EFORT OpeNn reVieuls

ONCOLOGY 8:8 606-614

Local recurrence management of extremity soft

tissue sarcoma

Bogdan Serban'?, Bogdan Cretu®'2, Adrian Cursaru'-2?, Cornelia Nitipir®*, Cristina Orlov-Slavu* and

Catalin Cirstoiu'-2

"Department of Orthopedics and Traumatology, Carol Davila University of Medicine and Pharmacy, Bucharest, Romania

2University Emergency Hospital Bucharest, Romania

3Department of Oncology, Carol Davila University of Medicine and Pharmacy, Bucharest, Romania

“Elias University Emergency Hospital, Bucharest, Romania

Correspondence
should be addressed
to B Cretu

Email
jfrbogdan@yahoo.com

» Patients diagnosed with soft tissue sarcoma (STS) present a number of challenges for
physicians, due to the vast array of subtypes and aggressive tumor biology.

* There is currently no agreed-upon management strategy for these tumors, which has led to
the ongoing debate surrounding how frequently surveillance scans should be performed
following surgery. However, advances in multidisciplinary care have improved patient

outcomes over recent years.
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* The early detection of local recurrence reflects a more aggressive tumor, even in association > surgical resection

with the same histopathologic entity.

» Treating the local recurrence of extremity STS is a difficult clinical challenge. The goal
should be to salvage limbs when possible, with treatments such as resection and
irradiation, although amputation may be necessary in some cases. Regional therapies such
as high-intensity, low-dose or interleukin-1 receptor antagonist treatment are appealing
options for either definitive or adjuvant therapy, depending on the location of the disease’s

recurrence.

* The higher survival rate following late recurrence may be explained by variations in tumor

biology. Since long-term survival is, in fact, inferior in patients with high-grade STS, this
necessitates the implementation of an active surveillance approach.
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Introduction

Soft tissue sarcomas (STS) represent a heterogeneous
group of malignancies that are all distinguished by
mesodermal differentiation, with unique clinical and
pathologic characteristics. Only 1% of adult malignancies
are STS, which makes them comparatively uncommon.
This low incidence is further complicated by their variable
presentation, behavior, and long-term outcomes. There
are more than 100 distinct histologic subtypes of soft
tissue tumors, the majority of which are STS, according to
the fifth edition of the WHO Classification of Tumors of Soft
Tissue and Bone (1). The rarity and heterogeneity of these
tumors, together with the difficult management paradigm,
necessitate a multidisciplinary approach involving a skilled
group of radiologists, pathologists, radiation and medical
oncologists, and orthopedic oncologists.

Local recurrence, metastasis, and death are examples
of treatment failures related to STS. The metastatic disease
accounts for one-third of STS patients’ deaths, and it

is more common in patients with local recurrence. An
assessment of the relationship between local recurrence
and metastasis suggests several primary tumor treatment
modalities. One method involves narrow surgical margins
and no radiation; this results in less loss of function but
leads to numerous local recurrences that would not kill
the patient but would necessitate further local treatment.

Broader margins and more liberal radiation usage
are advised if local recurrences can result in metastatic
disease. This second approach is initially more costly and
causes a greater loss of function, but the probability of
local recurrence is lower. Even though local recurrences
do not increase the risk of metastasis, they do require
further, frequently costly, surgeries and can eventually
result in limb loss.

Malignancy grade, size, tumor depth, surgical margins,
specific histological subtype, and tumor features are
some of the prognostic variables associated with a higher
risk of local recurrence and distant metastasis. The use
of radiation, low-grade histology tumors, and negative
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resection margins are crucial elements in attaining local
disease control.

A comprehensive identification of patients at higher
risk can aid in the creation of personalized monitoring
programs. Early diagnosis of STS recurrence is crucial
to provide the patient with a realistic second treatment
opportunity. To lower the probability of recurrence, these
patients might need more extensive resection, closer
postoperative surveillance, and reconsideration of extra
preoperative treatment or more aggressive adjuvant
chemotherapy.

History and clinical examination

The local recurrence rates for STS are reported to range
from 80 to 90% when a basic resection is carried out with
insufficient or positive margins (2, 3).

