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Abstract
Soft Tissue Sarcomas (STS) are a heterogeneous group of rare tumors which arise from mesenchymal
cells. The malignant precursor cells may differentiate into several lineages such as muscle, adipose,
fibrous, cartilage, nerve or vascular tissue to name a few. There are over 50 different subtypes
of soft tissue sarcomas, of which undifferentiated pleomorphic sarcoma, adipocytic sarcoma,
leiomyosarcoma, nerve sheath sarcoma being more common. The treatment options for soft tissue
sarcoma include surgery, radiation therapy, chemotherapy and targeted therapy. In this article we
focus on approved treatments and newer therapeutic approaches for management of soft tissue
sarcomas.
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Soft Tissue Sarcomas (STS) are mesenchymal neoplasms with over 50 subtypes (Figure 1),
which vary in molecular, histological and clinical characteristics. They can occur in any site within
the body, with extremity, trunk, head and neck, and retroperitoneum being the most common sites.
The most common subtypes are Undifferentiated Pleomorphic Sarcoma (UPS), Liposarcoma (LPS),
Leiomyosarcoma (LMS), Synovial Sarcoma(SS), and Malignant Peripheral Nerve Sheath Tumors
(MPNSTs). Incidence of STSs is rare, with occurrence rate of <1% of adult cancers [1]. Metastasis
is common, with up to 50% high grade STSs developing metastases and often die of their disease
[2]. TNM staging of soft tissue sarcoma is shown in Table 1. STS is one of the 5 most common
causes of cancer related death in young adults and pediatric patient population [1]. Historically, the
median Overall Survival (OS) for advanced metastatic STS is about 12 months, whereas the more
recent studies with newer drugs have shown overall survival improving up to 18 months. Thus,
improvements in treatment modalities are further required [3]. In this article we review treatment
options for some of the common and uncommon subtypes of soft tissue sarcomas.

General Treatment Approach of Metastatic Soft Tissue Sarcoma
The most common route of spread of soft tissue sarcomas is hematogenous, mostly to lungs
[4]. Lymph node metastasis is uncommon except with epithelioid sarcomas, rhabdomyosarcomas,
angiosarcomas and clear cell sarcomas [5]. Treatment of metastatic STS is challenging, and the
treatment is mostly palliative with median OS of 12 months to 18 months. Chemotherapy is the
standard approach, and sometimes combined with surgical resection (metastatectomy), with
reported survival benefit [6].
Systemic management
First line chemotherapeutic agents:
a. Doxorubicin +/- Ifosfamide: A randomized phase III trial in 326 patients with advanced
soft tissue sarcoma compared Doxorubicin (doxo) versus with two different treatment schedules
of ifosfamide (continuous IV infusion vs. bolus ifosfamide). Results showed no difference between
the three arms. The progression free survival was 2.52 months (doxo group) versus 2.16 months
(ifosfamide group) and overall survival of 12 months (in doxo group) versus 10.92 months
(ifosfamide group) (p =0.076) [7].
The phase III EORTC 62012 trial compared doxorubicin versus doxorubicin with ifosfamide.
The results showed higher response rate and progression free survival with the combination but no
statistically significant improvement in overall survival (PFS: 7.4 months (doxo + ifosfamide) and
4.6 months (doxo alone group) p =0.003); overall survival: 14.3 months (doxo + ifosfamide) versus
12.8 months (doxo alone) p =0.076). The one year overall survival was numerically higher with
combination but not significant. The combination therapy had higher grade 4 toxicities. Thus, based
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Figure 1: Sarcoma subtypes.

Second line and beyond systemic therapies:

on the results, the combination of DOX-IFO still remains a standard
treatment option in patients who are in need for a response prior to
potential surgical resection or with symptomatic metastatic disease
[8].

a. Trabectedin: Trabectedin, an alkylating agent derived from
Caribbean Sea squirt was approved by the FDA in 2015 for metastatic
liposarcoma and leiomyosarcoma (L-sarcomas). The phase III trial
of trabectedin versus dacarbazine showed median progression
free survival of 4.2 months with trabectedin, and 1.5 months with
dacarbazine, Clinical Benefit Rate (CBR) was 34% (trabectedin
group) versus 19% (dacarbazine). The median overall survival was
12.4 months (trabectedin group) versus 12.9 months (dacarbazine
group) (HR 0.87, p =0.37) [12].

b. Doxorubicin +/- Olaratumab: Based on phase II data,
olaratumab obtained conditional approval from FDA and EMA in
combination with doxorubicin for patients with metastatic soft tissue
sarcoma in late 2016. The phase II study compared the combination
against doxorubicin single agent as first line treatment for metastatic
soft tissue sarcoma. The median OS (Overall Survival) was 26.5 months
with combination versus 14.7 months with doxorubicin alone (HR
0.46, p =0.0003). The PFS was 6.6 months with combination versus
4.1 months with doxorubicin alone (HR 0.67, p =0.0615). Although
confirmatory phase III data is pending, olaratumab is still considered
an optional agent, but nevertheless promising [9].

b. Pazopanib: Based on results from phase III (PALETTE) trial,
pazopanib, an oral tyrosine kinase inhibitor was approved for nonadipocytic sarcomas. The study compared pazopanib vs. placebo in
patients who had progressed on anthracycline based regimen. The
results showed a median PFS of 4.2 versus 1.5 months, and disease
stabilization of 67 versus 38% favoring pazopanib in patients with
non-adipocytic sarcomas progressing after first line chemotherapy.
Overall survival was 12.5 months (pazopanib group) versus 10.7
months (placebo group) (p =0.25) [13].

c. Gemcitabine +/- Docetaxel: In randomized phase II trials,
Docetaxel in combination with gemcitabine has demonstrated activity,
especially in uterine leiomyosarcoma compared to gemcitabine alone.
The response rate was 16 vs. 8%, with median PFS 6.2 months vs. 3
months and median OS of 17.9 months vs. 11.5 months in Docetaxel
+ gemcitabine versus gemcitabine groups respectively [10].

c. Dacarbazine +/- Gemcitabine: In a randomized phase II trial,
combination of Gemcitabine and Dacarbazine every 14 days versus
dacarbazine alone showed improved median PFS (4.2 months versus
2 months) and overall survival (16.8 months versus 8.2 months),
especially in leiomyosarcoma [14].

