
Modern Management of Soft Tissue Sarcoma

Introduction

Soft tissue sarcomas (STS) 
are mesenchymally derived 
malignant tumours that can 
arise almost anywhere in the 
body. In Ireland, approximately 
200 patients are diagnosed with 
(STS) each year. The prognosis 
of these rare tumours in Ireland 
is approximately 50-60% at 
5 years. This is comparable 
to other major European and 
North American centres and is 
not dissimilar, for example, to 
more common cancers such 
as those of the colorectum. 
STS consists of a group of 
diseases which includes many 
histological subtypes with specific 
characteristics reflective of 
underlying differences in biology, 
genetics, clinical behaviour and/or 
sensitivity to treatment. This large 
heterogenous group of tumours 
with over 50 distinct subtypes 
can be broadly classified under 
the morphological headings of 
leiomyosarcoma, liposarcoma, 
fibrosarcoma, synovial 
sarcoma, rhabdomyosarcoma, 
angiosarcoma, nerve sheath 
tumours and malignant  
phyllodes tumours.

Epidemiology 

The median age at presentation 
is 40-60 years with a slight male 

predominance. In most cases 
the cause of STS is unclear but 
known environmental risk factors 
include exposure to ionizing 
radiation, herbicides, thorotrast, 
chlorophenols, vinyl chloride and 
arsenic. Cancer predisposition 
syndromes like NF-1, familial 
retinoblastoma, Li-Fraumeni 
syndrome and Gardner’s 
syndrome confer an increased  
risk of STS but these are 
extremely rare. 

Presentation

Patient’s typically present with a 
painless mass. This, of course, 
is dependent on the site in which 
they develop. A lump should be 
regarded as suspicious enough 
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to warrant further investigation 
if it measures more than 5cm, 
is deep to the fascia and is 
enlarging. Symptoms are often 
misdiagnosed as musculoskeletal 
injuries or benign lumps and as 
a result the time from symptoms 
to diagnosis is typically 4-6 
months. It is not unusual for 
a general practitioner to see 
only or two new patients with a 
sarcoma in their entire career. 
Common tumour sites in order of 
decreasing frequency include the 
extremities (45%), trunk (30%), 
visceral (19%), retroperitoneal 
(15%) and head and neck (8%).

Patient’s suspected of having 
a STS should be investigated 
first with MRI and/or ultrasound 
and discussed with a specialist 
multidisciplinary team. If 
a sarcoma is suspected a 
diagnostic core biopsy should 
be performed by someone 
experienced in investigating these 
tumours. Incomplete excision of a 
STS carries a greater risk of local 
and distant recurrence.

Management

Surgery- Localised STS is a 
potentially curable disease and 
surgical resection is the mainstay 
of treatment. Limb sparing surgery 
in expert hands has largely 
replaced the need for amputation.  
Surgical resection alone is 
adequate for patients  
with superficial and/or small 

tumours in whom wide margins 
are easily achievable. 

Radiotherapy (RT) - Absolute 
risk of local recurrence following 
surgical excision varies 
significantly between patients 
and histological subtypes but 
in most cases, radiotherapy is 
given to reduce the risk of local 
relapse. Traditionally radiotherapy 
is given either as a 5-week 
course pre-operatively (25 x 
2Gy) to the tumour or a 6-6.5-
week course post-operatively 
(30-33 x 2Gy) to the surgical 
bed. Published randomised data 
suggests that endpoints for 
local control and overall survival 
do not differ for pre and post 
operative radiotherapy. Due to 
the higher radiotherapy dose 
and generally larger treatment 
fields required post-operatively 
there is a significant difference 
in rates of late toxicities such as 
fibrosis, arthrosis and oedema 
and an overall diminished 
functional outcome compared to 
pre-operative RT. It is generally 
accepted that pre-operative 
RT results in an increased risk 
of wound complications post-
operatively and this fact has led to 
some reticence in the widespread 
adoption of pre-operative RT. 
However, the acute post-operative 
complications are generally 
temporary whereas the potential 
decreased functional morbidity 
which is more prevalent following 
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Figure 1a/b: Axial and Coronal MRI 
T1 Contrast images highlight a large 

pleiomorphic sarcoma of the distal 
left thigh
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fraction delivered over a shorter time. Emerging data suggests that certain STS subtypes may 
potentially benefit from hypofractionated regimes. This would obviously be more convenient for 
patients who would otherwise need to attend a radiotherapy department for five consecutive 
weeks. Early results of a phase II trial using extreme hypofractionation in the form of stereotactic 
ablative radiotherapy (8x 5Gy) has given promising results for pathological response rates and local 
control, but longer term follow up is required to assess the impact on late toxicity before 
introduction into routine clinical practice. 