STS are frequently locally aggressive. However,
postoperative local recurrence rates of STS have decreased
to between 7 and 15% because of advanced imaging
modalities, neoadjuvant therapy, adjuvant radiation,
and effective limb salvage procedures (4). Limb salvage
procedures can lead to higher recurrences rates, but
nevertheless lower than in the decades before because of
the therapies mentioned earlier.

Local recurrence is defined as tumor relapse in the
operative field following resection according to follow-up
radiographic evidence, a physical exam, or self-reported
symptoms. Recurrence can occur after RO resection, R1
(marginal) resection followed by radiotherapy and also
after R2 (intralesional) resection.

When a patient feels a new lump in the previously
treated area, local STS recurrence is frequently identified
(Fig. 1A and B). The diagnosis should be verified by

Figure 1

A 77-year-old patient diagnosed approximately 2 years ago with
liposarcoma is referred to our department with a rapidly
increasing mass located at the root of the thigh (A). The MRI
(coronal T1) revealed a tumor mass with a predominantly fatty
structure, but inhomogeneous through gadolinophilic and
cystic areas with contrast uptake at the level of walls and some
septa, as well as left inguinal-femoral adenopathies (B).
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radiographic or cytological/histological tests, even if there
may appear to be no recurrence.

Imaging surveillance issues
and diagnosis

Early diagnosis is key to managing local recurrence, and
imaging techniques have been suggested as a way to
identify high-risk patients at an earlier stage. Confirming
the diagnosis of a clinically suspicious lesion is the main
goal of diagnosis. The goal of staging is then to offer
information so that decisions may be made and an early
and appropriate treatment protocol can be applied.

In extremity STS, local recurrence has been linked
to an increased risk of distant metastasis and a lower
survival rate. The best oncologic results and lowest
amounts of functional impairment are often obtained
with early identification and surgical excision. As a result,
in extremity STS, an efficient post-surgery monitoring
plan is required. The current methods of STS screening
are based on an understanding of the condition, available
treatments, and worldwide guidelines according to
the updated results of the randomized TOSS study and
SAFETY trial (5, 6); nevertheless, even these guidelines
lack precise recommendations and are frequently based
on consensus rather than randomized controlled studies.

Because of their limited use for STS evaluation,
radiographs are frequently used in conjunction with
ultrasonography or magnetic resonance imaging (MRI) to
confirm a suspected diagnosis.

Ultrasound is a valuable and affordable imaging tool
that can be used to guide biopsies and detect early local
STS recurrence. Ultrasound-guided biopsies make it
possible to directly visualize the lesion and avoid nearby
neurovascular systems. Additionally, ultrasound can be
used to identify cystic regions, reducing the need for
biopsy. While no studies have proven that ultrasound is
preferable to MRI for local recurrence surveillance, the
diagnostic accuracy of ultrasound in the identification
of tumor recurrence has been reported with an overall
sensitivity and specificity of 83-84% and 93-94%,
respectively. If an orthopedic implant is present and
recurrence is clinically suspected, ultrasound may be
helpful. Although hypovascular tumor recurrence may
resemble benign manifestations, Doppler testing may
help to identify recurring tumors from avascular fibrous
tissue in the postoperative resection bed. Ultrasound has
its drawbacks, including difficulties in assessing serial
examinations because of between-operator differences,
and inadequacy when planning the surgical re-excision
of a recurring sarcoma (7, 8).

The applicability of computed tomography (CT)
scanning in STS imaging is quite constrained. Invasion
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into nearby organs, margin irregularity, calcification,
necrosis, and hypervascularity are some characteristics
visible on a CT scan that are thought to be indicators of
malignancy (Fig. 1 and 2). Particularly for certain kinds of
STS, CTis importantin TNM staging. In order to stage STS
and determine the course of the illness, a chest CT scan is
crucial, since STS metastasizes mostly to the lung; thus,
the preferred modality for determining the presence and
monitoring of distant metastases is CT . When an essential
structure cannot be clearly seen by ultrasonography, or
when the lesion is too deep to reach, CT can also be used
for percutaneous biopsy guidance

A combination of focal MRI and a chest CT scan of the
lungs may be used to detect local recurrence and lung
metastases, according to the mostrecentclinical guidelines
from the European Society for Medical Oncology (9).
However, the advantages and cost-effectiveness of such a
program have not yet been determined.

