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Cateqories of the quidelines

a) Essential
b) Optimal
c) Optional

*Herewithessential will beeferred as (a)pptimal as (b) and optional as (c)
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EVALUATIONF SUSPECTED BONECEAMA

Symptomatic bone lesion (pain or swelling) < 40 years

L

Detailed history and clinical examination

L

Abnormal radiographs| —— See Appendix 1

L

MRI involved bone —_ See Appendix 1

L

Clinico-radiological correlation **

L
Biopsy —_— See Appendix 2

L

Clinico-radiological-pathological correlation

L

Diagnosis

L

See specific sarcoma treatment guidelines

** Please note that pathological fracture is not an emergency for internal fixation
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EVALUATIORFSUSPECTED SOFT HSSARCOMA

‘ Soft tissue neoplasm ‘

|

‘ Detailed history and clinical examination

|

‘ Imaging of local site —_—

|

‘ Clinico-radiological correlation

|

‘ Tumor deep to/ abutting deep fascia or >4cm or increasing in size ‘

l

| |
Biopsy| — | See Appendix 2 ‘ Consider excision biopsy/ observation ‘
| l
'Diagnosis l l

‘ Soft tissue sarcoma ‘

MRI +/- Radiographs
(Appendix -1)

See Soft tissue sarcoma guidelines
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EVALUATIORF SUSPECTED METABIBONE DISEASE

Symptomatic bone lesion (pain or swelling) > 40 years

|

Detailed history and clinical examination

|

Abnormal radiographs| —— See Appendix 1

|

Clinico-radiological correlation **

|

Suspected Metastasis / Myeloma / Primary bone neoplasm

|

| PET-CT / Cross sectional imaging chest, abdomen, pelvis
Tumor markers/ Myeloma work up

|

Biopsy from most accessible site | —— | See Appendix 2

|

Diagnosis

|

Histology specific treatment

** Please note that pathological fracture is not an emergency for internal fixation
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OSTEOSARCOMA

Symptoms-swelling & pain

|

Detailed clinical history

|

Clinicaldiagnosis

'

Workup for diagnosis
Basic imaging (local & chestay) & routine blood investigations)

'

Local 3D imagingMRI (with contrast) of entire boneith adjoining joints (a
OR- Local imaging X ray and Dynamic Contrast MRI with Diffugion

Additional serological investigations (alkaline phosphatase and lactate dehydrogésase)

|

Clinice radiological diagnosis

!

Biopsy (core needle biopsy preferred)
(Appendix3 for principles of biopsy)

|

Histopathological diagnosis (Use of Immunohistochemistry where appliq@ple

|

Workup for Staging
(NCCT scan chest & Bone sdah)
Or- (c)-Fs PET/EDF PEWith breath hold chest CT Scan)

\
! !

Non-metastatic Osteosarcoma Metastatic Osteosarcoma
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OSTEOSARCOMA NUKNTASTATIC PRESENOATI

Multiagent neoadjuvant chemotherapy (NACT)
[Ifosfamide Adriamycin, Cisplatin (IARJigh dose Methotrexate, Adriamycin, Cisplatin
(MAP)]-3 drugs combination is preferajlé)
(MAP / IAP Regimen)

!

Evaluation for local therapy (reimaging with MBtommended)a)

Limb sparing surgical resection possible with adequate oncologic margins

Yes No
l —
Limbsparing surgery Extremity Lesion Centro Axial Lesion
Evaluation of margins and necrosis——— Amputation Definitive radiotherapy
@
Proton beam therapy
©

If positive margins to consider l
additional local therapy Adjuvant chemotherapy

@ l

Surveillance

x MAP regimen should only be administered in centers with adequate facility for
monitoring Methotrexate levels.
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OSTEOSARCOMA METABTAAT PRESENTATION

!

Isolated Pulmonary
(Oligometastatic
less than 4, UL)

}

Chemotherapy(a)
(as for nonametastatic disease)

!

Evaluation for response / restaging

!
! !

!

Multiple Bilateral Norpulmonaryor both
and/or Deemed inoperable

\

y

No progression of disease Progression of diseass
or
Inoperable Metastasis

l

Local control and metastattomy
(as for nommetastatic diseasgp)

!

Adjuvant chemotherapyas for noametastatic diseasgp)

l

Surveillance

x May consider palliative chemotherapy with 2 age

p, 5 Consider
treatment with

Palliative intent

nts (cisplatin & doxorubicin) to

avoid toxicity and palliative radiotherapy for relieving pain.

X

Decision for palliative intent of treatment should be taken after discussion in-multi

disciplnary tumor board. The intent of treatment can change from palliative to

curative or viceversa based on the patiestclinical

condition.
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CHEMOTHERAPY FORTEOSARCOMA

Regimen Schedule
Cisplatin + Days 13: Doxorubicin 25mg/rfiday IVover 2 hoursplus
doxorubicin Day 1.Cisplatin 100mg/rhlV over 3 hours

Repeat cycle every 3 weeks for 6 cycles.

MAP (highdose
methotrexate +
cisplatin +
doxorubicin)

Neoadjuvant (week 110/2 cycles)

Cisplatin 120 mg/mz2 (4 h infusion of 60 mg/mz2 per day for 2 Yaysl doxorubicin 37-
mg/mz2 per day on days 1 and 2 asdur infusion (on weeks 1 and 6). This is followeg
highr-dose methotrexate 12 g/m2 over 4 h (maximum dose 20 gm) with hiagdration,
alkalinisation, and standard leucovorin rescue at a dosebahfj/m2 (weeks 4, 5, 9, an
10).

Adjuvant chemotherapy (week 1:29/4 cycles)

Cisplatin 120 mg/m2 (4 h infusion of 60 mg/m2 per day for 2 days) (on week 12 and
Doxorubicin 37-5 mg/m2 per day on days 1 and 2-asut infusion (on week 12, 17, 2
and ).

Highdose methotrexate 12 g/m2 over 4 h (maximum dose 20 gm) with kiggdration,
alkalinisation, and standard leucovorin rescue at a dose of 15 mg/m2 (weeks 15, 1
21, 24, 25, 28, 29).

Ifosfamide,
Adriamycin and
Cisplatin (IAP)

Ifosfamide 1.3ym/m?day 1,2 and 3
Adrimaycin 50 mg/rhiday 1
Cisplatin 100 mg/rhdivided over day B

Salvage/Secordine chemotherapy - Secondine chemotherapy for patients with
relapsed/refractory disease is given below).

Regimen

Schedule

Gemcitabine +docetaxel

a).

Days 1 and 8&semcitabine 675mg/mlV, plus
Day 8:Docetaxel 75100mg/n¥ IV.
Repeat cycle every 3 weeks for up to 13 cycles (median 4 cycles).

Carboplatin + ifosfamidg

+ etoposidg(a).

Days 1 and ZZarboplatin 400mg/rfiday IV plus

Days1-5: Ifosfamide 1,800mg/fiday IV + mesna + etoposide 100mdg/day
V.

Repeat cycle every 3 weeks for up to 12 cycles

Cyclophosphamide

topotecan(a).

Days 15: Cyclophosphamide 250mgAtV over 30 minutes
Days 15: Topotecan 0.75mg/mlV over 30 minutes
Repeat cycle every 3 weeks for-12 cycles.

Ifosfamide (high dose)

etoposide(a).

Days 15: Ifosfamide 1,800mg/rfiday IV + mesnalus
Days 15: Etoposide 100mg/riiday IV.
Repeat every 3 weeks for 12 cycles.

The choice of regimem second line therapy should be based on patient profile and drugs
used previously.
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RADIOHERAPY FARSTEOSARCOMA
Doses and technique

1. Definitive RT up to doses eT0Gy@ 1.82Gy/# to be considered Ja

2. Conformal portals, adaptive planning and image idgnce is
recommended (a

3. Select cases to be considered farticle beam therapy {c
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EWING BARCOMA

Symptoms-swelling & pain

Detailed clinical history

!