d. Doxorubicin vs. Docetaxel/Gemcitabine: In the randomized
phase III trial, doxorubicin was studied against combination of
gemcitabine and docetaxel in first line treatment of advanced
unresectable or metastatic soft tissue sarcoma. The results showed no
significant difference in proportion of patients alive and progression
free at 24 weeks between both the groups [46.3% (95% CI 37.5 - 54.6)
vs. 46.4% (37.5 - 54.8)]; median progression free survival was 23.3
weeks in doxorubicin group (95% CI 19.6 - 30.4) vs. 23.7 weeks in
gemcitabine and docetaxel group (95% CI 18.1 - 20.0) (hazard ratio
for PFS was 1.28, 95% CI 0.99 - 1.65, p =0.06) [11].
Remedy Publications LLC., | http://clinicsinoncology.com/

d. Gemcitabine +/- Docetaxel: In randomized phase II trials,
docetaxel in combination with gemcitabine showed activity in uterine
leiomyosarcoma compared to gemcitabine alone. The RR was 16 vs.
8% favoring the combination, with median PFS of 6.2 months vs. 3
months and OS of 17.9 months vs.11.5 months favoring docetaxel +
gemcitabine [10].
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study was conducted to evaluate efficacy and safety of Aldoxorubicin
(ALDOX) compared to doxorubicin in patients with advanced soft
tissue sarcomas. Results showed that single agent aldoxorubicin
therapy demonstrated improvement in progression free survival
(5.6 months in ALDOX group Vs 2.7 months in doxorubicin group)
and six months progression free survival (46% and 23% in ALDOX
and doxorubicin groups respectively). ALDOX therapy exhibited
manageable adverse effects and no evidence of acute cardiotoxicity
[15].

Table 1:
TNM staging for soft tissue sarcoma
Primary tumor (T)
TX

Primary tumor cannot be assessed

T0

No evidence of primary tumor

T1

Tumor 5 cm or less in greatest dimension*
T1a Superficial tumor
T1b Deep tumor

g. Aldoxorubicin vs. Investigators’ choice treatment: A
phase III open-label study was conducted to compare safety of
Aldoxorubicin (A) to Investigators Choice (IC) of treatment
(dacarbazine, doxorubicin, pazopanib, ifosfamide, and gemcitabine/
docetaxel) in Soft Tissue Sarcoma (STS) patients, who have relapsed
or were refractory to prior chemotherapy. Results (summarized in
Table 2), found that aldoxorubicin showed Progression Free Survival
(PFS) benefit only in L-sarcoma (liposarcoma + leiomyosarcoma)
and is well tolerated with lack of cardiotoxicity [16].

Tumor more than 5 cm in greatest dimension*

T2

T2a Superficial tumor
T2b Deep tumor
Regional lymph nodes (N)
NX

Regional lymph nodes cannot be assessed

N0

No regional lymph node metastasis

N1

¶

Regional lymph node metastasis

Distant metastasis (M)
M0

No distant metastasis

M1

Distant metastasis

Role of immunotherapy
NY-ESO-1 is highly expressed in MRC-LPS (myxoid round
cell liposarcoma) and 80% of SS, and also in other subtypes such as
uterine LMS and osteosarcoma [17]. Based on this, a pilot study was
conducted with anti-CTLA-4 (cytotoxic T-lymphocyte antigen-4)
antibody ipilimumab, in NY-ESO-1 expressing SS. Results showed
that ipilimumab was well tolerated with no serious adverse events,
even though no objective responses were seen among the six patients
treated [18]. In another study which was conducted using NY-ESO-1
engineered T cells, four out of six responses were seen in NY-ESOexpressing SS patients [19].

Δ

Histologic grade (G)
GX

Grade cannot be assessed

G1

Grade 1

G2

Grade 2

G3

Grade 3

Anatomic stage/prognostic groups
T1a

N0

M0

G1, GX

Stage IA
T1b

N0

M0

G1, GX

T2a

N0

M0

G1, GX

Tumor-Infiltrating Lymphocytes (TILs) which play an important
role in the immune response, has been found in multiple STS
subtypes such as LPS, LMS, SS and MPNST. Similar to CTLA-4,
the Programmed Cell Death 1 (PD-1) receptor and its Programmed
Death Ligand-1 (PDL-1) is another checkpoint molecule. In a
retrospective study conducted on STS patients, PD-L 1 expression
was found in 100% of patients with epithelioid sarcoma, 53% of SS,
38% of rhabdomyosarcoma, 33% of Ewing sarcoma [20]. A phase II,
SARC 028 trial was conducted in patients with 7 different subtypes
of pretreated sarcomas to evaluate the effect of Pembrolizumab
(Keytruda), PD-1 inhibitor. Treatment with Pembrolizumab resulted
in reduction of tumor size in 33% of patients having undifferentiated
pleomorphic sarcoma and dedifferentiated liposarcoma [21].

Stage IB
T2b

N0

M0

G1, GX

T1a

N0

M0

G2, G3

Stage IIA
T1b

N0

M0

G2, G3

T2a

N0

M0

G2

Stage IIB
T2b

N0

M0

G2

T2a, T2b

N0

M0

G3

Any T

N1

M0

Any G

Any T

Any N

M1

Any G

Stage III
Stage IV

Note: cTNM is the clinical classification, pTNM is the pathologic classification.
*Superficial tumor is located exclusively above the superficial fascia without
invasion of the fascia; deep tumor is located either exclusively beneath the
superficial fascia, superficial to the fascia with invasion of or through the fascia, or
both superficial yet beneath the fascia.
¶Presence of positive nodes (N1) in M0 tumors is considered Stage III.

Specific Soft Tissue Sarcoma Subtypes with
Unique Treatment Options
Liposarcoma
Liposarcoma is one of the most common soft tissue sarcomas
which account for nearly 20% of all adult sarcomas. Based on histology
and molecular profile, liposarcomas can be classified into following
categories: well/differentiated liposarcoma/atypical lipomatous
tumor; dedifferentiated liposarcoma; myxoid liposarcoma;
pleomorphic liposarcoma; and liposarcoma, not otherwise specified
[22,23] (Table 3,4,5). Due to their heterogeneity and distinct
underlying molecular mechanisms that drive growth, liposarcoma
subtypes respond variedly to different treatments.

e. Doxorubucin vs. Gemcitabine/Docetaxel: In the randomized
phase III trial, frontline doxorubicin versus gemcitabine and docetaxel
was compared in patients with advanced unresectable or metastatic
soft tissue sarcoma. Results showed no significant difference in
proportion of patients alive and progression free at 24 weeks between
both the groups (46.3% (95% CI 37.5 - 54.6) vs. 46.4% (37.5 - 54.8));
median progression free survival was 23.3 weeks (doxorubicin group)
(95% CI 19.6 - 30.4) vs. 23.7 weeks (gemcitabine and docetaxel) (18.1
- 20.0) (hazard ratio for PFS was 1.28, 95% CI 0.99 - 1.65, p =0.06)
[11].