Because of its built-in soft tissue contrast resolution,
MRI is the traditional imaging technique of choice for
assessing soft tissue masses. For local regional staging,
MRI is preferable to CT because it offers significantly
better soft tissue resolution and may provide images
in any plane or multiple planes. Conventional MRI
techniques include Tl-weighted (T1W), T1-fat
suppression (T1FS), T2-weighted, diffusion-weighted
imaging, and magnetic resonance spectroscopy, each
of which characterizes various tissue foci. For identifying
lipomas and increasing the index of suspicion for STS,
TIW and T1FS sequences are very useful. Contrast-
enhanced MRI using intravenous gadolinium-based
contrast can be helpful for determining whether a lesion
is solid or cystic, evaluating the vascularity of the lesion’s
tissue planes, and determining its vascular extension.

ONCOLOGY 8:8 (1]

Post-operative imaging of STS requires the extensive use
of MRI. The risk of a false-positive MRl when using MRI
for routine surveillance with its attendant ramifications it
is an important aspect that should be considered when
using MRI as a routine surveillance.

MRI is a crucial part of regular surveillance since it can
detect more than one-third of local recurrences before
signs and symptoms manifest (10). MRI can be used to
distinguish between recurring tumors and post-surgical
seroma, inflammation, scarring, and hemorrhage.
Traditional TTW, T2W, and static post-contrast imaging
sequences frequently fail to distinguish between post-
operative alterations and disease recurrence. A significant,
if seldom observed, indicator of no local recurrence is a
total lack of any fluid signal in the surgical bed. On TTW
images, a recurrent tumor may occasionally show areas
of architectural distortion, and intravenous contrast can
further disclose disease recurrence by revealing a mass-
like or nodular area of enhancement.

In the first 2 post-operative years of our early follow-up
program, due to its excellent soft tissue contrast and
capacity to image both superficial and deep soft tissues,
we performed a local MRI every 3 months, because
this imaging method is the most efficient modality for
the assessment of local recurrence in postoperative
surveillance. Nevertheless, distinguishing between post-
treatment changes and recurrent STS is quite difficult
and can lead to false-positive results, as previous studies
have repeatedly demonstrated how scar tissue and post-
treatment alterations might mask recurrent STS, which
prompts pointless biopsies (11). At the same time, all
patients are evaluated by CT of the chest, abdomen,
and pelvis once every 6 months, to screen for secondary
occurrences.

Figure 2

A 46-year-old patient with a history of recurrent liposarcoma is referred to our department with a painless mass in the gluteal area.
Sagittal view CT scan revealed a soft tissue lump with a high probability of relapse (A). We performed an en-bloc resection with
negative margins (RO) (B). The HP finding revealed multiple groups of atypical adipoblasts ob 10 X with immature lipoblasts (signet
ring-type cells) and mature adipocytes pledging for a well-differentiated liposarcoma (C). At 6 months postoperatively, the PET-CT

scan revealed no local recurrence or distant metastases (D).
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Rarely, STS will spread through the lymphatic system
and manifest as lymph node metastases (LNM). The
reported incidence of regional LNM from extremity
STS ranges from 0.9 to 6% (12, 13). Several histological
forms, including epithelioid sarcoma, synovial sarcoma,
angiosarcoma, rhabdomyosarcoma, and clear cell
sarcoma, have been documented to have a preference
for regional LNM14. These entities are sometimes shown
together under the acronym ‘SCARE’ (Synovial, Clear cell,
Angiosarcoma, Rhabdomyosarcoma and Epithelioid).
The majority of LNM patients were identified by the
presence of a palpable mass in an anatomic region that
was indicative of a lymphatic cluster, such as the groin
or axilla. The diagnosis was then confirmed by advanced
cross-sectional imaging using either CT or MRI

When MRI is not an option or when the results from
other screening procedures are unclear or nondiagnostic,
such as when metal artifacts are present, positron
emission tomography (PET) scanning can be valuable
for local monitoring. Additionally, when CT results are
uncertain, PET-CT can assist in identifying the target
locations for biopsy. Fluorodeoxyglucose-PET has been
explored as an imaging technique for local recurrence
and/or lung metastasis, but its use as a primary
method in this regard is not advised. In certain cases,
PET-CT has proven its usefulness in separating fibrosis-
affected regions in the affected limb from areas that, on
examination via traditional imaging techniques, seem to
be local recurrences.