Treatment De-escalation- Reports for myxoid liposarcoma have consistently shown exquisite 
radiation sensitivity characterised by marked tumour volume reduction during radiotherapy and 
excellent local control rates. A dose reduction of (18x2Gy) is now being investigated for myxoid 
liposarcoma in a multi-centre prospective phase II clinical trial. This deviation from the more 
common dose escalation and hypofractionation studies in STS highlights the difficulties posed by the 
significant heterogeneity of STS subtypes. 

Retroperitoneal Sarcoma- In contrast to STS of the extremities the efficacy of radiotherapy for 
retroperitoneal sarcoma is not established. Rates of locoregional abdominal recurrences can be high 
and the heterogeneity of retroperitoneal sarcomas with different biological behaviour, response to 
treatment and oncological risks according to subtypes renders a homogenous therapeutic approach 
difficult and explains the great variability in outcome that has been observed. Radical resection of 
retroperitoneal tumours is sometimes difficult to achieve and maximal tumour downstaging pre-
operatively is optimal but at present this isn’t being satisfactorily achieved by conventional 
radiotherapy techniques. The international STRASS II trial plans to investigate the role of pre-
operative chemotherapy for retroperitoneal STS. 

 

Conclusion 

Soft tissue sarcomas are a rare group of tumours characterised by enormous variation in 
presentation, pathology, treatment response and prognosis. The one size fits all approach to 
sarcoma management is becoming antiquated in the modern era of personalised medicine for so 
many cancer sites. Rare tumours in general suffer from a lack of high-quality level one evidence and 
as such there has been relatively little change to the standard practices in sarcoma management in 
the past 2 decades in comparison to the more common cancer sites.  Increasing site specialisation, 
surgical expertise, advanced radiotherapy techniques, improved systemic options and the evolution 
of two multidisciplinary units (St Vincent’s Hospital, Dublin and University College Hospital, Cork) are 
helping to optimise the standard of care for patients with sarcoma in Ireland.  
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post-op RT is typically permanent 
and can significantly impact a 
patient’s quality of life.

Systemic Therapy: There is a 
more limited role for systemic 
treatment in localised STS at 
present. Historical randomised 
trials that included chemotherapy 
pre-operatively, concurrently 
with RT or post-operatively have 
shown modest improvements 
in oncological outcomes but 
some increased toxicity risks. 
Chemotherapy trials are restricted 
by the relative paucity of eligible 
patients and histology dependent 
chemo-sensitivity of individual 
tumours. As such chemotherapy 
is generally reserved for patients 
with metastatic disease. However, 
it may be considered as induction 
therapy if tumour downsizing 
is necessary to facilitate 
radiotherapy or surgical resection 
for unfavourably located tumours 
and for those histologies that are 
known to be more chemosensitive.

Recent Advances and Future 
Developments

Image Guided Intensity 
Modulated Radiotherapy (IG-
IMRT) - Increasingly more cancer 
subsites are benefiting from 
highly conformal image-guided 
radiotherapy techniques that can 
more precisely deliver high-dose 
radiation to the tumour while 
better avoiding normal tissue. 
Historically radiotherapy planning 
for STS employs large expansions 
on the tumour to account for 
subclinical microscopic disease 

and patient and limb movement. 
There is promising recent 
prospective data suggesting 
more favourable acute and late 
toxicity in patients with STS 
treated with pre-operative IG-
IMRT using more conservative 
target volumes. Importantly there 
doesn’t seem to be any negative 
impact on oncological outcomes 
but larger scale randomised data 
are necessary before widespread 
changes to target volume 
delineation in STS are to be 
adopted. 