Clinicaldiagnosis

!

Workup for diagnosis
Basic imaging (local & chestay) & routine blood investigation)

Local 3D imagingMRI (with contrast) of entire boneith adjoining joints (a
OR- Local imaging X ray and Dynamic Contrast MRI with Diffugion

Additional serological investigations (alkaline phosphatase and lactate dehydrogenase

(@

ClinicoRadioldgical diagnosis

!

Biopsy (core needle biopsy preferred)
(Appendix3 for principles of biopsy)

!

Histopathologial diagnosis with IHC)AND Molecular Pathologg)(

!

Workup for Staging
Non-Contrast Computed Tomography of Chest AND Bone Scan AND Bone Marrow
Aspiration (2 siteBilateral) (9

OR
FDG PET Scan wigheath Hold CT Chesi) (a
OR

Non-Contrast Computed Tomography of Chest AND MRI Whole @Bpdypecial situatiors
like pregnancy)

!
! v

Non-metastatic9 g A ysaddraa Metastatic9 g A ysad@@a
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E L b G5ARCOMANONMETASTATIC AT PRESENTATION
v

Multiagent induction chemotherapy for at least 9 weeks prior to local thel@py
VACI/IE (vincristine + doxorubicin + cyclophosphamide alternating with ifosfamide + etopaside)
VIDE (vincristine + ifosfamide + doxorubicin + etoposida)
(Appendis for principles of chemotherapy)

!

Evaluation for local therapy between week 9 and 12 (reimaging with local Xray and MRI)

!

Limb sparing surgical resection possible with adequate oncologic margins

Yes No
Surgery ¢ ¢
Extremity Lesion Centro Axial Lesion

| l

Definitive RT vs. Ablative surgegy  Definitive radiotherapy
(Discuss with patient and multidisciplinary team)

| |

— Evaluation of margins antecrosis— Maintenance chemotherapy

l (@

Consider additional local therapy if positive margins
(Discuss with patient anehultidisciplinary team)

Indications for postoperative RT

Adjuvant RT to bstrongly consideredn -(Appendix6) (a)
1 Sites Spinal/ Paraspinal / pelvic location (Difficult to achieve adequate margins due
to complexanatomy)
1 Large tumor volume >300 cc
1 Pathological fracture
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Negative Margins Positive margins
> 90 % necrosis No adjuvant RT Adjuvant RT
< 90 % necrosis Discuss in multidisciplinary, Adjuvant RT
clinic (MDJC)

92 L bBHAREOMA METASTATIC AT PRESENTATION

| !

Isolated Pulmonary Multiple Non pulmonary or both
l Pulmonary and nompulmonary(Bone / Bone marrow)

Induction chemotherapy (as for nemetastaticdisease)

l (@

Evaluation for response / restagila v
No progression of disease Progression of disease—» Consider treatment with
l Palliative intent

Local control
(as for nonmetastatic disease)
and
Metastaectomy and / or Lung Bath (radiotherapg3ppendix6) (a)

!

Maintenance chemotherapgg)
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[ 1 9ah¢l 9w! t SARGOMA? L b DQa
Firstline non-metastatic diseas€Neoadjuvant/Adjuvantja)
Regimen [reference] Schedule
VAC/IE  (vincristine | Alternating VAC and IE cycles
doxorubicin +| VAC cycles

cyclophosphamide
alternating with ifosfamide
+ etoposide)

Day 1:Vincristine 2 mg/mi(max 2mg) IV over-50 minutes
Day 1:Doxorubicin 75mg/mlIVP or

Dactinomycin 1250mcg/MVP (Substitute for doxorubicin whe
cumulative lifetime doxorubicin dose of 375mgfimas been met)
Day 1:Cyclophosphamide 1200mgftV over 60 minutes + Mesna
IE cycles

Days 15: Ifosfamide 1800 mg/rhlV over 3 hours + Mesna

Days 15: Etoposide 100mg/rlV over 60 minutes

Repeat each cycle every 2 weeks or 3 weeks for 17 cycles

VIDE (ncristine +
ifosfamide + doxorubicin
etoposide)

Day 1:Vincristine 1.5 mg/rh(max 2mg) IV push over® minutes
Days 13: Ifosfamide 3g/mgIV continuous infusion over-3 hours +
Mesna (give concurrently with ifosfamide)

Days 13: Doxorubicin 20mg/rhlV continuous infusion over 4 hou
or Dactinomycin 500mcg/fV (Substitute for doxorubicin whe
cumulative lifetime doxorubicin dose of 375mgfimas been met)
Days 13: Etoposide 150mg/rlV over 1 hour

Repeat cycle every 3 weeks for up to 6 cycles

Secondline treatment for relapsed/refractory diseaséa)

Regimen [reference]

Schedule

Cyclophosphamide
topotecan

1 Days 5: Cyclophosphamide 250mgAtv over 30 minutes

Days 15: Topotecan 0.75mg/mlV over 30 minutes
Repeat cycle every 3 weeks fti-14 cycles

Irinotecan * temozolomide

Days 15: Temozolomide 100mg/Atday orally,plus

Days 15 and 8-12:Irinotecan 1620mg/m?/day IV at least 1 hou
after temozolomide.

Repeat cycle every 3 or 4 weeks.

Docetaxel + gemcitabine

Days 1 and 8semcitabines75mg/n? IV, plus
Day 8:Docetaxel 75100mg/n? IV.
Repeat cycle every 3 weeks for up to 13 cycles (median 4 cycle

x Decision for palliative intent of treatment should be taken after discussion in-multi
disciplinary tumor board. The intent of treatmeoan change from palliative to
curative or viceversa based on the patietstclinical condition.

x  The choice of regimen in second line therapy should be based on patient profile
and drugs used previously.
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w! SLhe¢l 9w! t SBRGOMA 2 L b DQa

Adjuvant Radiotherapy(a)
Radiotherapy doses and technique

1. Margin negative RO resection5@&y/25#s over 5 weeks)(a
2. Positive margin: R1 resectierb0.4Gy/28#s over 6 weeks, R2 resection
55.8G//31#s over 6.5 weeks Ja

Definitive Radiotherapy(c)

Radiotherapy doses and techniquB5.8Gy/31#s over 6 weeks)(a

Lung bath(a)

The recommended dose for lung bath is 12.6Gy/7#s over 10wi#tys$ailored portals (&
RT in metastatic disease

1. RT may be preferred local treatment (for primary as well the
metastatic sites) in oligometastatic casd€s). Margin negative RO
resection: £Gy/25#s over 5 weeks)(a

2. Positive margin: R1 resectierb0.4Gy/28#s over 6 weeks, R2 resection
55.8Gy/31#s over 6.5 weeks)(a

Palliative RT

RT can be used f@alliation of symptomatic sites (primary or metastatic or both) with dose
fractionation depending upon tolerance and resporice
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CHONDROSARCOMA

Symptoms-swelling & pain

l

Detailed clinicahistory

l

Clinical diagnosis

l

Workup for Diagnosis
Basic imaging (local & chestay) & routine blood investigation&)

l

Local 3D imagingMRI (with contrast) of entire boneith adjoining joints (a

OR- Local imaging X ray and Dynamic Contrast MRI with Diffugion

l

Clinice radiological diagnosis

l

Biopsy (core needle biopsy preferred)
(Appendix3 for principles of biopsy)

Histopathological diagnosis

l

Workup for Staging
(Local X ray & MRI & CT scan chest
Bone scarg(c)in primary casep

|
l l

Non-metastatic chondrosarcoma Metastatic chondrosarcoma
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CHONDROSARCOMMONMETASTATIC AT PRESENTATION

Limb sparing surgical resection possible witleguate oncologic margins

Yes No
Limb sparing surgery Extremity Lesion Centro Axial Lesion
Evaluation of margins < Amputation Befilwtiiomn
@
Proton beam
(©

If positive margins to
consider additional local therapy

CHONDROSARCOMIETASTATIC AT PRESENTATION

! ’

Isolated Pulmonary Non pulmonary or both

} }

Local control (as for nemetastaticdisease) Consider treatment wittpalliative intent
and metastaéctomy

(©
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RADIOTHERAPY FOR CHONDROSARCOMA

Doses andechnique

1. Definitive RT up to doses eT0Gy@ 1.82Gy/# to be considered Ja

2. Conformal portals, adaptive planning and image idgnce is
recommended (a

3. Select cases to be considered farticle beam therapy {c

Pagel9of 52



AT NATIONAL

National Cancer Grid (" cancer
Bone and Soft Tissue Tumors Management Guidelines 2019 ...