Current state of histotyping: is
rebiopsy necessary?

Incisional biopsy was considered the gold standard for the
anatomical—pathological diagnosis of soft tissue tumors.
Recent data favor the use of imaging-guided biopsies and
core needle biopsy for soft tissue tumors (14, 15). The
local recurrence of a STS is most often diagnosed on the
basis of a palpable change in the primary resection area.
Although the recurrence seems obvious most of the time,
it must be confirmed by imaging and anatomopathology,
especially in cases where major resections or adjuvant
treatments are to be proposed. Although most sarcoma
treatment centers use MRI to detect local recurrences, it
is necessary to confirm the histopathological type before
performing surgical resection.The use of fine needle
aspiration cytology as an alternative to conventional
biopsy results in high-accuracy diagnosis.

Recurrent genetic alterations are present in nearly
half of all tumor subtypes; fusion between the SS18
gene and one of the SSx genes is pathognomonic for
synovial sarcoma, while a PAx3-FOxOTA fusion gene is
found in 80% of alveolar rhabdomyosarcomas (16, 17).
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Fluorescence in situ hybridization analysis, rtPCR, and
NGS are therefore indispensable (18). Targeted therapies
can be administered to patients based on specific genetic
alterations (19, 20). However, the amount of biopsy
material can limit the ability to achieve a complete
diagnosis.

The need to biopsy recurrent STS derives from the
fact that diagnosis cannot be made with complete
certainty following only imaging investigations or
clinical examination; the locoregional changes after
primary resection are significant, which creates a risk of
false positive suspicion. The implications of a possible
recurrence are important in terms of treatment and
local and general spread; therefore, rebiopsy is essential.
The identification of genetic mutations with the help
of genomic sequencing is equally important for the
predictability of spread as well as for the identification of
systemic therapies.

Management of recurrence

Local recurrence following prior resection, with or without
prior radiotherapy, can be fatal for patients diagnosed
with STS. Previous treatments and the development
of local recurrence inside a previously irradiated region
make management of the local recurrence challenging.
Even in the presence of recurring illness, limb salvage
therapy is becoming increasingly popular, with an
emphasis on maintaining extremity function and quality
of life. When treating a local recurrence of sarcoma, wide
resection is crucial for preventing additional local relapse.
Unfortunately, positive margins after several resections
for recurrence are frequent, occurring in up to 30% of
cases. Furthermore, there is a considerable chance (up to
21%) of a further relapse following limb salvage for local
recurrence.

The therapy for recurrent STS is consequently linked
with increased morbidity since many patients underwent
multimodal treatment before the emergence of relapse. As
a result, treatment strategies that are otherwise viable for
the management of recurring illnesses may not be used
as frequently. The management of the local recurrence
must take into account these elements from the initial
treatment and others, such as anatomical restrictions,
synchronous distant metastasis, and aggressive tumor
biology.

Surgical resection

For all patients diagnosed with adult-type, localized STS
recurrence, surgery remains the conventional course of
treatment and should be carried out by a surgeon with
relevant experience in the treatment of sarcoma. The
surgeon evaluates a tumor’s resectability based on the
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tumor’s stage, the tumor’s anatomical location, and the
comorbidities of the patient. The main goal of surgery is
to completely remove the tumor while leaving a margin
of normal tissue.

Although there is disagreement as to what constitutes
an acceptable margin of normal tissue, it is commonly
believed that 1 cm of soft tissue, or similar, is sufficient
(e.g. a layer of fascia). However, there are circumstances
in which anatomical restrictions prevent a true wide
resection from being conducted without sacrificing
important anatomical structures (such as major blood
vessels or nerves). In these conditions, it may be acceptable
to leave a planned microscopic positive surgical margin
after carefully considering the risks of recurrence and
morbidity associated with more aggressive surgery and
having fully discussed these with the patient (21).

Wide excision (also known as ‘en bloc resection’)
with negative margins (RO) and limb salvage surgery
when possible are the usual surgical techniques. Plastic
surgery can help with the reconstruction of extensive
STS procedures in some specific circumstances, and
reconstructive surgery should be considered in other
cases.