Well-differentiated liposarcoma/Atypical lipomatous tumor:
Well differentiated liposarcoma is the least aggressive among

f. Aldoxorubicin vs. Doxorubicin: A phase 2b, open randomized
Remedy Publications LLC., | http://clinicsinoncology.com/
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Table 2: Results of phase III study of Aldoxorubicin in soft tissue sarcomas.
Variable

Aldoxorubicin (n= 218)

Investigator's choice(n=215)

ITT(time to death months)
ORR (total population)

8.3

4.2

PFS at 4 months (total population)

40.8

31.6

PFS at 6 months (total population)

24.8

14.9

DCR (total population)

30.3

20.9

DCR (L-sarcoma group)

37.5

23

TEAE (grade > = 3 AE)

61

46.4

ORR: Objective Response Rate; PFS: Progression Free Survival; DCR: Disease Control Rate; TEAE: Treatment Emergent Adverse Events [16].
Table 3: Common Cytotoxic Chemotherapeutic Agents Used in Sarcoma [22].
Class

Subclass
Platinum agents

Drug

Myelosuppression, nephrotoxicity, ototoxicity, neuropathy

Cyclophosphamide

Myelosuppression, cystitis

Ifosfamide

Myelosuppression, cystitis, CNS toxicity

Dacarbazine

Myelosuppression, gastrointestinal toxicity

Nitrogen mustards
Alkylating agents
Triazines
Nucleoside analogs
Antimetabolites

Selected Major Toxicities

Cisplatin

Temozolomide

Myelosuppression

Gemcitabine

Myelosuppression

Antifolate drugs

Methotrexate

Myelosuppression, mucositis, hepatotoxicity, pneumonitis

Anthracyclines

Doxorubicin

Myelosuppression, cardiotoxicity, mucositis

Anti-tumor antibiotics
Other
Taxanes
Mitotic inhibitors
Vinca alkaloids

Topoisomerase I inhibitors
Topoisomerase inhibitors
Topoisomerase II inhibitors

Actinomycin-D

Myelosuppression

Docetaxel

Myelosuppression, peripheral neuropathy, edema

Paclitaxel

Myelosuppression, peripheral neuropathy, hypersensitivity

Vinblastine

Myelosuppression, peripheral neuropathy

Vincristine

Peripheral neuropathy

Vinorelbine

Myelosuppression, peripheral neuropathy

Irinotecan

Myelosuppression, diarrhea

Topotecan

Myelosuppression

Etoposide

Myelosuppression

liposarcoma subtypes which accounts for one-third of liposarcomas
[24]. Surgery is the main treatment of choice [25,26].

Other agents in liposarcoma management
CDK4 antagonists: In well differentiated and dedifferentiated
liposarcoma, CDK4 (Cyclin Dependent Kinase 4) is highly expressed,
which makes it an attractive target. In-vitro studies with Palbociclib,
a CDK4/CDK6 inhibitor induced cell cycle arrest at G1 phase in
CDK4 overexpressing liposarcoma cells [32]. A phase II study
with palbociclib 125 mg daily for 21 of 28 days in patients with
well differentiated and dedifferentiated liposarcomas with CDK4
amplification showed 12-week PFS rate of 66% and low incidence of
hematologic adverse events [33].

Dedifferentiated liposarcoma: Dedifferentiated liposarcoma
has a distant recurrence rate of nearly 30% [27]. Surgical resection
is the main treatment modality. Even with aggressive resection,
some patients have high rates of local recurrence, but standard
chemotherapy regimens are generally ineffective. New treatments
regimens using trabectedin or eribulin could be considered in patients
with unresectable dedifferentiated or advanced liposarcoma [28].
In a phase II randomized clinical trial, patients with well
differentiated/dedifferentiated liposarcoma were treated with
palbociclib. The progression free survival at 12 weeks was 57.2 %
(95% CI) and the median progression free survival was 17.9 weeks
(95% CI). Neutropenia was the most common side effect [29].
Myxoid liposarcoma: Surgery with or without radiation therapy
is the common treatment modality. Approximately 40 % of patients
experience relapse despite local therapy, and chemotherapy using
doxorubicin +/- ifosfamide is a treatment, with reported response
rates of just over 40% [30].

MDM2 (Murine Double Minute 2 homolog) antagonists:
Increased expression of MDM2 has been observed in dedifferentiated
liposarcoma. Nutlins, a class of midazoline compounds showed
potent activity against MDM2 [34]. A phase I study was conducted
in 68 patients with solid malignancies of which 21 patients with
dedifferentiated liposarcoma were treated with a maximum tolerable
dose of 300 mg/orally/day of SAR405838, an oral spirooxindole
derivative that binds MDM2 with high specificity. Results showed
stable disease in 11 of 21 patients (52%). Most common adverse
events were nausea, fatigue, diarrhoea and thrombocytopenia.

In a retrospective study, patients with myxoid liposarcoma
treated with trabectedin had a response rate of 50 % (CI 95%) and
median progression free survival of 17 months (95% CI) [31].

Eribulin: Eribulin is a synthetic macrocyclic ketone derived from
marine sponges, which exerts chemotherapeutic effects through
unique microtubule dynamics inhibitory effect. In a phase III study,
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Table 4: Targeted therapies for sarcomas.
Tumor

Drug and target

Gastrointestinal stromal tumor

TKIs: C-KIT, PDGFR-alpha

Dermatofibrosarcoma Protuberans (DFSP)

Imatinib: PDGFR-beta

Chordoma

Imatinib: PDGFR-beta

Alveolar Soft Parts Sarcoma (ASPS)

Sunitinib and Cediranib: VEGF receptor, MET, RET

Solitary Fibrous Tumor (SFT)

Sunitinib, Bevacizumab + Temozolomide: VEGF, PDGFR, RET

Angiosarcoma

TKIs: VEGF (Taxanes and Doxil)

Pigmented Villonodular Synovitis (PVNS)

Imatinib: COL6A3-M-CSF t(1,6)

Inflammatory Myofibroblastic Tumor

Crizotinib: ALK

Liposarcoma

MDM2 inhibitors: MDM2

Chondrosarcoma

HedgeHog pathway

Perivascular Epithelioid cell Tumor (PEComa)

Everolimus or Temsirolimus: mTOR

Table 5: FDA approved newer drugs for soft tissue sarcoma.
Drug

Year of approval

Indication

Pazopanib

2012

For advanced non-adipocytic soft tissue sarcomas

Trabectedin

2015

Unresectable or metastatic liposarcoma or leiomyosarcoma

eribulin

2016

Unresectable or metastatic liposarcoma

olaratumab

2016

For metastatic soft tissue sarcoma appropriate for anthracycline therapy

Table 6: Liposarcoma Subtype-Specific Treatment Options.
Treatment

ALT/WDLS

DDLS

MRCL

PLS

Chemotherapy

Resistant

Insensitive

Sensitive

Mixed

Doxorubicin ± ifosfamide [3,40]

−*

+

+++

++

Gemcitabine and docetaxel [2]

−

+/−

Unknown

Unknown

Trabectedin [4]

−

+

+++

+

Eribulin [5,48]

Unknown

++†

++†

++†

Palbociclib‡ [16-18]/ LY2835219* [23]