EXTREMITY SOFT TISSUE SARCOMA

Symptoms-swelling & pain

l

Detailed clinical history and examination

l

Clinical diagnosis

l

Workup for Diagnosis
Basic imaging (local & chestay, local MRI) & routine blood investigatis (a)

l

Clinico radiological diagnosis

l

Biopsy (core needle biopsy preferrgd)

l

Histopathological diagnosis

l

Workup for Staging
(Local X ray & MRI
NCCT scan chest & USG abdomen pgtais/neck/ axilla)(a)

|
! | !

Non- metastatic soft tissue sarcoma Metastatic soft tissue sarcoma

- Tumors referred after prior excision with inadequate or unknown margins need to
be considered for re excision with similar guidelinep@sary tumors
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EXTREMITY SOFT TISSUE SARCOUMKRMETASTATIATPRESENTATION

Evaluation for local therapy

v
Limb sparing surgical resection possible with adequate oncologic margins

Yes No

l

Discuss role of preoperative radiotherapy and/or chemotherapy
(Depends on tumor site / size / hidbgy)

Reevaluate clinically and with imaging if limb sparing
surgical resection possible with adequate oncologic margins

Limb sparing surgery
l Yes No
If surgical margins positive l l

- consider re excision
Limb sparing surgery Amputation

1 All upfront resectable cases should be evaluated for feasibility of-opeaative
interstitial brachytherapy.

Indications for postoperative radiotherapy(Appendix6) (a)
- All high grade lesions

- All recurrent lesions
- Low grade |l esions iIif deep seated /or = b5c

Chemotherapy may be offered to patients with high grade lesionsmds recurrent
lesions after discussion in multidisciplinafinic.
Ifosfamide and doxorubicin combination is preferr@ppendixb) (a)
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EXTREMITY SOFT TISSUE SARCUMMPASTATIC AT PRESENTATION

Complete resection possible at all sites

! !

Yes No
Discuss in multidisciplinary clinic Consider treatment with palliative intent

!

Localcontrol (as for normetastatic disease)
and metastaectomy(a)

|

Indications for radiotherapy and
chemotherapy as for nometastatic disease

(@)
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CHEMOTHERAPFOREXTREMITY SOHBSUE SARCOMA

Regimen Doses Histology specifig
approval
Ifosfamide  and | Ifosfamide(with mesna} gm/m2/day for 3 days None
doxorubicin Doxorubicin2Z5mg/m2/day for 3 days
with GCSF prophylaxis every 21 days
Single ageni 75mg/m2 every 21 days none
doxorubicin
Pazopanib 800mg per day orally Non adipocytic sarcoma

Administer on an empty stomach at least 1 hq
before or 2 hours after a meal

Trabectedin 1.5mg/m2 iv over 24 hours every 21 days Liposarcoma ang
(Premedicate with dexamethasone 20 mip

prevent hepatotoxicity) leiomyosarcoma

Eribulin 1.4mg/m2 iv D1 and D8 every 21 days Liposarcoma

x Decision for palliative intent of treatment should be taken after discussion in-multi
disciplinary tumor board. The intent of treatmeoan change from palliative to
curative or viceversa based on the patietstclinical condition.

RADIOTHERAPY FOR EXTREMITY SOFT TISSUE SARCOMA
Adjuvant Radiotherapy(a)

Doses and technique

1. Margin negative: 60Gy/30#s over 6 weeks with phased por{&k1l
50Gy/23#s followed by Rh with shrinkng portals 10Gy/5#s) (a)

2. Positive margin: To add a boost oft8Gy for microscopic/ gross positive
margins to the above planned dose.

3. Brachytherapy dose: 36Gy/9#s @ 400cGy per dose, twice a day.

Preoperative radiotherapy(c}o Adjuvant radiotherapy)

Doses and techniques0Gy/25#s over 5 weeks)(a

Definitive Radiotherapy(c)

Doses up to 70Gy @ 12&y/# to be considered

Palliative RT(c)

RT can be used for palliation of symptomatic sites (primary or metastatic or both) with dose

fractionation depending upon tolerance and response.
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SURVEILLANCE IN SARCOMAS

Follow up Strategy

During postoperative periogatient attends
rehabilitation services for physiotherapy

Follow up every 6 months for the first 5 yedas
Or
Every 3 months for first 2 years, every 6 months for next 3 y@ars

(Clinical evaluation, Radiological evaluation, Functional evaluation)

Annual follow up after 5 yeafs)

(Clinical evaluation, Radiological evaluation, Functional evaluation)

9 Clinical evaluationr Examination of local area.
1 Radiological evaluation X-ray of the local part and Chestry is done at every
follow up. CT scan of chest may be considered every 6 months for first 2 years.

1 Functional evaluation using special scores like MSTS Score etc.
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APPENDIX 1
Principles of management gfarcomas

General Principles:

Sarcomas are rare cancers that originate from transformed cells of mesenchymal origin.
Sarcomas are connective tissue tumors and arise comnfooy bones muscles, tendons,
cartilage,nerves, fatandblood vessels ahe appendicularskeleton, but they can alsarise

from other areas of the body. There are more than 50 types of sarcomas and can be
grouped into two main types a) Bone sarcomas and b) Soft tissue sarcomas (STS). Sarcomas
account 1215%& 12% of all cancers in ¢hpediatric and adult population respectively.
Outcomes forpatients with sarcomas has improved significantly otlee past3 to 4
decades due to advances in diagnostic radiology, pathology, chemotherapy, radiation
therapy, and improvement in surgical tegfjues including the availability of mick@ascular

tissue transfers, improvements in prosthetic design and availability of bonealatgrafts.

Any suspicious lesion (see below) in the bone or soft tissue should be referred to a

specialized sarcoma cauait for better outcomes.

When to suspect sarcoma

a) BONE SARCOMA: Commonest presenting symptoms of bone sarcomas: non
mechanical pain and a palpable mass arising from bone. This needs evaluation by a
biplanar plain radiograph. Features suggestive (butdiagnostic) of bone sarcoma
are:

1 Bone destruction and/or pathological fracture
1 New bone formation

1 Periosteal reactions

1 Soft tissue mass

b) SOFT TISSUE SARCOMA: Any soft lisspegreaterthan 5cmsand located deep to
the deep fascia should be regarded a# $i3sue sarcoma unless proved otherwise.
Most STS present as painless progressive swelling.

Biopsy:
Page25of 52
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All patients with a suspected sarcoma must undergo complete local imaging (as per
guidelines) before biopsy. Ideally, biopsies should be performed atémer where
definitive treatment is planned, alternatively, it can be done by a clinician trained in
performing biopsies and who understands the principles of limb salvage surgery. Core
needle biopsy is the gold standard for most cages Additional stdies like
immunohistochemistry, cytogenetic, and molecular studies are desirable in some
sarcomas | i ke Ewi(chaA#posrly gedarnted biopsy may thot @Iy fail

to provide the correct diagnosis but may lead the subsequent surgery being more
extensive, thus making the limb salvage surgery difficult and can impact survival
negatively.

Once the diagnosis of sarcoma has been establigf#ggbendix3/4), they should be
treated at a specialized in sarcoma center by a multidisciplinary team (MDT).

