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Neoadjuvant therapy is pursued in almost all human patients with sarcoma.  At the onset 
of any discussion about this topic, a clear distinction should be drawn between adjuvant 
therapy for soft tissue sarcomas and sarcomas of bone.  Unlike in veterinary medicine 
where these distinctions are somewhat subjective, several very clear lines are drawn 
when treating human sarcoma patients:   
 1)  Chemotherapy is the adjuvant of choice when treating sarcomas of bone 
 2)  Radiation therapy is the adjuvant of choice when treating soft tissue sarcomas. 
 
When treating soft tissue sarcomas, a surprising paradox exists in humans.  With wide 
excision alone, where margins are histologically proven to be negative (clean), a rate of 
local recurrence of approximately 35% persists.  This has negative downstream effects in 
addition to the morbidity further treatment; it has been associated with higher rates of 
metastasis and death from disease.  Yet when these patients are treated with radiation 
therapy, the rates of local recurrence decrease to between 4 and 10%.  Most authors 
believe that this is due to tumorigenic cells on the periphery of the primary tumor that are 
killed by adjuvant radiation therapy.  Whether this radiation therapy is given preoperative 
(neoadjuvant) or postoperative (adjuvant) is the source of considerable debate.  The 
advantages of neoadjuvant radiation therapy include: 

‐ Lower total dose (typically 50 rather than 66 Gy) 
‐ Potential for improving resectability of the tumor (more on this to follow) 

However, the cost of neoadjuvant radiation therapy is a high rate of wound complications 
(namely infection, dehiscence, or – more commonly – both).  Rates of wound 
complications in patients receiving neoadjuvant radiation therapy range from 18-50%  
and are an unfortunate staple of the surgical oncologist’s workload.  
 
One might ask “How often does neoadjuvant radiation therapy actually improve 
resectability of a soft tissue sarcoma?”  The answer is “not very often.”  Although this 
was originally part of the appeal of neoadjuvant radiation therapy, most current estimates 
are that tumors decrease in size only about 10% of the time.  Of those 10% of tumors that 
experience a size reduction, the resectability improves only a fraction of that time.   
 
So why use neoadjuvant radiation therapy when treating soft tissue sarcoma?  Well, the 
first compelling reason is the reduction in total dose delivered.  Although no one has been 
able to provide a compelling objective quantification of the difference between 50 and 66 
Gy, most feel that the reduction in secondary malignancy, edema, and fibrosis is 
significant.  This is especially true in young patients as the adverse effects of radiation 
therapy are cumulative.  Second, there are patients in whom we are “hoping to get lucky” 
– patients who present with tumors that would either preclude limb salvage or would 
require resection of critical neurovascular structures.  Although it only is successful in a 
minority of these patients, the potential benefit of having a preoperative tumor volume 
reduction that does improve resectability is almost always an irresistible temptation. 
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What about neoadjuvant chemotherapy in soft tissue sarcoma?  Although there is some 
interest research suggesting that neoadjuvant chemotherapy may increase the thickness of 
the soft tissue sarcoma pseudocapsule, there is no data to suggest any benefit to 
neoadjuvant chemotherapy.  In fact, whether or not chemotherapy should ever be used to 
treat soft tissue sarcoma is controversial.  While some oncology teams around the world 
do utilize adjuvant chemotherapy, the data for this practice is somewhat sparse and the 
adverse effects are significant.  For the sake of thoroughness, it should be pointed out that 
there are a few specific subtypes of soft tissue sarcoma that respond to chemotherapy:  
rhabdomyosarcoma, myxoid liposarcoma (but not other liposarcomas), epithelioid 
sarcoma, clear cell sarcoma, and angiosarcoma.   
 
In the treatment of sarcomas of bone, chemotherapy has a critical role in survival.  Prior 
to the 1980s, most human patients with osteosarcoma were treated without chemotherapy 
– and most died.  However, since the use of adjuvant chemotherapy has become 
normative, approximately 70% of osteosarcoma patients now experience long-term 
survival.  Furthermore, the use of neoadjuvant chemotherapy plays an important role.  
The original impetus for using neoadjuvant chemotherapy was that patients had to await 
custom fabrication of an implant to facilitate limb salvage.  While awaiting the implant to 
be fabricated, it was felt to be preferable to be “doing something other than just waiting.”  
Most surgeons in the early era of neoadjuvant chemotherapy reported that the use of 
neoadjuvant chemotherapy improved the resectability of most tumors.  However, more 
recent reviews of this issue have found that resectability is rarely improved.  In fact, one 
study showed that surgeons can rarely identify correctly which MRI was obtained pre-
chemo and which MRI was obtained post-chemo when looking at a large series of 
osteosarcoma patients.   
 
So why use neoadjuvant chemotherapy when treating sarcomas of bone?  The most 
compelling reason is the prognostic information we obtain by viewing the therapeutic 
response of the tumor upon definitive resection.  Typically, we treat our patients with 3 
cycles of induction (neoadjuvant) chemotherapy prior to surgery. When >90% of the cells 
are necrotic in response to this therapy, it indicates a greater likelihood of long term 
survival.  Taking this a step further, some have advocated for changing the chemotherapy 
protocol when the rate of necrosis is <90%.  Although this approach is sensible (and 
commonly practiced), it rarely changes the reality that human patients who have a poor 
response to their induction chemotherapy regimen are significantly more likely to die 
from disease than those patients with a good response (>90%).  It is important to note that 
although the use of neoadjuvant chemotherapy is generalized to apply to all sarcomas of 
bone, conventional chondrosarcomas are notoriously resistant to chemotherapy.  As such, 
human patients with conventional chondrosarcoma are not treated with chemotherapy 
unless they have metastatic disease. 
 
In summary: 
 1)  For soft tissue sarcomas, we utilize either neoadjuvant or adjuvant radiation 
therapy. 
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  a) There is rarely a reduction in tumor volume or improvement in tumor 
resectability when the radiation is given preoperatively. 
  b)  Although the total radiation dose is lower (50 rather than 66 Gy) when 
given preoperatively, the cost is a high rate of wound complications. 
  c)  Almost all human patients with soft tissue sarcoma receive radiation 
therapy at some point – but the decision between neoadjuvant vs adjuvant is made on a 
case-by-case basis. 
 
 2)  For sarcomas of bone, we utilize induction chemotherapy (3 cycles), followed 
by surgery, followed by maintenance chemotherapy (6-9 cycles) beginning once the 
wound is healed. 
  a)  There is rarely a reduction in tumor volume or improvement in tumor 
resectability as a result of preoperative use of chemotherapy. 
  b)  The primary benefit of neoadjuvant chemotherapy is the ability to 
observe the tumoral response to this therapy.  A necrosis rate of >90% predicts a 
favorable outcome. 
  c)  Conventional chondrosarcomas have a predictably poor response to 
chemotherapy and therefore are usually treated with surgery alone. 
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