+

++

−

−

First- and second-line treatment failures

CDK4 and MDM2 targeted therapy

CDK4 and MDM2 targeted therapy

Trabectedin

Unknown

ALT: Atypical Lipomatous Tumor; CDK4: Cyclin-Dependent Kinase 4; DDLS: De-differentiated Liposarcoma, MDM2: Murine Double Minute 2; MRCL: Myxoid Round
Cell Liposarcoma; PLS: Pleomorphic Liposarcoma; WDLS: Well-Differentiated Liposarcoma.
*The positive (+) and negative (−) symbols in each column represent treatment response by response rate, progression-free survival, or overall survival.
†Overall survival advantage not distinguished for these three subtypes.

patients with liposarcoma or leiomyosarcoma were randomly
assigned to eribulin or dacarbazine. The primary end point was overall
survival. Results found that patients in eribulin group had overall
survival of 13.5 months compared to 11.5 months in dacarbazine
group. Subset analysis of patients with liposarcoma showed that
patients in eribulin group lived for 15.6 months compared to 8.4
months in dacarbazine group. Due to the significant improvement
of 7.2 months, eribulin was approved for the treatment of inoperable
and advanced liposarcoma on January, 2016 [35].

leiomyosarcoma received ifosfamide with MESNA (Mercaptoethane
Sodium Sulfonate). Results showed partial response in 17.2% patients
and grade 3 or 4 granulocytopenia in 11% patients [36].
In another phase II study, patients with advanced, persistent or
recurrent uterine leiomyosarcoma were treated with trabectedin.
Results showed partial response in 10% patients; stable disease in 50%
patients; progression free survival and overall survival of 5.8 months
and 26.1 months respectively. Side effects such as neutropenia,
thrombocytopenia and anemia were commonly noted [37].

Liposarcoma subtype specific management options are shown in
Table 6.

In another phase 2 study, patients with uterine leiomyosarcoma
positive for Estrogen Receptor (ER) and Progesterone Receptor (PR)
were treated with aromatase inhibitor letrozole. Progression free
survival at 12 weeks was 50% and stable disease was found in 54%
patients [38].

Uterine leiomyosarcoma
Leiomyosarcoma accounts for 20% to 25% of STS and may arise
from uterus, retroperitoneum and extremities. Uterine sarcomas
account for approximately 3% to 7% of uterine cancers. The common
subtypes include: 1) Leiomyosarcoma, 2) Endometrial stromal
sarcoma, 3) Adenosarcoma, 4) High Grade Undifferentiated Sarcoma
(HGUS).

Gastrointestinal stromal tumors
GIST (Gastrointestinal Stromal Tumors) is a form of soft tissue
sarcoma of the gastrointestinal tract. Various mutations have been
identified including in KIT gene (exons 9, 11, 13 and 17), PDGFRA
(Platelet Derived Growth Factor Receptor Alpha) gene (exons 12,

In a phase II study patients with advanced or recurrent
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Table 7: Selected Histology-Specific Chemotherapeutic Regimens in Soft-Tissue Sarcoma [22].
Chemosensitivity

Selected Histology

Selected Conventional Chemotherapy Regimen(s)

Ewing sarcoma & Ewing family tumors VAC/IE VAI VIDE

Chemo therapy integral to disease
management

Chemosensitive

Intermediate chemosensitivity

Non-pleomorphic rhabdomyosarcoma

VAC VAdriaC VAC/IE IVA

Myxoid liposarcoma

doxorubicin, ifosfamide, AIM, trabectedin

Synovial sarcoma

doxorubicin, ifosfamide, AIM( doxorubicin, ifosfamide, mesna)

Uterine leiomyosarcoma

gemcitabine, docetaxel + gemcitabine, docetaxel + doxorubicin API( doxorubicin,
cisplatin, ifosfamide)

Angiosarcoma

paclitaxel, gemcitabine, doxorubicin

Desmoplastic small round cell tumor
(DSRCT)

P6 protocol +/− thiotepa, carboplatin and SCT

Desmoid, aggressive fibromatosis

methotrexate + vinblastine, doxorubicin +/− dacarbazine

Leiomyosarcoma

doxorubicin +/−dacarbazine, trabectedin, gemcitabine + docetaxel

MPNST

IA/IE

Myxofibrosarcoma

doxorubicin, AIM

Pleomorphic liposarcoma

doxorubicin, AIM, doxorubicin + dacarbazine

Pleomorphic rhabdomyosarcoma

doxorubicin, AIM, VAI

Undifferentiated pleomorphic sarcoma doxorubicin, AIM

Relatively chemoresistant

Chondrosarcoma

cyclophosphamide + sirolimus

Solitary fibrous tumor

temozolomide + bevacizumab, TKLs( Sunitinib/ Sorafenib)

Well- or dedifferentiated liposarcoma

doxorubicin, AIM, doxorubicin + dacarbazine, palbociclib

VAC/IE: Vincristine, Doxorubicin, Cyclophosphamide alternating with Ifosfamide, etoposide; VAI: Vincristine, Doxorubicin, Ifosfamide; VIDE: Vincristine, Ifosfamide,
Doxorubicine, Etoposide; VAC: Vincristine, Actinomycin D, Cyclophosphamide; VAdriaC, Vincristine, Doxorubicin, Cyclophosphamide; IVA, Ifosfamide, Vincristine,
Dactinomycin; MAP: Methotrexate, doxorubicine, cisplatin; AP: Doxorubicin, Cisplatin; AIM: Doxorubicin, Ifosfamide, MESNA; API: Doxorubicin, Cisplatin, Ifosfamide;
P6 protocol, Cyclophosphamide, Doxorubicin, Vincristine, Ifosfamide, Etoposide; SCT: Stem-Cell Transplant; IA/IE: Ifosfamide, Doxorubicin followed by Ifosfamide,
Etoposide.
Table 8: Proposed treatment sequence for advanced or metastatic, high-grade soft tissue sarcoma [66].
Sarcoma subtype

First line

Second line

UPS

a

Anthracycline-based regimen

Gemcitabine + docetaxel

LPS

a

Anthracycline-based regimen

LMS

a

Anthracycline-based regimen

SS

a

Anthracycline-based regimen

MPNST

a

Anthracycline-based regimen

b

Third line

Fourth line

Pazopanib

PDL-1

Trabectedin or eribulin

Eribulin or trabectedin

Gemcitabine + docetaxel

Trabectedin

c

d

High-dose ifosfamide

Pazopanib

Pazopanib

Pazopanib

Anthracycline-based regimens include: single-agent doxorubicin, doxorubicin and ifosfamide, doxorubicin and olaratumab, or liposomal doxorubicin.
Trabectedin particularly effective for myxoid/round cell LPS.
c
Gemcitabine + docetaxel particularly effective for uterine LMS.
d
High-dose ifosfamide only recommended for select patients with good performance status and preserved renal function.
e
Clinical trials are recommended for eligible patients.
UPS: Undifferentiated Pleomorphic Sarcoma; LPS: Liposarcoma; LMS: Leiomyosarcoma; SS: Synovial Sarcoma; MPNST: Malignant Peripheral Nerve Sheath Tumor.
a
b