Staging work up:

All malignant musculoskeletal tumors should undergo staging investigation to assess the
extent of disease spread in the body. Imaging with radiographs in two perpendicular
planes with MRI to evaluate local extent of the disease.
1 Osteosaroma and chondrosarcoma are staged with raomtrast CTscan NCCT)
of the chest and a bone scai@)
T Ewi ng’ reqairex immeanarrowaspiration & biopsy from two different
sites in addition to NCCT chest and a bone s@n.
1 (c)PET scan with a breattold CT scan of chest is an alternative and may obviate
the need of invasive bone marrow biopsies.

1 STSStaging- Local imaging to be performed prior to doing a biofgy MRI with
contrast is recommended in all casés. NCCT chest for metastatic workugp
advised(a). Ultrasonography of regional lymph node basin may be done, particularly
for angiosarcoma, synovial sarcoma, rhabdomyosarcoma, epithelioid sarcoma and
clear cell sarcomagc)

1 Additional imaging to be considered based on histology afelksvs (a)

i) MRI whole spine: Myxoid/round cell liposarcoma
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i) Contrast CT scan of abdomen and pelvis: Myxoid/round cell liposarcoma,
epithelioid sarcoma, angiosarcoma, leiomyosarcoma.

i) MRI brain: Alveolar soft part sarcoma and angiosarcoma

iv) Contrast CT scan othe Pelvis: Lower extremity well differentiated
liposarcoma.

1 The F18 FDG PET CT scan with a breath hold CT of the chest may be used for
metastatic workup but is not cost effective and yet not recommended as standard of
care(c)

Treatment:

Sarcomas are bedteated by a multidisciplinary team comprising of a core team of

musculoskeletal oncologisturgeon, medical oncologist, radiation oncologist, radiologist

and a pathologist. Cross consultations with other disciplines like thoracic surgery, Gl

surgery, platic surgery, and rehabilitation medicine are essential to provide optimum

oncological and functional outcomes. Treatment is planned as per guidelines and
patients are reassessed periodically at different stages of treatment.

Further details: Sections o@steosarcoma, Chondrosarconlawi n g’ s amsl &oftc o ma

tissue sarcoma

A.) SURGERY: Goal of surgery is to achieve adequate oncologic clearance with optimal

function. Decision on type of surgical procedure is multifactorial \emies oncase

to casebasis, depading on factors|l i ke patient’s age, t umo
response to neeadjuvant treatment, socie c onomi ¢ f act or s, surg
etc.

Resected specimens need to be evaluated for adequacy of surgical margins
(Quantitative and Qualitative margins) and percentage necrosis (when neoadjuvant
chemotherapy has been administered). (ApperliX)

B.) CHEMOTHERAPY: Multiagent chemotherapy is the atarod care in osteosarcoma
and Ewi n g {Appersligh).(8) 0 ma

C.)RADIOTHERAPY: Osteosarcoma and chondrosarcoma are relativehgsisthmt
tumorsRadi ot herapy has a definite role in t

high-grade soft tissue sarcaan (Appendib)
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Surveillance:

Optimum surveillanceis essentialto diagnoselocal and/or distant relapse. A surveillance
visit usuallyentailsclinicaland radiologicalexamination.Thishelpsto asses®ncdogicaland
functional outcomes Most recurren@s occurin the first 2-3 yearsand decreaseovertime
andthesetumors are generallyfollowed up to 10 years.Intensefollow up may be required
for first 5 years.Intensity of surveillanceand interval betweenvisits may vary basedon risk
stratification and Institutional protocols. Standard follow-up investigations include a
detailed clinical history and examination,radiographs/ultrasonography/MRI of affected
regionwith chestradiographsor CTscansVisitsare usuallyplannedevery3 to 6 monthsfor

the first 2 years,every6 monthsfor the next 3 years,andannuallythereafter.

Principles of teatment

BoneSakcomas:

1 Baseline assessment of renal, cardiac and auditory fune{(i@BC, RFT, LFT, SE,
ECHO, ECGFR, Audiomety.

1 Counselling for Sperm banking for male patients of reproductive age while using
ifosfamide.

1 Fertility specialist consultation for female patients should be considered.

1 Utmost care should be taken to avoid a pathological fracture; weight bearing
precautions and splintage should be advised wherever deemed neceBsasgnce
of pathological fracture, either at presentation or during neoadjuvant chemotherapy
may increase t@ risk of local and systemic recurrence and negatively impacts
survival.Internal fixation of pathological fracture through a sarcoma should not be
done; the limb should be splinted, and neoadjuvant chemotherapy started.
Performance of limb can be attempmten a very carefully selected subset of these
patients without increased risk of local recurrence or death, taking into account
factors likehistopathology severity of fracture, degree of displacement, response to

chemotherapy, fracture union and respan$o neo adjuvant chemotherapy¥wing
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sarcoma ptients with pathological fractures require pesperative radiotherapy
after limb salvage.

1 All patients should be revaluated clinically before each cycle of chemotherapy
Patients with disease progressionriwg chemotherapy are at increasddr local

and systemic failure

1 Patients with disease progression during chemotherapy are at increased risk for local

and systemic failure.

o Local progression alone: Early definitive local therapy should be considered:

May result in amputation.

0 Systemic progression during chemotherapy: These patients can be

considered for best supportive care
1 Adjuvant radiation where indicated should be advised. (Appe@dix

1 All patients considered for surgery should undergo evaluation with a contrast MR,
MRI should include entire length of the affected bone. Limb salvage surgery with

wide margins and a functional limb is preferred.

1 Type of local therapy (Amputation vs Lifghlvage Surgery) to be decided based on
factors like local extent of tumor, involvement of adjacent structures, biopsy tracts,
pathological fracture, any prior surgical procedures, vaseuave-soft tissue

involvement, progression on chemotherapy etc.

1 Type of limb salvage to be based on skeletal maturity, location of tumor
(intercalary/transarticular/extraarticular). Reconstructive techniques to be based

on availability of resources and expertise.

9 Plastic and vascular surgeons to be involved in surgiaaning for reconstruction as

indicated.
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1 In Ewing sarcoma, theedision on the choice of local therapy should follow an MDT
discussion, and a detailed discussion with the patient/parents. Patients having
metastases at presentation should have a systesvaluation at the time of local
therapy, in the form of a whokbody PET CT / NCCT chest as applic@dle.

1 Osteosarcoma metastatic at presentation (oligometastatic) and deemed treatable:
Treatment practices as to the timing of surgery for primary anetastasis vary

depending on a) institutional protocol and b) patient and disease factors.

1 Management of recurrent Osteosarcoma needsake into account the timing of
recurrence/ metastases, number of metastases, and site of metastases. Each case

needs to be discussed in aMDT. (Appeilix

1 Complete removal of all metastases must be attempted. No clear benefit of second
line chemotherapy in isolated local recurrences. Patientd wdistant metastasis
with more than 18month DFI may be benefitted. These patients must be evaluated
on case by case basis in mudisciplinary team. (Appendi®). Non operable
metastases are treated with palliative intent treatment/ best supportive care.

T Oligometastatic Ewing’s sarcoma (only pu
presentation is treated with curative intent. These patients areevaluated after
induction chemotherapy with relation to local and systemic stagg

1 Metastatectomy afte completion of surgery of primary and all chemotherapy is an
acceptable alternativéc).

1 Lung bath is an essential component in the management of pulmonary metastasis in
Ewing s(@sar coma

1 Chondrosarcomas are radiotherapy resistant and chemotheragsistant tumors,

hence surgical excision remains the mainstay of treatment.

1 Dedifferentiated chondrosarcomas may receive magient chemotherapy like high

grade Osteosarcomi).
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T Mesenchymal chondrosarcoma may receive m

sarcoma(a).

1 It may be safe to treat extremity grade | (low grade) chondrosarcomas with- intra

lesional curettage without increasing the risk for local or metastatic recurrence.

1 Osteosarcomas diagnosed as low grade on initial biopsy (parosteal / low grade
intramedullary) are treated with wide excision only. If after definitive surgery a high

grade component is identified they receive multiagent adjuvant chemothefapy

1 Periosteal osteosarcomas are currently treated similar to {gigide osteosarcomas.

T Fo rel apsed Ewing’s Sarcoma, salvage ther
months after completion of maintenance chemotherapjreatment of relapse
should be decided in a MDT based on time of relapse, site(s) of relapse, prior

treatment and perfomance status.