To properly design a re-excision, local re-staging must
be completed. A postoperative hematoma is regarded
as tumor contamination and must be included in the
surgical tumor bed of re-excision. Reintervention is
required in cases of R2 surgery (macroscopic residual
tumor after primary excision) and, depending on the
histological subtype, preoperative therapies should be
considered when acceptable oncology margins cannot be
reached. If, despite planned procedures, the oncological
safety margins are unsatisfactory, re-excision should be
considered. However, radiotherapy may be appropriate
if a larger or wider margin is unattainable due to the
anatomical positioning. For extracompartmental atypical
lipomatous tumors, resections with microscopically
positive margins (R1) may be necessary.

Wide surgical margins remain the most important
factor in preventing further local relapse from sarcoma.
Unfortunately, a high incidence rate of positive margins is
reported, ranging from 15% to 36% after surgery for local
recurrence (22).

Local recurrence of STS is often first detected by the
patient, who feels a new lump in the previously treated
region. It is crucial to begin with the presumption that
local recurrence must be treated as a de novo STS, and
follow the same therapeutic guidelines.

The management of recurrence after the first
treatment of primary extremity STS is important.
Increased morbidity may result from greater cumulative
radiation. Additionally, achieving negative margins may
be challenging, and inadequate resection of isolated
recurrences is linked to a high relapse incidence.
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Resectable soft tissue sarcoma recurrence

Irradiation

Neoadjuvant radiotherapy would be appropriate in
a situation where, following primary resection of the
recurrence, the limb would be non-functional post-
operatively, or in cases where only amputation is
considered. Limb-sparing surgery may be possible
if neoadjuvant treatments such as radiotherapy,
radiochemotherapy, systemic chemotherapy with local
hyperthermia, or regional chemotherapy are used (23).

Without prior radiation — a decision on radiotherapy

In the case of local recurrence, as in the case of initial
tumors, resection with wide margins is necessary to
prevent recurrence. It is recommended that these
margins are 2 to 3 mm if the tumor affects only the fascia,
or up to 1 cm when the tumor penetrates striated muscle
or adipose tissue. If these cannot be obtained, local
treatment is indicated, usually radiotherapy, which can be
administered pre- or post-operatively. The neoadjuvant
approach is preferred, although the oncological outcome
is similar between pre- and post-operative treatment.
Long-term toxicity, however, is more important in the
case of patients treated adjuvantly, especially grade 3—4
local fibrosis. Immediate toxicity is more important in
neoadjuvant treated patients (especially in terms of more
difficult post-operative healing) (24).

However, it should be noted that studies comparing
adjuvant and neoadjuvant radiotherapy in limb STS
do not include many patients with local recurrences.
In addition, the main advantages of neoadjuvant
radiotherapy derive from the use of a narrower field,
but in the case of irradiating preoperative tissue, where
the entire area is at risk of dissemination, this advantage
no longer exists (25). Current guidelines recommend
customizing the radiotherapy decision for patients with
recurrence (26).

Neoadjuvant chemoradiotherapy

The decision on concomitant chemotherapy, especially
in the case of neoadjuvant treatment, is not standardized
and is made according to the preferences of each center
and according to histology. The proposal of the current
guidelines in this case is enrollment in a clinical trial, or
the use of regimens with proven efficiency in histologies
such as Ewing’s sarcoma or rhabdomyosarcoma (27, 28).

The skepticism with which concurrent chemotherapy
is viewed in these cases is due to concern over the higher
rates of toxicity related to the treatment, as well as
secondary myeloid neoplasms (29). However, the rates at
which these occur are low, suggesting that they may arise
due to genetic predisposition (30).
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Reirradiation

Surgery is the most effective option for patients with local
recurrence and those who have previously been treated
by irradiation. However, resection with appropriate
margins in the case of relapse in the limbs on a previously
irradiated area is an even greater challenge. In these cases,
limb-sparing surgery and adjuvant reirradiation using
techniques such as brachytherapy, intensity-modulated
radiotherapy, or proton therapy can be considered. There
is also the option of regional chemotherapy or systemic
chemotherapy with regional hyperthermia.

Evidence in the literature regarding the effectiveness
of adjuvant reirradiation is limited. There is a case series
that included 14 patients reirradiated for recurrent STS,
in which severe local adverse effects were reported that
negatively impacted the function of the limb and exposed
the patient to severe infections. For the vast majority of
these patients, external beam radiotherapy was used (31).