14 and 18). About 10% to 15% of gastrointestinal stromal tumors
carries wild type sequences in all hot spots of KIT and PDGFRA and
hence called as wild type GISTs. The Carney-Stratakis syndrome
comprising of hereditary GIST and paraganglioma is a result of germ
line mutation in the mitochondrial tumor suppressor gene pathway
involving the Succinate Dehydrogenase (SDH) subunits SDHD,
SDHC and SDHB.

leiomyosarcoma, synovial sarcoma, undifferentiated pleomorphic
sarcoma and malignant peripheral nerve sheath tumors [40]. The
most common treatment for RPSs is primary resection.
A retrospective analysis to evaluate the effect of adjuvant
radiotherapy found 3 year local recurrence rate was 49% in surgery
alone group and 34% in surgery plus radiotherapy group. However
limited data is available about role of adjuvant chemotherapy in the
management of RPSs [41].

The treatment of GI stromal tumors may include combination of
surgery with or without systemic therapy, either in neo-adjuvant or
adjuvant setting. The decision regarding need for systemic therapy is
based on the risk stratification for recurrence. Three tyrosine kinase
inhibitors have been approved for treatment including Imatinib,
Sunitinib and Regorafenib.

In a prospective trial patients with surgically resected sarcomas of
the retroperitoneum were randomly assigned to receive post-operative
high dose radiotherapy alone or Intraoperative Radiotherapy
(IORT) in combination with low dose post-operative external beam
radiotherapy. Results showed comparable median survival time in
both groups (45 vs. 52 months). In patients who received IORT, there
was lower incidence of loco-regional recurrences (6 of 15 (40%) vs.
16 of 20 (80%)), fewer complications of disabling enteritis (2 of 15
vs. 10 of 20) but a higher frequency of radiation related peripheral

Retroperitoneal sarcoma
Retroperitoneal Sarcomas (RPSs) are rare tumors that account
for nearly 15% of STSs [39]. The most common histologic subtypes
are Well or Dedifferentiated Liposarcoma (WDLPS or DDLPS),
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neuropathy (9 of 15 Vs 1 of 20) [42].

A prospective study was conducted in 21 HIV infected subjects
(with associated Kaposi sarcoma) to evaluate the effect of Highly
Active Antiretroviral Therapy (HAART) on circulating Kaposi
Sarcoma (KS) associated Herpes Virus (KSHV) load in HIV infected
individuals. 10/21 patients showed favorable Kaposi sarcoma response
(Complete response: 6; partial response: 4) with HAART alone.
60% of patients had an undetectable KSHV load with antiretroviral
therapy. No significant difference between subjects receiving protease
inhibitors or non-nucleotide reverse transcriptase inhibitor based
treatment combination was noticed [54].

In a case control, propensity score matched analysis; overall
survival was assessed in patients with retroperitoneal sarcomas who
received preoperative radiotherapy, postoperative radiotherapy and
no radiotherapy. Results showed overall survival of 110 months in
preoperative group versus 66 months in patients who did not receive
radiotherapy (p <0.0001, 95% CI) and 89 months in postoperative
group versus 64 months in patients without radiotherapy (p <0.0001,
95% CI) [43].
Angiosarcoma

In a retrospective study pretreated patients with aggressive,
non-visceral classic Kaposi sarcoma received pegylated liposomal
doxorubicin. Complete and partial responses were noticed in 10% and
70 % of patient population. 20% of patients developed neutropenia.
Median progression free survival was 9 months (95 % CI); at a median
follow up of 36 months 75% patients remained alive [55].

Angiosarcomas are unusual malignant tumors of endothelial
origin with high propensity for metastatic disease and in general with
poor prognosis.
For localized tumors, radical surgical resection is the primary
treatment option. Because of the high risk of local recurrence,
adjuvant radiotherapy +/- chemotherapy is recommended.

Dermatofibrosarcoma protuberans
Dermatofibrosarcoma Protuberans (DFSP) is an uncommon, low
grade STS which originates from cutaneous mesenchymal cells. It is
characterized by slow growth with low rates of invasion and most
commonly occurs in the 20 to 50 years age group. The most common
mechanism involved in the pathogenesis of dermatofibrosarcoma is
rearrangement of chromosome 17 and 22, leading to activation of
Platelet Derived Growth Factor (PDGF), which acts as a stimulus for
tumor growth.

In a retrospective study, 9 patients with cutaneous angiosarcoma
received docetaxel. 2/9 patients showed complete response and
4/9 patients showed partial response. 3/9 patients experienced
severe dermatitis; with no significant incidence of neutropenia and
peripheral neuropathy [44].
In a phase II trial, patients with metastatic or unresectable
angiosarcoma were treated with paclitaxel. Results showed
progression free survival of 74% and 45% after 2 and 4 months
respectively. Median time to progression was 4 months and median
overall survival was 8 months. Anemia and fatigue were the most
toxicity [45].

The most common treatment modality is complete surgical
resection with microscopically negative margins. For locally
unresectable/metastatic DFSP, tyrosine kinase inhibitor, imatinib
has been approved for treatment. This is based on a phase II trial
with imatinib 400 vs. 800 mg in patients with locally advanced or
metastatic DFSP. This showed Objective response rate of 50% in
imatinib group. There was no significant difference in response rate
and Time To Progression (TTP) between 400 mg vs. 400 mg dosing
[56,57].

In another phase II trial, 32 patients with advanced angiosarcoma
were treated with bevacizumab. Two patients had partial response; 11
with stable disease and meantime to progression were 26 weeks. One
patient had graded 4 adverse events [46].
Kaposi sarcoma
Kaposi Sarcoma (KS) is an angioproliferative malignancy that
occurs most often due to infection with Human Herpes Virus 8
(HHV-8) and classified into 4 types: Classic; endemic; iatrogenic;
AIDS associated [47].

Alveolar soft part sarcoma
Alveolar soft part sarcoma is a rare malignancy which accounts
for 0.8% of STS. It usually arises in soft tissue or bone mostly affecting
patients younger than <35 years. Due to the extreme vascular nature
of the tumor, early metastasis, frequently at the time of presentation
is common [58].

Management: In a prospective clinical trial, topical Imiquimod
showed objective response (complete or partial) in 47 % patients [48].

In a phase II trial, cediranib, a VEGFR (Vascular Endothelial
Growth Factor Receptor)-1,2, 3inhibitor, showed 35% objective
response rate and disease control rate of 84% at 24 weeks [59].

Data from case series showed regression of cutaneous Kaposi
sarcoma lesions with topical timolol [49].
Nitrogen cryotherapy and laser therapy have been used for local
control of small CKS (Classic Kaposi’s Sarcoma) lesions [50].