Soft Tissue Sarcoma

1 Type of local therapy (Amputation vs Limb Salvage Surgery) to be decided based on
factors like local extent of tumor, involvement of adjacent structures, biopsy tracts,
pathological fracture, any prior surgical procedures, vaseuwtsvesoft tissue
involvement, progression on chemotherapy.

1 Plastic and vascular surgeons to be involved in surgical planning for reconstruction as
indicated.

1 The surgical specimen should be evaluated jointly by the surgeon and pathologist to
evaluate margin status, preferably immediately after surgery.

1 Radiation therapy should be considered for all highde tumours, tumours >5 cms,
recurrent tumours and turaurs with close/positive margins. Radiotherapy may be
administered as intraoperative brachytherapy or external beam radiotherapy or a
combination both(a). Radiotherapy may be delivered either as pre or postoperative
radiotherapy depending on surgeon/insttion preference. (Appendig)

1 Currently there is inadequate evidence to recommend adjuvant chemotherapy as
standard for all adult soft tissue sarcoma patients. It may be considered in a select
population of highgrade extremity sarcoma, > 5 cm or re@mt high-grade tumours
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using doxorubicin alone or a combination of doxorubicin plus ifosfanafier
discussion in multidisciplinary cliniany potential benefits should be considered in
the context of the short and lonterm toxicities of chemotherapy. (Appendsx

1 Management of metastatic STSneeds to take into account the timing of
recurrence/metastases, number of metastases, and sitenetastases. All cases
should be discussed in MDJomplete removal of all metastases must be attempted.

1 Second line chemotherapy may be considered on case by case basis after discussion
in MDT (9.

1 Non-operable recurrences are treated with palliativetant treatment/ best
supportive care.

1 Palliative radiotherapy may be required for disease or pain control. Palliative

chemotherapy/targeted therapy should be decided in a multidisciplinary clinic with
careful selection of agents to have minimum side efffend better quality of life.
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APPENDIX 2
Imaging Evaluation of Bone and Soft Tissue Tumors

Imaging modalities include

Radiographs
Magnetic Resonance Imaging (MRI)
Computed Tomography (CT) Scan

Bone scan

= =2 =2 A

Positron Emissiofomography (PET) / REJT

Radiograph:

Radiographs are easily available, inexpensive and are the first line of imaging in evaluation
of the bone(a). Absolutely benign lesions on radiographs do not require additional work up,
rest will require furtherimaging work up. Radiographs can be evaluated and in reported as

per below reported format.

Radiographic approach to bone tumors

Radiograph quality Acceptable / Not acceptable (whether/not joints proximal and dista
the lesion included in the lémn)

Age

Skeletal maturity Mature/immature

Location Epiphysis/Metaphysis/Diaphysis/combination of these

Relationship to the boneCentral/eccentric/juxtacortical/juxtaarticular(does juxtaarticula
lesion cross the joint)

Lesion typedlytic/sclerotic; Dimensions:

Distance from nearest surgical landmag#tistance from proximal and distal articular
surface, landmarks like greater or lesser tronchanter):

Matrix: Osseous/Chondroid/Ground glass/indeterminate

If lytic, zone of transition:Narrow/Wide

Cortex Intact/Expanded/Breached
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Periosteum Interrupted/uninterrupted

Uninterrupted Periosteal reactionSolid/Unilaminar/Buttress

Interrupted periosteal reactionMultilaminar (onion skin type)/Sunburst/Codman's triang
In immature skeletonrelationship to physisUninvolved/crossed

Extraosseous soft tissu€resent/Absent

Number of lesion:Solitary lesion/polyostotic disease

Skip LesionsYes/no and their number/s

IMPRESSIQN. . ..ot e e e e e e e e e et aen ]

Maanetic Resonance Imaging (MRI)

Further evaluation of aggressive bone tumours will often require MR ima@)aad is
preferred over CT scdp). The indications of doing MRI include further characterization of

1 Radiographically indeterminate lesion
1 Aggressive bone lesions
1 Normal radiograph with persistent localized symptoms.

MR imaging is superior in depiction of le@pional anatomic detail, detecting marrew
based skip lesions apart from characterizing the bone lesions and generally preferred ove
CT and radionuclide studidgse bone and PET scan.

MRI can be evaluated and in reported as per below reported format

Bone Tumor MRI Evaluation and Reporting Format

History of previous therapy or intervention, if any
Technique:

Radiographic findings

Findings:

= =4 -4 -

Whether full bone is covered or not
If Implant in sit- MARS protocol

= =

PRIMARY TUMOR:
Location: Which bone and Epi/Meta/Dia; within bone: Intramedullary,

= =
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Juxtamedullary, Cortical, Jux@ortical

Morphology: expansile/nomxpansile, mentiotfiluid-fluid levels
Cortical Breach: present/absent

Soft tissue component: present/absent.

= =4 -4

T2:hyper/iso/hypo

T1: hyper/iso/hypo

Diffusion restriction: present/absent
PC Enhancement with/without dynamics: if Dynamic type of enhancement curvg
Measurement othe soft tissue: AP x TS x CC cm

Craniocaudal extent of the marrow involvement: cm

Distance from proximal joint or other major bony landmark: if applicable
Distance from distal joint: if applicable

Physeal plate involvement:

Reaching upto articular surfac

Joint Involvement:

Presence of necrosis:

Presence of haemorrhage:

Presence of cystic areas:

Neurovascular bundle Relationship:

SKIP LESIONS AND OTHER LESIONS:

Lymphadenopathy Present / Absent, Local / Distant

Other Incidental Findings:

Comparisorwith prior study:

= =4 8 -8 _8_9_95_42_9_2._-2_-2_-2._-2._-2-2_-2_-2_-2_-1-°

=

I MP T 8 S S T 0 M e e e e

MRI findings consistent/inconsistent with radiographic findings of
Most likely diagnosis + differential diagnosis

== =

ComputedTomography:

CTscanhasa limited valuein diagnosisand evaluatingthe localextent of the diseaselt is
more usefulin evaluationof distantspreadof the diseasdike to lungandlymphnodes(a).
Theindicationsare -

1 Stagingor pulmonarymetastasisn both boneand soft tissuesarcomas

1 Diagnosingysteoid osteoma
1 Patientswith metallicimplants
1

Patientswith contraindicationto MRI
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1 Characterizatiomf equivocalchondroidlesions
1 Characterizatiomf lesionon complexanatomicallocationsline vertebrae.

1 Corticalinvolvementin somesoft tissuelesonsin closeproximity with bone

Bone Scan

Radionuclide bone scato not aid diagnosis of bone tumours, however remains the primary
imaging examination to screen for skeletal metastag@@sIn pregnant patients instead of
skeletal scintigraphy wholbody MR imaging can be done for the search of skeletal
metastasis.

PETScan:
PETscanis helpingin stagingsarcomasFDGor 18 PETscanare utilized. (¢)
Theindicationsare limited andwould include:
1 Stagingandposttreatment evaluationof patientswith osteosarcomand Ewing
sarcoma
1 Identifyinghighermetabolicsitesin negativebiopsiesfor higherdiagnosticyield

1 Evaluatiorof patientswith equivocalcartilagelesionsin somesettings

1 Identifying areas of sarcomatous change in the borderline cgmitaus tumours.

1 Evaluatiorof suspectednetastaticbonediseasanyelomaor lymphoma.

The use of FDG PET or PET/CT in the initial staging can lead to treatment optimisation
particularly in Ewing’s sarcoma patients due
lesions ovea bone scamowever inOGS patients, there is only little impaef FDGPET on

therapy planning because bone scan seems to be equally suited to detect skeletal
involvement.

