. 2010 Jan

70
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Metastatic STS

71 1. D'Ambrosio L, et al. Doxorubicin plus dacarbazine, doxorubicin plus ifosfamide, or doxorubicin alone as a first-line treatment for advanced leiomyosarcoma: A 
propensity score matching analysis from the European Organization for Research and Treatment of Cancer Soft Tissue and Bone Sarcoma Group. Cancer. 2020 Jun

71

Metastatic STS

72 1. D'Ambrosio L, et al. Doxorubicin plus dacarbazine, doxorubicin plus ifosfamide, or doxorubicin alone as a first-line treatment for advanced leiomyosarcoma: A 
propensity score matching analysis from the European Organization for Research and Treatment of Cancer Soft Tissue and Bone Sarcoma Group. Cancer. 2020 Jun

72
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Metastatic STS

73

73

Metastatic STS

74
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Metastatic STS

75

75

Metastatic STS

76 1. Tap WD, et al. Effect of Doxorubicin Plus Olaratumab vs Doxorubicin Plus Placebo on Survival in Patients With Advanced Soft Tissue Sarcomas: The ANNOUNCE 
Randomized Clinical Trial. JAMA. 2020 Apr 7

76
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Metastatic STS

77 1. Tap WD, et al. Effect of Doxorubicin Plus Olaratumab vs Doxorubicin Plus Placebo on Survival in Patients With Advanced Soft Tissue Sarcomas: The ANNOUNCE 
Randomized Clinical Trial. JAMA. 2020 Apr 7

77

Metastatic STS

• 1st line therapy:
• Doxorubicin, or
• Doxorubicin + ifosfamide (AIM)
• Doxorubicin + dacarbazine in LMS?
• Liposomal doxorubicin
• Pazopanib

78

78
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Metastatic STS: Approach at UNC

1. Patient’s goals, symptoms and expectations

79

79

Metastatic STS: Approach at UNC

1. Patient’s goals, symptoms and expectations

2. QoL with ongoing and future therapy

80

80
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Metastatic STS: Approach at UNC

1. Patient’s goals, symptoms and expectations

2. QoL with ongoing and future therapy

3. Multidisciplinary care

81
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Metastatic STS: Approach at UNC

1. Patient’s goals, symptoms and expectations

2. QoL with ongoing and future therapy

3. Multidisciplinary care

4. Navigating changes in goals of care

82
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Metastatic STS: Immunotherapy

83

83

Metastatic STS: Immunotherapy
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Metastatic STS: Immunotherapy
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Metastatic STS: Immunotherapy
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Metastatic STS: Immunotherapy
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Metastatic STS: Immunotherapy
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Metastatic STS: Immunotherapy

• SARC028
• n=40, STS
• ORR 18%

• Alliance A091401
• n=85, bone + STS
• ORR: 16% with ipi + nivo, 5% 

with nivo
• Expansion cohorts for DDLPS and 

UPS
• ORR 4/24 with ipi + nivo
• ORR 2/24 with nivo

89

• Wilky, et al MDACC
• n=33, n=21 for non ASPS 
• 2/21 with pembrolizumab + 

axitinib

• Somaiah, et al MDACC
• n=56, STS + ASPS
• Similar findings with durvalumab 

+ tremelimumab

89

Metastatic STS: Immunotherapy

• Benefits greatest in certain subtypes
• ASPS
• UPS

• ddLPS

• Biomarkers needed

• PD1 vs. PDL1 + CTLA4 vs. PD1 + TKI

90

90
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Summary
Mark Woodcock
mark.woodcock@unchealth.unc.edu
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1. Workup and staging of STS can be 
straightforward, be aware of high-risk 
subtypes and situations that warrant 
early referrals

1. Adjuvant and neoadjuvant therapy for 
STS remains case-by-case

1. Newer data offers therapy for frailer 
patients with metastatic disease

1. Immunotherapy is not widely utilized 
outside of specific sarcoma subtypes
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