Targeted Systemic Therapy - 
The management of many cancers 
has changed significantly over the 
last 15 years with the increasing 
use of highly targeted anti-cancer 
therapies. In STS the VEGF 
receptor and c-Kit pathways are 
commonly dysregulated. The 
multitargeted tyrosine kinase 
inhibitor pazopanib has been 
shown to improve outcomes in 
patients with advanced/metastatic 
STS. The introduction of 
pazopanib earlier in the treatment 
paradigm for localized STS is 
currently under investigation. 
There is promising phase 2 
data supporting its addition to 
neo-adjuvant chemotherapy to 
improve pathological response 
rates and potentially local control 
rates.  STS prognosis however 
is dictated by distant failure risk 
and larger patient numbers are 
often necessary for clinical trials 
to detect significant differences 
in overall survival and other 
significant oncological endpoints.

Stereotactic Radiotherapy - 
Globally, across cancer sites there 
is a trend to shorten radiotherapy 
schedules by hypofractionating 
treatments. The introduction of 
these highly conformal techniques 
has facilitated this but there 
have also been radiobiological 
developments supporting the 
move towards shorter treatments 
particularly in breast and prostate 
cancer. As such some of these 
cancers are inherently more 
susceptible to radiotherapy 
regimes that employ a higher 
dose per fraction delivered 
over a shorter time. Emerging 
data suggests that certain STS 
subtypes may potentially benefit 
from hypofractionated regimes. 
This would obviously be more 
convenient for patients who 
would otherwise need to attend a 
radiotherapy department for five 
consecutive weeks. Early results 
of a phase II trial using extreme 
hypofractionation in the form of 
stereotactic ablative radiotherapy 
(8x 5Gy) has given promising 
results for pathological response 
rates and local control, but longer 
term follow up is required to 
assess the impact on late toxicity 
before introduction into routine 
clinical practice.

Treatment De-escalation - 
Reports for myxoid liposarcoma 
have consistently shown exquisite 
radiation sensitivity characterised 
by marked tumour volume 
reduction during radiotherapy 
and excellent local control rates. 
A dose reduction of (18x2Gy) is 
now being investigated for myxoid 
liposarcoma in a multi-centre 

prospective phase II clinical trial. 
This deviation from the more 
common dose escalation and 
hypofractionation studies in STS 
highlights the difficulties posed 
by the significant heterogeneity of 
STS subtypes.

Retroperitoneal Sarcoma - In 
contrast to STS of the extremities 
the efficacy of radiotherapy for 
retroperitoneal sarcoma is not 
established. Rates of locoregional 
abdominal recurrences can be 
high and the heterogeneity of 
retroperitoneal sarcomas with 
different biological behaviour, 
response to treatment and 
oncological risks according to 
subtypes renders a homogenous 
therapeutic approach difficult 
and explains the great variability 
in outcome that has been 
observed. Radical resection 
of retroperitoneal tumours 
is sometimes difficult to 
achieve and maximal tumour 
downstaging pre-operatively 
is optimal but at present 
this isn’t being satisfactorily 
achieved by conventional 
radiotherapy techniques. The 
international STRASS II trial 
plans to investigate the role of 
pre-operative chemotherapy for 
retroperitoneal STS.

Conclusion

Soft tissue sarcomas are a rare 
group of tumours characterised 
by enormous variation in 
presentation, pathology, treatment 
response and prognosis. The one 
size fits all approach to sarcoma 
management is becoming 
antiquated in the modern era 
of personalised medicine for 
so many cancer sites. Rare 
tumours in general suffer from 
a lack of high-quality level one 
evidence and as such there 
has been relatively little change 
to the standard practices in 
sarcoma management in the 
past 2 decades in comparison to 
the more common cancer sites.  
Increasing site specialisation, 
surgical expertise, advanced 
radiotherapy techniques, 
improved systemic options 
and the evolution of two 
multidisciplinary units (St 
Vincent’s Hospital, Dublin and 
University College Hospital, 
Cork) are helping to optimise the 
standard of care for patients with 
sarcoma in Ireland.
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Figure 2: Highly conformal dose 
distribution for VMAT plan for lower 
limb soft tissue sarcoma

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Highly conformal dose distribution for VMAT plan for lower limb soft tissue sarcoma. 

 