FDG PET/CT is useful in detecting recurrence at the primary site and is often complgment
to other imaging modalities

Like malignant lesionsnfective pathologies and benign tumours can also show increased

standard uptake values (SUVs), hence the reliability in differentiation is always a question,
though t may be helpful in some cases.
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Appendix- 3
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Algorithm for performing biopsy imnusculoskeletal lesions

Biopsy

o Biopsy should be done in a centre where final surgical treatment is planned
o Also, should be done by the same surgeon or team who will be involved in the final surgical treatment

Clinico-radiologically suspicious of primary musculoskeletal neoplasm

PT/INR, Viral markers

Excision Biopsy

Core needle biopsy

Incision@

o Reserved for small (<3cm), superficial
soft tissue tumors
o Imaging should be complete
o Wide margins should be possible

o Preferred technique
o May need image guidance - Image intensifier, CT scan or USG

o Should be done if a definitive diagnosis is
not reached after repeated needle biopsy

Target representative area
o Periphery of soft tissue sarcoma, eyond pseudo capsule

- Extraosseous component in bone tumor

o If only intraosseous component, biopsy through the weakest cortex

o Adequate tissue for HPE
o Immunohistochemistry

o FNAC only for soft tissue recurrence or lymph node metastasis
o FNAC not to be used as a tool for primary diagnosis of sarcoma

o Cytogenetics
o Molecular Genetics
o Culture and sensitivity
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APPENDIX 4

Pathology Reporting formats
Bone Tumor Pathology Reporting Format

bl YSY XXXXXXXI2&LAGLFEE y2Y XXXXXXwSLI]2 NI
DNPAASR 08Y XXXXXX WSLRNISR 6@8Y XXXXXX
[ 2yadzZ GFyady XX

CLINICAL INFORMATION
Symptoms:
Duration of illness: Treatment history: or none
Others: Eg. H/o injury etc.
Exact Site: Location of Tumour: Type: Superficial / Deep. Clinical Tumour size:
Radiology findings
Bone involved:
Location of Tumor: Epiphysis&#hphysis/Diaphysis
Superficial / Deep
Extent of lesion: Narrow zone/Wide zone
Type of lesion: Lytic/Sclerotic/ Mixed
Cortical destruction and Soft tissue involvement
GROSS DESCRIPTION
Type of SpecimenCore Needle biopsgurettage, Excisional biopsy, Amputation, Not
specified.
Site: Epiphysis/apophysis, metaphysis, diaphysis (drop down); cortex, medulla, surfac
joint, soft tissues, cannot be determined
Exact Tumor size: __ x__x__(cm).
Gross margins (applicable in reseatispecimens). Anterior, posterior, superior, inferior,
lateral, medial, Closest margin (unoriented resection):
HISTOLOGY
Histologic Subtype (According to WHO Classification of Bone Tumours):
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Mitotic count __ per 10 hpf; Necrosis: present (less than 50%, 50% and more), abg
Histological Grade (For Sarcoma): I, Il, lll.-gmade, highgrade.

Lymphovascular invasion: present, absent.

Microscopic margins (in case of resection specimens)

Margin status cannot be ascertained.

Percentage necrosis (post chemotherapy treated resection specimens):

Less than 90 % ( Poor ) ,grade oStdbsastdm@artewdi) n g 'n g
sarcoma [¢

lymph nodes i f any: |l nvol ved................... Not
Skip lesions:

Metastasis: Nil/ Lung/Other sites

Ancillary Studies:

Recommended/ Not Recommended

Type of tests: (Interphase cytogenetics) FISHE¥EER letc.

Molecular by RPCREWSFLI1 EWSERGetc SYTBSX, SYISX1, SYISX2, EWATL,
PAX3FKHR, PAXFKHR.

TNM Tumour Stage:T/N/M (to type) / Cannot be ascertained.

Type of Resection: RO / R1 / R2

Addi tional Comment @
Signature:

Registrar: Consultant: Date
XXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXX XXX
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TNM STAGING

Primary tumor (T):

TX: Cannot be assessed
TO: No primary tumor
Tl: < 8cm, a: superf
T2: > 8cm, a: superficial b: deep
Regional lymph nodes (N):

NX: Cannot be assessed

NO: Negative

N1: Positive

Distant metastasis (M):

MO:  No metasasis

M1: Distant metastasis

Stage IA

Stage IB

Stage 1A

Stage 11B

T1la NO,NX MO Low grade
T1b NO,NX MO Low grade
T2a NO,NX MO Low grade

T2b NO,NX MO Low grade
Tl1la NO,NX MO High grade
T1b NO,NX MO High grade

T2a NO,NX MO High grade
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Soft Tissue Tumor Pathology Reporting Format

bl YSY XXXXXXXI 2a LIS 02 NI2 Yy 2X¥K XRKXKX X X

DNPEASR 08YXXWSLE2NISR 08YXXXXXX/ 2yadzZ G yidy

CLINICAL INFORMATION

Exact Site: Location of Tumour: Superficial / Dee@linical Tumour size:
Duration of illness:  Treatment history:

GROSS DESCRIPTION

Type of Specimen: Needle core fsy / Incisional biopsy / Excisional biopsy / Amputation

Exact Tumor size: __x__x__(cm).
HISTOLOGY
Histologic Subtype (According to WHO Classification of Soft Tissue Tumours):

, exact type cannot be ascertained.
Mitotic count per 10 hpf; Necrosis is seen (less than 50% / 50% and more) / not seen.
Histological Grade (For Sarcoma):

Lymphovascular invasion is seen / not seen / catreoascertained.

Microscopic margins

Margin status cannot be ascertained.
Ancillary Studies: Recommended/ Not Recommended

Cytogenetics (FISH test): Specify

Molecdar (RT PCR): Specify

TNM Tumour Stage: / Cannot be ascertained.
Type of Resection: RO / R1 / R2

Addi ti onal O o T 000 = o T
Signature:

Registrar: Consultant: te: Da

TNM STAGING

Primary tumor (T):

Tx: Cannot be assessed

TO : No primary tumor

T1 < 5c¢cm, a: superficial b: dee
T2: > 5cm, a: superficial b: deep
Regionalymph nodes (N):

Nx : Cannot be assessed

NO: Negative

N1: Positive

Distant metastasis (M):

MO:  No metastasis

M1: Distant metastasis
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Tumour site:

Supeficial: Defined as above fascia. This includes dermal and subcutaneous
Deep: Defined as below fascia. This includes Fascial, Subfascial, Intramuscular, Mediastin
abdominal, including Retroperitoneal, Head and Neck.

Histologic Grading:

System usé: French Federation of Cancer Centres Sarcoma Group (FNCLCC)
Grade 1 (Total Scores =3%, Grade 2 (Scores5), Grade 3 (Scores&

(i) Tumor Differentiation Score:-Q):

Well-differentiated liposarcoma

i/lyxoid liposarcoma

2Round cell liposarcoma

::’Ieomorphic liposarcoma

gediﬁerentiated liposarcoma

iibrosarcoma

i/lyxofibrosarcoma (malignant fibrous histiocytoma [MFH])
étoriform MFH (sarcoma, not otherwise specified [NOS)]
f/IFH, pleomorphic tye (patternless pleomorphic sarcoma)
3

Giant cell and inflammatory MFH (pleomorphic sarcoma, NOS, with giant cells or inflampma
cell)3

Welldifferentiated leiomyosarcoma

éonventional leiomyosarcoma

I2300rly differentiated / pleomorphic / epithelioid leiomyosarcoma

giphasic / monophasic synovial sarcoma

goorly differentiated synovial sarcoma

3I;Ieomorphidhabdomyosarcoma

f/lesenchymal chondrosarcoma

:éxtraskeletal osteosarcoma

:éwi ng’s sarcoma / Primitive neuroectoder
f/lalignant rhabdoid tumor

3
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Undifferentiated sarcoma
3

(i) Mitosis (Score): (3)

0-9/10 high power field (hpf)=1,3109/ 1 0 h pfohpE=2, = 20

(iii) Necrosis (Percentage) (Score)2j0

Defined as coagulative tumor necrosis in untreated specimens (chemo or radio)
0 = No necrosis, 1= <50% tumor necrosis, 2=> 50% tumor necrosis

Grade 1 = Low Grade. Grades 2 and 3 = High Grade.