In another study, Sunitinib, a TKI (Tyrosine Kinase Inhibitor)
with anti VEGF activity showed median progression free survival of
19 months with 86% patients being free of progression at 6 months.
Median overall survival was 56 months. Most common toxicities
were neutropenia, thrombocytopenia, hypothyroidism and arterial
hypertension [60].

Intralesional
therapy:
Intralesional
injection
using
chemotherapeutic agents (commonly vinblastine, bleomycin)
causes local regression of cutaneous KS lesions [51]. Intralesional
injection using Interferon Alfa (IFNa), alone or in combination with
interleukin-2, has also shown regression of CKS lesions [52].

Newer approaches with immune check point inhibitors, targeted
drug combinations and tumor vaccines are active in this subtype of
sarcoma [61].

Electrochemotherapy using small electric current (electroporation,
a form of electromotive drug administration) enhances drug delivery
into the tumor. This has been mostly used with bleomycin. In a study
conducted on 23 patients with CKS treated using this approach,
results showed tumor regression in all patients with complete
regression seen in 65% [53].
Remedy Publications LLC., | http://clinicsinoncology.com/
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Hematopoietic tumors originating from CD 34 + myeloid
progenitor cells include Histiocytic Sarcoma (HS), Langerhans Cells
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Histiocytosis/Sarcoma (LCH) and Interdigitating Dendritic Cell
Sarcoma (IDCS), whereas stromal or mesenchymal derived tumors
include Follicular Dendritic Cell Sarcoma (FDCS) and fibroblastic
reticular cell tumors.

from soft tissue sarcoma in adults. Analysis of data from a prospective
database of 1772 sarcoma patients. Ann Surg. 1993;217(1):72-7.
6. Blay JY, van Glabbeke M, Verweij J, van Oosterom AT, Le Cesne A,
Oosterhuis JW, et al. Advanced soft-tissue sarcoma: a disease that is
potentially curable for a subset of patients treated with chemotherapy. Eur
J Cancer. 2003;39(1):64-9.

A retrospective analysis was conducted on patients with FDCS,
IDCS, and HS to evaluate the impact of surgery, radiation and
systemic therapies on overall survival. Results showed that with
surgical management, patients with localized disease had significant
improvement in overall survival than those with metastatic disease
in FDCS (p =0.04) and IDCS (p =0.014) but no significant difference
in HS group (p =0.95). Adjuvant radiotherapy and neo adjuvant
chemotherapy with doxorubicin and ifosfamide regimens did not
show significant improvement in overall survival. In IDCS, a 5 year
overall survival rate of 71 % was noted with surgery alone [62].

7. Lorigan P, Verweij J, Papai Z, Rodenhuis S, Le Cesne A, Leahy MG, et al.
Phase III trial of two investigational schedules of ifosfamide compared with
standard-dose doxorubicin in advanced or metastatic soft tissue sarcoma: a
European Organisation for Research and Treatment of Cancer Soft Tissue
and Bone Sarcoma Group Study. J Clin Oncol. 2007;25(21):3144-50.
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et al. Doxorubicin alone versus intensified doxorubicin plus ifosfamide
for first-line treatment of advanced or metastatic soft-tissue sarcoma: a
randomised controlled phase 3 trial. Lancet Oncol. 2014;15(4):415-23.

For localized FDCS, surgical resection is the treatment of choice.
Analysis of 66 patients with advanced FDCS showed an overall
response rate of 80% in 10 patients who received gemcitabine and a
taxane (2 complete responses); and the median response duration was
13.4 months (range 3 to 83 months). Partial responses were noticed in
3 patients who received ifosfamide and doxorubicin based regimens
and in one of the 2 patients who were treated with an anthracycline
based regimen (CHOP: cyclophosphamide, doxorubicin, vincristine,
prednisone) [63].

9. Tap WD, Jones RL, Van Tine BA, Chmielowski B, Elias AD, Adkins D, et
al. Olaratumab and doxorubicin versus doxorubicin alone for treatment of
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Lancet. 2016;388(10043):488-97.
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Peritoneal sarcomatosis in pediatric malignancy
Peritoneal Sarcomatosis (PSC) is characterized by peritoneal
involvement of multiple sarcomatous tumors. The most common
pediatric PSC are seen in Desmoplastic Small Round Cell Tumors
(DSRCT) and rhabdomyosarcoma. Chemotherapy and palliative
surgery are the common treatment practices, but long-term outcomes
were poor.

12. Demetri GD, von Mehren M, Jones RL, Hensley ML, Schuetze SM,
Staddon A, et al. Efficacy and Safety of Trabectedin or Dacarbazine for
Metastatic Liposarcoma or Leiomyosarcoma after Failure of Conventional
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Some of the newer treatment modalities such as Cytoreductive
Surgery (CRS) followed by Hyperthermic Intraperitoneal
Chemotherapy (HIPEC) have resulted in prolonging remission in
pediatric population [64].

14. García-Del-Muro X, López-Pousa A, Maurel J, Martín J, Martínez-Trufero
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Results from a prospective database of patients who underwent
CRS/HIPEC showed that median intraabdominal disease free and
overall survival after CRS/ HIPEC were 17.2 (95% CI: 2.4 - 19.7) and
22.6 months (95% CI: 6.1 - 62.6 months) respectively. The recurrence
rate with CRS/ HIPEC Vs CRS only was 17.2 Vs 10.7 months (p
=0.52) [65].

15. Chawla SP, Papai Z, Mukhametshina G, Sankhala K, Vasylyev L, Fedenko
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Advanced Unresectable Soft-Tissue Sarcoma: A Phase 2b Randomized
Clinical Trial. JAMA Oncol. 2015;1(9):1272-80.

References

16. Chawla SP, Ganjoo KN, Schuetze S, Papai Z, Van Tine BA, Choy E, et al.
Phase III study of aldoxorubicin vs investigators' choice as treatment for
relapsed/refractory soft tissue sarcomas. J Clin Oncol. 2017;35:11000.

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016. CA Cancer J Clin.
2016;66(1):7-30.

17. Jungbluth AA, Chen YT, Stockert E, Busam KJ, Kolb D, Iversen K, et
al. Immunohistochemical analysis of NY-ESO-1 antigen expression in
normal and malignant human tissues. Int J Cancer. 2001;92(6):856-60.

2. Frustaci S, Gherlinzoni F, De Paoli A, Bonetti M, Azzarelli A, Comandone
A, et al. Adjuvant chemotherapy for adult soft tissue sarcomas of the
extremities and girdles: results of the Italian randomized cooperative trial.
J Clin Oncol. 2001;19(5):1238-47.

18. Maki RG, Jungbluth AA, Gnjatic S, Schwartz GK, D’Adamo DR, Keohan
ML, et al. A Pilot Study of Anti-CTLA4 Antibody Ipilimumab in Patients
with Synovial Sarcoma. Sarcoma. 2013;2013:168145.

