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KEY POINTS

e This familiarizes the reader with some of the sarcoma subtypes associated with loss of
function, although nearly all sarcomas have deleterious potential in this regard.

e Outcomes of some of the treatment plans for lower extremity sarcoma are discussed at
length; this gives an idea of the types of long-term management required, as well as
what to expect from certain procedures (amputation vs limb salvage).

o Multidisciplinary approaches to rehabilitation is important, and with sarcoma it is not a
“one-size-fits-all” approach due to the considerable variability in disease presentation.

INTRODUCTION

Sarcomas are tumors of mesenchymal cells that represent approximately 1% of all
cancers. There are more than 70 different subtypes of this rare malignancy, each
with different pathologic, molecular, and clinical features, and approximately 50%
of people diagnosed with a sarcoma will die of the disease.” Sarcomas may arise
from tissues such as bone, muscle, nerve sheaths, cartilage, or fat, making their pres-
ence potentially disruptive to the neuromusculoskeletal system and patient function.
For the purposes of this article, sarcoma subtypes most likely to be associated with
functional impairment are discussed, although numerous other sarcoma subtypes
may have an impact on function, depending on their location, how aggressive the tu-
mor is, and oncologic treatment rendered.

OVERVIEW

Sarcomas may manifest in different areas of the body; soft tissue sarcomas are most
often located in an extremity (45%), whereas sarcomas of the bone are more likely to

Disclosure Statement: The author has no relevant financial or commercial interests to disclose.
Institutional review board approval number: HUM00093618.

Department of Physical Medicine & Rehabilitation, University of Michigan, 325 East Eisenhower
Parkway, Suite 100, Ann Arbor, Ml 48108, USA

E-mail address: srsz@med.umich.edu

Phys Med Rehabil Clin N Am 28 (2017) 171-180
http://dx.doi.org/10.1016/j.pmr.2016.08.008 pmr.theclinics.com
1047-9651/17/© 2016 Elsevier Inc. All rights reserved.


mailto:srsz@med.umich.edu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pmr.2016.08.008&domain=pdf
http://dx.doi.org/10.1016/j.pmr.2016.08.008
http://pmr.theclinics.com

172

Smith

manifest in the distal femur (osteosarcoma) or the pelvis/sacrum (Ewing sarcoma).?
The most common site of metastasis is the lung,® where diffuse and/or large metasta-
tic disease may cause complications like pneumothorax or decreased volume and
therefore aerobic capacity. Oncologic treatment varies depending on subtype, but
typically involves a combination of surgery, chemotherapy, and radiation. Many
chemotherapeutic agents used to treat sarcoma, especially bony sarcomas, are asso-
ciated with increased risk of chemotherapy-induced peripheral neuropathy, such as
cisplatin, which is used for osteosarcoma, and vincristine, often used for Ewing sar-
coma. Doxorubicin, an anthracycline chemotherapeutic agent commonly used to treat
soft tissue and bony sarcomas, does not typically cause neuropathy but is cardiotoxic
and thus may have deleterious long-term effects for survivors of the disease.

Like nearly all cancers, treatment for sarcoma is determined after discussion with a
multidisciplinary tumor board, in which physiatrists can play an important role. Phys-
iatric involvement in the multidisciplinary tumor board may help with surgical decision
making (amputation vs limb salvage, for example) by predicting limb and overall func-
tional outcome with each approach. Additionally, being a part of diagnostic and
treatment-planning discussions familiarizes the physiatrist with the patient; this is
especially important given the considerable variation in the clinical picture of each pa-
tient with sarcoma.*

LOWER EXTREMITY AMPUTATION, LIMB SALVAGE, AND ROTATIONPLASTY

Sarcomas commonly affecting extremities include soft tissue sarcomas originating
from skeletal muscle or fat, and bony sarcomas. Bony sarcomas are rare, but typically
involve the lower extremity and include osteosarcoma and Ewing sarcoma. Chondro-
mas require oncologic treatment similar to bony sarcomas and originate from carti-
lage. In the case of disease with few or no known metastases, local control with
limb salvage or amputation is undertaken, each with advantages and disadvantages
in terms of function and cosmesis, but with no significant differences in overall sur-
vival.>® The choice of amputation versus limb salvage can be a difficult one; limb
salvage is often preferred for cosmetic reasons and patients may return to indepen-
dent function earlier than those undergoing amputation. Patients who opt for amputa-
tion often do so if they wish to participate in higher-impact activities including sports;
patients with lower extremity limb salvage cannot participate in activities involving re-
petitive or heavy weightbearing or endurance exercises, such as running, whereas
someone with lower extremity limb loss may be able to participate in higher-level ath-
letic endeavors with appropriate prosthetic restoration.

Despite activity restrictions, studies have shown a benefit in function with limb
salvage versus amputation. An analysis of 118 patients followed for 1 year after either
lower extremity limb salvage (57 %) or amputation (43%) found that patients with limb
salvage had higher physical function by 1 of the 2 measurement tools used, with a
more proximal amputation and presence of pain predicting lower performance. Qual-
ity of life as measured by the Short Form-36, and employment status, were equal be-
tween the groups, as was one patient-reported measure of function.” Another study
looked at 91 adolescent and young adult patients after lower extremity sarcoma sur-
gery, and found that patients with limb salvage again had higher Musculoskeletal Tu-
mor Society rating scale (MSTS) scores, and that patients with rotationplasty had the
overall highest function.® Limb salvage has also been shown to be superior to ampu-
tation specifically with regard to stair climbing.® Overall, limb salvage may provide a
benefit in terms of everyday function, but patients who undergo amputation have
similar quality of life and with prosthetic restoration have the potential to perform
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