Stage A T1a NO,NX MO Low grade
T1b NO,NX MO Low grade
Stage IB T2a NO,NX MO Low grade
T2b NO,NX MO Low grade
Stage IIA T1la NO,NX MO High grade
T1b NO,NX MO High grade
Stage 1IB T2a NO,NX MO High grade
Stage Il T2b NO,NX MO High grade
Stage IV Any T N1 MO Any grade
Any T Any N M1 Any grade
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APPENDIX5

Chemotherapy for Bone and Softissue Tumors

BoneSarcoma
Background

Chemotherapy is an important component of the management of bone tumors.
Chemotherapy can be given with curative intent or used in the palliative setting for
symptom control. The choice of chemotherapy regimen witledel on the tumor histology,

di sease stage, patient’s performance status
associated comorbidities.

Prerequisites before administration of chemotherapy.

It is important to clinically examine the patient an@rform laboratory tests before the
administration of chemotherapy. The chemotherapy should be administered under the
supervision of a qualified medical oncologist. All cases should be discussed in the
multidisciplinary tumor board including a surgical ologist and radiation oncologist before
starting treatment.

Regimenfor Osteosarcoma
Firstline treatment:

The following regimens are commonly used in the neoadjuvant, adjuvant and palliative
setting (a)

1. Cisplatin and doxorubicin (cisplatin and doxorubicin)
2. Ifosfamide, doxorubicin and cisplatin (IAP regimen)
3. Methotrexate, doxorubicin and cisplatin regimen (MAP)

It is important to ensure adequate intravenous hydration in patients receiving
chemotherapy folosteosarcoma as cisplatin and methotrexate are nephrotoxic.

Regimen [reference} Schedule

Cisplatin + doxorubicin | Days £3: Doxorubicin 25mg/rfiday IV over 2 hourglus
Day 1Cisplatin 100mg/mlV over 3 hours
Repeat cycle every 3 weeks for 6 cycles.

MAP (highdose | Neoadjuvant (week 110/2 cycles)

methotrexate + cisplatir; Cisplatin 120 mg/m?2 (4 h infusion of 60 mg/m?2 per day fc
+ doxorubicin) days) and doxorubicin 37-5 mg/m?2 per day on days 1 and
4-hour infusion (on weeks 1 and 6). This idoiwked by high

dose methotrexate 12 g/m? over 4 h (maximum dose 20
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with hyperhydration, alkalinisation, and standard leucovo
rescue at a dose of 15 mg/m? starting -28 h from
methotrexate infusion and continuing until methotrexa
concentratonwas ess than 0-1 upM (
Surgery: week 11

Adjuvant chemotherapy (week 1-29/4 cycles)

Cisplatin 120 mg/m2 (4 h infusion of 60 mg/mz2 per day fc
days) (on week 12 and 17). Cisplatin is capped at a cumu
dose of 480 mg/rh

Doxorubian 37-5 mg/m2 per day on days 1 and 2 asodir
infusion (on week 12, 17, 22 and 26).

Highrdose methotrexate 12 g/m2 over 4 h (maximum dose
gm) with hyperhydration, alkalinisation, and standa
leucovorin rescue at a dose of 15 mg/m? starting—28 h
from methotrexate infusion and continuing un
met hotrexate concentration
16, 20, 21, 24, 25, 28, 29).

Note:

Pedfilgrastim 6 mg is given on the day after comple
doxorubicin infusion.

Patients treated with amputation reéart chemotherapy 3 to 5
days after surgery; patients who undergo limb salvage
rotation plasty restart chemotherapy 10 to 21 days af

surgery.
Ifosfamide, Adriamycir Ifosfamide 1.3 gm/rhday 1,2 and 3
and Cisplatin (IAP) Adrimaycin 50 mg/rhday 1

Cisplatin 100 mg/rhdivided over day B

1 The treating medical oncologist will decide on the dose and schedule based on the
patient's needs. The above regimens are for guidance purposes only.

The above regimens are also used in patients with metasia&ase.

All the above regimens require growth factor support and routine monitoring of
hemogram and biochemical parameters as per institutional policy.

= =

Salvage/Secondine chemotherapy

Secondine chemotherapy for patients with relapsed/refractory el#se is given beloya).
There is evidence from retrospective studies that ma@ient chemotherapy is associated
with better survival than with singlagent chemotherapy. Patients who relapse withiad 1
months to 18 month®f completion oft r e a t me nespond veeihtd ¢hemotherapy.

Regimen Schedule

Gemcitabine + docetaxel Days 1 and 8Semcitabine 675mg/mlV,plus
Day 8:Docetaxel 75100mg/n? IV.
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Repeat cycle every 3 weeks for up to 13 cycles (me
4 cycles).

Carboplatin + ifosfamide | Days 1 and Zarboplatin 400mg/rfiday 1V,plus
etoposide Days 15: Ifosfamide 1,800mg/fiday IV + mesna
etoposide 100mg/rif/day IV.

Repeat cycle every 3 weeks for up to 12 cycles

Cyclophosphamide + topotecal Days %5: Cyclophosphamide 250mg/mlV over 30
minutes

Days 15: Topotecan 0.75mg//lV over 30 minutes
Repeat cycle every 3 weeks for-12 cycles.

Ifosfamide  (high dose) Days 15: Ifosfamide 1,800mg/ffiday IV + mesnalus
etoposide Days 15: Etoposide 100mg/fiday IV.
Repeat every 3 weeks for 12 cyxle

1 Not in order of preference. The treating medical oncologist will decide on the dose
and schedule based on the patient's needs. The above regimens are for guidance
purposes only.

1 Any drug which was/ were not used in fitste settings can be usdd a seconédine
setting.

/| KSY2G0KSNI LR F2N) 9gAyIQa { I NO2Y!

Firstline non-metastatic diseas€Neoadjuvant/Adjuvant}a)

Regimen [reference] Schedule

VAC/IE (vincristine Alternating VAC and IE cycles

doxorubicin 4+ VAC cycles

cyclophosphamide Day 1:Vincristine 2 mg/ri(max 2mg) IV over-50 minutes
alternating with| Day 1:Doxorubicin 75mg/rIVP or

ifosfamide + etoposide) | Dactinomycin 1250mcg/&VP (Substitute for doxorubici
when cumulative lifetime doxorubicin dose of 375mg/has
been met)

Day 1:Cyclophosphamide 1200mgiiV over 60 minutes -
Mesna

IE cycles

Days 15: Ifosfamide 1800 mg/mlV over 3 hours + Mesna
Days 15: Etoposide 100mg/mlV over 60 minutes

Repeat each cycle every 2 weeks or 3 weeks for 17 cycles

VIDE (vincristine  { Day 1:.Vincristine 1.5 mg/i(max 2mg) IV push over-1)
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ifosfamice + doxorubicin minutes

+ etoposide) Days 13: Ifosfamide 3g/mgIV continuous infusion over-3
hours + Mesna (give concurrently with ifosfamide)

Days 13: Doxorubicin 20mg/ralV continuous infusioover 4
hours or Dactinomycin 500mcg/tV  (Substitute for
doxorubicin when cumulative lifetime doxorubicin dose
375mg/n¥ has been met)

Days 13: Etoposide 150mg/lIV over 1 hour

Repeat cycle every 3 weeks for up to 6 cycles

Firstline treatment metastatic disease

Patients receiving treatment with palliative intent can be given VAC every 3 weeks dp to 6
12 cycles. Patients receiving treatment with curative intent can be treated with VAC/IE as
for non-metastatic diseasga)

Secondline treatment for relapsed/refractory diseasda)

Regimen [reference] Schedule

Cyclophosphamide | Days 15: Cyclophosphamide 250mg/tV over 30 minutes
topotecan Days 15: Topotecan 0.75mg//lV over 30 minutes
Repeat cycle every 3 weeks for-12 cycles

I+

Irinotecan Days 15: Temozolomide 100mg/Aday orally,plus
temozolomide Days 15 and 812:Irinotecan 16-20mg/n¥/day IV at least 1
hour after temozolomide.