3. Leahy M, Garcia Del Muro X, Reichardt P, Judson I, Staddon A, Verweij J,
et al. Chemotherapy treatment patterns and clinical outcomes in patients
with metastatic soft tissue sarcoma. The SArcoma treatment and Burden
of Illness in North America and Europe (SABINE) study. Ann Oncol.
2012;23(10):2763-70.

19. Robbins PF, Morgan RA, Feldman SA, Yang JC, Sherry RM, Dudley ME,
et al. Tumor regression in patients with metastatic synovial cell sarcoma
and melanoma using genetically engineered lymphocytes reactive with
NY-ESO-1. J Clin Oncol. 2011;29(7):917-24.

4. Christie-Large M, James SL, Tiessen L, Davies AM, Grimer RJ. Imaging
strategy for detecting lung metastases at presentation in patients with soft
tissue sarcomas. Eur J Cancer. 2008;44(13):1841-5.

20. Kim C, Kim EK, Jung H, Chon HJ, Han JW, Kyoo-Ho Shin, et al.
Prognostic implications of PD-L1 expression in patients with soft tissue
sarcoma. BMC Cancer. 2016;16:434.

5. Fong Y, Coit DG, Woodruff JM, Brennan MF. Lymph node metastasis

Remedy Publications LLC., | http://clinicsinoncology.com/

8

2018 | Volume 3 | Article 1426

Mahesh Seetharam, et al.,

Clinics in Oncology - General Oncology

21. Tawbi HA, Burgess M, Bolejack V, Van Tine BA, Schuetze SM, Hu J, et
al. Pembrolizumab in advanced soft-tissue sarcoma and bone sarcoma
(SARC028): a multicentre, two-cohort, single-arm, open-label, phase 2
trial. Lancet Oncol. 2017;18(11):1493-501.

40. Tan MC, Brennan MF, Kuk D, Agaram NP, Antonescu CR, Qin LX, et
al. Histology-based Classification Predicts Pattern of Recurrence and
Improves Risk Stratification in Primary Retroperitoneal Sarcoma. Ann
Surg. 2016;263(3):593-600.

22. Liebner DA. The indications and efficacy of conventional chemotherapy in
primary and recurrent sarcoma. J Surg Oncol. 2015;111(5):622-31.

41. Bonvalot S, Rivoire M, Castaing M, Stoeckle E, Le Cesne A, Blay JY, et
al. Primary retroperitoneal sarcomas: a multivariate analysis of surgical
factors associated with local control. J Clin Oncol. 2009;27(1):31-7.

23. Abbas Manji G, Singer S, Koff A, Schwartz GK. Application of molecular
biology to individualize therapy for patients with liposarcoma. Am Soc
Clin Oncol Educ Book. 2015:213-8.

42. Sindelar WF, Kinsella TJ, Chen PW, DeLaney TF, Tepper JE, Rosenberg SA,
et al. Intraoperative radiotherapy in retroperitoneal sarcomas. Final results
of a prospective, randomized, clinical trial. Arch Surg. 1993;128(4):402-10.

24. Conyers R, Young S, Thomas DM. Liposarcoma: molecular genetics and
therapeutics. Sarcoma. 2011;2011:483154.

43. Nussbaum DP, Rushing CN, Lane WO, Cardona DM, Kirsch DG,
Peterson BL, et al. Preoperative or postoperative radiotherapy versus
surgery alone for retroperitoneal sarcoma: a case-control, propensity
score-matched analysis of a nationwide clinical oncology database. Lancet
Oncol. 2016;17(7):966-975.

25. Crago AM, Dickson MA. Liposarcoma: Multimodality Management and
Future Targeted Therapies. Surg Oncol Clin N Am. 2016;25(4):761-73.
26. Crago AM, Singer S. Clinical and molecular approaches to well
differentiated and dedifferentiated liposarcoma. Curr Opin Oncol.
2011;23(4):373-8.

44. Nagano T, Yamada Y, Ikeda T, Kanki H, Kamo T, Nishigori C. Docetaxel:
a therapeutic option in the treatment of cutaneous angiosarcoma: report of
9 patients. Cancer. 2007;110(3):648-51.

27. Lahat G, Tuvin D, Wei C, Anaya DA, Bekele BN, Lazar AJ, et al. New
perspectives for staging and prognosis in soft tissue sarcoma. Ann Surg
Oncol. 2008;15(10):2739-48.

45. Penel N, Bui BN, Bay JO, Cupissol D, Ray-Coquard I, Piperno-Neumann
S, et al. Phase II trial of weekly paclitaxel for unresectable angiosarcoma:
the ANGIOTAX Study. J Clin Oncol. 2008;26(32):5269-74.

28. Manji GA, Schwartz GK. Managing Liposarcomas: Cutting Through the
Fat. J Oncol Practice. 2016;12(3):221-227.

46. Agulnik M, Yarber JL, Okuno SH, von Mehren M, Jovanovic BD, Brockstein
BE, et al. An open-label, multicenter, phase II study of bevacizumab for the
treatment of angiosarcoma and epithelioid hemangioendotheliomas. Ann
Oncol. 2013;24(1):257-63.

29. Dickson MA, Schwartz GK, Keohan ML, D'Angelo SP, Gounder MM, Chi
P, et al. Progression-free survival among patients with well-differentiated
or dedifferentiated liposarcoma treated with Cdk4 inhibitor palbociclib: a
phase 2 clinical trial. JAMA Oncol. 2016;2(7):937-40.

47. Gao SJ, Kingsley L, Li M, Zheng W, Parravicini C, Ziegler J, et al. KSHV
antibodies among Americans, Italians and Ugandans with and without
Kaposi's sarcoma. Nat Med. 1996;2(8):925-8.

30. Spillane AJ, Fisher C, Thomas JM. Myxoid liposarcoma--the frequency
and the natural history of nonpulmonary soft tissue metastases. Ann Surg
Oncol. 1999;6(4):389-94.
31. Grosso F, Sanfilippo R, Virdis E, Piovesan C, Collini P, Dileo P, et al.
Trabectedin in myxoid liposarcomas (MLS): a long-term analysis of a
single-institution series. Ann Oncol. 2009;20(8):1439-44.

48. Celestin Schartz NE, Chevret S, Paz C, Kerob D, Verola O, Morel P, et
al. Imiquimod 5% cream for treatment of HIV-negative Kaposi's sarcoma
skin lesions: A phase I to II, open-label trial in 17 patients. J Am Acad
Dermatol. 2008;58(4):585-91.

32. Barretina J, Taylor BS, Banerji S, Ramos AH, Lagos-Quintana M, DeCarolis
PL, et al. Subtype-specific genomic alterations define new targets for softtissue sarcoma therapy. Nat Genet. 2010;42(8):715-21.