Repeat cycle every 3 or 4 weeks.

Docetaxel + gemcitabing Days 1 and 8semcitabine 675mg/mlV, plus

Day 8:Docetaxel 75100mg/n? IV.

Repeat cycle every 3 weeks for up to 13 cycles (medi
cycles).

Note: not in order of preference
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Soft Tissue Sarcoma

Available evidence from meifanalysis and randomized controlled trials suggests that
adjuvant chemotherapy improves relapse free survival, data on overall survival however is
conflicting.

Modalities of delivering chemotherapy

Neoadjuvant chemotherapy NACT can be given in borderline resectatlenors with
chemo sensitive histologies. It may help to shrink the tumor and may increase resectability.
The responses are unpredictable. This may be combined with preoperative RT but toxicities
are higher. All sth cases should be discussed in MDJC and patient selection should be done
carefully.

Adjuvant chemotherapy Adjuvant chemotherapy should be considered in STS-paggery

if it is >6cm and high rgde and deep seatedn chemaosensitive histologies like
leiomyosarcoma, synovial sarcoma, myxoid liposarcoma, myxofibrosarcoma, pleomophic
undifferentiated sarcoma and can be avoided in histologies like clear cell sarcoma, alveolar
soft part sarcoma. However, in fewer histologies BMENST, epitheloid sarcoma it can be
done on case to case basisMDT. Data from most trials recommend® cycles of adjuvant
chemotherapy(a).

Advanced, Unresectable dvletastatic Disease.

First Line Single agent chemotherapy (doxorubicin, ifosfamide, dacarbazine, epirubicin) or
doxorubicinrbased combination chemotherapy (with dacarbazine/ifosfamide) have been
wide used for advancedjnresectable or metastatic STOther agents like gemcitabine,
docetaxol, vilnorebine and temozolamide have also been evaluated in clinical Sialgle
agent chemotherapy may be considered for other patients to avoid tox{eity.

After failure of the secordine therapy, best supportive care should be considered,
particularly in patients with notkeiomyosarcoma histology.

Second Line Therapyc)

Second line therapy after first line therafavourshistology directed approach.

Pazopanib, Trabectedin and Eribulin are mainly used agénler drugs used as second
line therapy - paclitaxel for angiosarcoma, propanolol for angiosarcoma, sorafenib for
desmoid tumors and Tazemetostat for INI negative epitheloid sarcoma. Similarly, ALK
inhibitors like crizotinib are effective in ALK positiv=TT and various anti angiogenic agents
like sunitinib are effective in advanced ASPS.

Summary of drugeind doses in localized and advanced STS
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Regimen Doses Histology specifig
approval

Ifosfamide and Ifosfamide(with mesna) 9 gm/m2 None

doxorubicin Doxorubicin 75mg/m2
Divided over 3 or 5 days with GQC
prophylaxis every 21 days

Single agen| 75mg/m2 every 21 days none

doxorubicin

Pazopanib 800mg per day orally Non adipocytic
Administer on an empty stomach at least sarcoma
hour before or 2 hours after a meal

Trabectedin 1.5mg/m2 iv over 24 hours every 21 days | Liposarcoma an(
(Premedicate with dexamethasone 20 mg| leiomyosarcoma
prevent hepatotoxicity)

Eribulin 1.4mg/m2 iv D1 and D8 every 21 days Liposarcoma
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APPENDIX6

Radiotherapyfor Bone and Soft Tissue Tumors

Bone Sarcomas

Ewi rBarcoma

Adjuvant Radiotherapy(a)
Radiotherapy doses and technique

3. Margin negative RO resection5@y/25#s over 5 weeks)(a

4. Positive margin: R1 resectiorb0.4Gy/28#s oveb weeks, R2 resection
55.8G//31#s over 6.5 weeks Ja

5. Target volumes should encompass the tumor bed along with margins for
the microscopic disease. Scar and the drain site need not be chased.
Tailored potals for all patients (g IMRT +£ IGRT can be ad (Q.

Definitive Radiotherapy(c)

RT is preferred over surgery as local treatment for tumors presenting with metastatic
disease (RT for primary as well as metastatic sites)

Radiotherapy doses and technique

1. 55.8Gy/31#s over 6 week®)

2. Target volumes should encompass the gross tumor (GTV) with margin for
microscopic disease (CTV).

3. Tailored potals for all patients (g IMRT ++ IGRT can be used)(c

4. Adaptive RT may beonsidered if required {c

5. Concurrent CTRT protocol to be used wioih RT.

Lung bath(a)
The recommended dose for lung bath is 12.6Gy/7#s over 10wi#tys$ailored portals (&
RT in metastatic disease

RT may be preferred local treatment (for primary as well as the metastatic sites) in
oligometastatic cases (¢). RT doses are same as that of npetastatic cases.
Hypofractionated RT can be considered for skeletal metastatic sites.

Patients with disseminated disease or with multiple bony metastasis should be treated with
palliative intent(c).

Palliative RT

RTcan be used for palliation of symptomatic sites (primary or metastatic or both) with dose
fractionation depending upon tolerance and resporice
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Osteosarcoma and Chondrosarcoma

Radiotherapy doses and technique

1. Definitive RT up to doses BTO0Gy@1.8-2Gy# to be considered (a).
2. Conformal portals, adaptive planning and image&lgace is recommended Ja

3. Select cases to be considered farticle beam therapy {c

Soft Tissue Sarcomas

Radiotherapy reduces local recurrences and may have aadnhon the overall survivah
STS Intra operative interstitial brachytherapy should be considered for extremity STS,
wherever feasible.

Adjuvant Radiotherapy(a)

Indications of adjuvant RT

1.
2.
3.
4.

High grade tumors
Tumors>/=5 cms

Close or positive margins
Recurrent tumors

Radiotherapy doses and technique

4.

8.

9.

Margin negative: 60Gy/30#s over 6 weeks with phased portals1(Ph
50Gy/23#s followed by RA with shrinkng portals 10Gy/5#s) (a)

Positive margin: To add a boost ofl8Gy for microscopic/ gross positive
margins to the above planned dose.

Target volumes should encompass the tumor bed along with margins for the
microscopic disease. Scar and the drain site need not be chased. Tailored
portals for all patients (a IMRT ++ IGRT can be used)(c

. Attempt should be made to spare around 1.2.0cm of limb circumference

as well as reduce doses to uninvolved bone/ joint and minimize hotspots on
the skin andsubcutaneous tissues)a

Radicopaque clips placed during surgery helplefining the tumoibed. €)
Adjuvant chemotherapy if planned, to be considered after completion of RT.

10.Brachytherapy dose: 36Gy/9#s @ 400cGy per dose, twice a day.
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Preoperative radiotherapy(c}xo Adjuvant radiotherapy)

To be considered for marginally/borderline resectableesas
Radiotherapy doses and technique

1. 50Gy/25#s over 5 weeks)(a

2. Target volumes should eampass the tumor (GTV) with a&rds margin for
microscopic disease (CTV).

3. Tailored patals for all patients (a IMRT +/IGRT can be used)(c

Adaptive RT may beonsidered if required c

5. Neoadjuvant chemotherapy if planned, to be considered either before
starting RT or after completion of RT.

B

Definitive Radiotherapy(c)
To be considered for select cases with unresectable/ inoperable tumors.

Doses up to 70G@ 1.82Gy/# to be considered. Conformal portals, adaptive planning and
image guidance can be considered.

Palliative RT(C)

RT can be used for palliation of symptomatic sites (primary or metastatic or both) with dose
fractionation depending upon tolerancand response. They may help decreasing pain,
temporarily arresting tumor growth or to achieve haemostasis.
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