49. Alcantara-Reifs CM, Salido-Vallejo R, Garnacho-Saucedo GM, Velez
Garcia-Nieto A. Classic Kaposi's sarcoma treated with topical 0.5% timolol
gel. Dermatol Ther. 2016;29(5):309-11.

33. Dickson MA, Tap WD, Keohan ML, D'Angelo SP, Gounder MM,
Antonescu CR, et al. Phase II trial of the CDK4 inhibitor PD0332991
in patients with advanced CDK4-amplified well-differentiated or
dedifferentiated liposarcoma. J Clin Oncol. 2013;31(16):2024-8.

50. Webster GF. Local therapy for mucocutaneous Kaposi's sarcoma in
patients with acquired immunodeficiency syndrome. Dermatol Surg.
1995;21(3):205-8.
51. Brambilla L, Bellinvia M, Tourlaki A, Scoppio B, Gaiani F, Boneschi V.
Intralesional vincristine as first-line therapy for nodular lesions in classic
Kaposi sarcoma: a prospective study in 151 patients. Br J Dermatol.
2010;162(4):854-9.

34. Leach FS, Tokino T, Meltzer P, Burrell M, Oliner JD, Smith S, et al. p53
Mutation and MDM2 amplification in human soft tissue sarcomas. Cancer
Res. 1993;53:2231-4.

52. Ghyka G, Alecu M, Halalau F, Coman G. Intralesional human leukocyte
interferon treatment alone or associated with IL-2 in non-AIDS related
Kaposi's sarcoma. J Dermatol. 1992;19(1):35-9.

35. Schöffski P, Chawla S, Maki RG, Italiano A, Gelderblom H, Choy E, et al.
Eribulin versus dacarbazine in previously treated patients with advanced
liposarcoma or leiomyosarcoma: a randomised, open-label, multicentre,
phase 3 trial. Lancet. 2016;387(10028):1629-37.
36. Sutton GP, Blessing JA, Barrett RJ, McGehee R. Phase II trial of ifosfamide
and mesna in leiomyosarcoma of the uterus: a Gynecologic Oncology
Group study. Am J Obstet Gynecol. 1992;166(2):556-9.

53. Curatolo P, Quaglino P, Marenco F, Mancini M, Nardò T, Mortera C, et
al. Electrochemotherapy in the treatment of Kaposi sarcoma cutaneous
lesions: a two-center prospective phase II trial. Ann Surg Oncol.
2012;19(1):192-8.

37. Monk BJ, Blessing JA, Street DG, Muller CY, Burke JJ, Hensley ML. A
phase II evaluation of trabectedin in the treatment of advanced, persistent,
or recurrent uterine leiomyosarcoma: a gynecologic oncology group study.
Gynecol Oncol. 2012;124(1):48-52.

54. Gill J, Bourboulia D, Wilkinson J, Hayes P, Cope A, Marcelin AG, et
al. Prospective study of the effects of antiretroviral therapy on Kaposi
sarcoma--associated herpesvirus infection in patients with and without
Kaposi sarcoma. J Acquir Immune Defic Syndr. 2002;31(4):384-90.

38. Harbhajanka A, Lamzabi I, Syed S, Jain R, Ghai R, Reddy VB, et al.
Prognostic Value of Coexisting Lobular Carcinoma In Situ With
Invasive Lobular Carcinoma. Appl Immunohistochem Mol Morphol.
2016;24(10):738-43.

55. Di Lorenzo G, Di Trolio R, Montesarchio V, Palmieri G, Nappa P, Delfino
M, et al. Pegylated liposomal doxorubicin as second-line therapy in the
treatment of patients with advanced classic Kaposi sarcoma: a retrospective
study. Cancer. 2008;112(5):1147-52.

39. Brennan MF. Soft tissue sarcoma: advances in understanding and
management. Surgeon. 2005;3(3):216-23.

56. Rutkowski P, Van Glabbeke M, Rankin CJ, Ruka W, Rubin BP, DebiecRychter M, et al. Imatinib mesylate in advanced dermatofibrosarcoma
protuberans: pooled analysis of two phase II clinical trials. J Clin Oncol.

Remedy Publications LLC., | http://clinicsinoncology.com/

9

2018 | Volume 3 | Article 1426

Mahesh Seetharam, et al.,

Clinics in Oncology - General Oncology

2010;28(10):1772-9.

62. Gounder M, Desai V, Kuk D, Agaram N, Arcila M, Durham B, et al. Impact
of surgery, radiation and systemic therapy on the outcomes of patients with
dendritic cell and histiocytic sarcomas. Eur J Cancer. 2015;51(16):2413-22.

57. Rutkowski P, Debiec-Rychter M. Current treatment options for
dermatofibrosarcoma protuberans. Expert Rev Anticancer Ther.
2015;15(8):901-9.

63. Jain P, Milgrom SA, Patel KP, Nastoupil L, Fayad L, Wang M, et al.
Characteristics, management, and outcomes of patients with follicular
dendritic cell sarcoma. Br J Haematol. 2017;178(3):403-12.

58. Anderson ME, Hornicek FJ, Gebhardt MC, Raskin KA, Mankin HJ.
Alveolar soft part sarcoma: a rare and enigmatic entity. Clin Orthop Relat
Res. 2005;438:144-8.

64. Huh WW, Fitzgerald NE, Mahajan A, Hayes-Jordan A. Peritoneal
sarcomatosis in pediatric malignancies. Pediatr Blood Cancer.
2013;60(1):12-7.

59. Kummar S, Allen D, Monks A, Polley EC, Hose CD, Ivy SP, et al. Cediranib
for metastatic alveolar soft part sarcoma. J Clin Oncol. 2013;31(18):2296302.

65. Baumgartner JM, Ahrendt SA, Pingpank JF, Holtzman MP, Ramalingam
L, Jones HL, et al. Aggressive locoregional management of recurrent
peritoneal sarcomatosis. J Surg Oncol. 2013;107(4):329-34.

60. Jagodzińska-Mucha P, Świtaj T, Kozak K, Koseła-Paterczyk H, Klimczak
A, Ługowska I, et al. Long-term results of therapy with sunitinib in
metastatic alveolar soft part sarcoma. Tumori. 2017;103(3):231-5.

66. In GK, Hu JS, Tseng WW. Treatment of advanced, metastatic soft tissue
sarcoma: latest evidence and clinical considerations. Ther Adv Med Oncol.
2017;9(8):533-50.

61. Kuo DJ, Menell JS, Glade Bender JL. Treatment of Metastatic, Refractory
Alveolar Soft Part Sarcoma: Case Reports and Literature Review of
Treatment Options in the Era of Targeted Therapy. J Pediatr Hematol
Oncol. 2016;38(5):e169-72.

Remedy Publications LLC., | http://clinicsinoncology.com/

10

2018 | Volume 3 | Article 1426