The utility of reirradiation with protons was explored
in a prospective trial that included 23 patients. Better
tolerability was reported, with no grade 4 or 5 toxicities.
Adverse effects related to wound healing predominated.
The post-reirradiation local recurrence rate was 41% (32).

Unresectable soft tissue sarcoma recurrence
Regional therapy

Therearetwotherapeuticoptionsforregionalchemotherapy
that can be indicated for recurrent unresectable tumors in
an attempt to avoid amputation: isolated limb perfusion
(ILP) and isolated limb infusion (ILI). These options are
associated with excellent local results: a response rate of
73%, with a complete response of 23%, and a greater
possibility of avoiding amputation (33).

The ILP technique involves the vascular isolation of
the extremity and the injection of chemotherapy only
locally, in order to avoid exposing the whole organism
to high doses of chemotherapy (the kidneys and liver
are excluded from the infusion circuit). The extremity is
also exposed to moderate hyperthermia (up to 40°C) for
better local results. ILP consists of the local administration
of tumor necrosis factor (TNF)-based or melphalan
therapies and has usually been studied in patients with
a history of radiotherapy who would only be candidates
for amputation. It should be mentioned that access to
TNF therapies is only possible in Europe; in the USA, it is
granted only within clinical trials. TNF toxicity can result
in a shock-like syndrome that can be avoided by the local
administration. Even when administered regionally, it can
induce fever, chills, and arterial hypotension (34, 35). The
publication that included the greatest number of patients
receiving ILP (n=208), of whom n=97 had locally
recurrent disease, followed for an average of 12 years, a
limb salvage rate of 81%, overall survival rates of 42% at 5
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years and 33% at 10 years, and a local recurrence rate of
30% were reported (36).

The quality of the data related to this subject is limited,
however, as there was no comparison condition with an
alternative local treatment, and the local administration
method is very different for each individual patient. Data
regarding the functionality of the limb after this procedure
are also limited (37).

ILI is another possible procedure in cases of locally
relapsed limb sarcoma, having been adapted from the
treatment options for malignant melanoma. It technically
differs from ILP in that it creates much slower blood
circulation in the limb, and the limb is intensely hypoxic
during the procedure. In addition, standard chemotherapy
is used in this technique. The publication that included
the most patients (n=40) was a retrospective study that
verified the effectiveness of ILI preoperatively in patients for
whom only amputation was considered. The procedure
was performed using doxorubicin at a dose of 0.7 mg/
kg for the upper limbs and 1.4 mg/kg for the lower limbs.
Later, the patients received external beam RT at a total
dose of 35 Qy, followed by surgery performed up to 7
weeks later. The procedure could be considered effective,
with a response rate of 85%, that is, the conversion of
patients to resectability without requiring amputation.
Regarding toxicity, the procedure was relatively well
tolerated; only skin reactions and reduced mobility were
reported. ILI, therefore, represents a local treatment
option for very well-selected patients and is ideal for use
in a clinical trial.

Palliative chemotherapy

For cases of relapse that are not candidates for local
treatment, palliative systemic chemotherapy can be
considered. Enrollment in a clinical trial is always
preferred. If this is not an option, conventional options
can be considered. In patients with histologies sensitive
to anthracyclines, such as leiomyosarcoma, epithelioid
sarcoma, angiosarcoma, liposarcoma, pleomorphic
sarcoma, or a malignant peripheral nerve tumor,
doxorubicin, with or without ifosfamide, is administered
as the first line of standard treatment. The combination
is preferred if the patient’s symptoms are of significant
intensity and if there is an absolute need for a quick
response. Angiosarcoma may represent an exception to
this rule, with some clinicians preferring taxanes as the
first line in this type of tumor (38).

Personalized medicine: the role
of immunotherapy

Itisobviousthat,insarcomas, thetumormicroenvironment
has a variable appearance, but certain histologies have
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a representative immune infiltrate (leiomyosarcomas,
chondrosarcomas, liposarcomas, and undifferentiated
pleomorphic sarcomas) (27, 39). Immune checkpoint
inhibitors have been demonstrated to be useful in STS in
a very small number of patients who are not given the
standard treatments for these histologies.

Monotherapy with CTLA-4 inhibitors is the only
immunotherapy-based approach that has been used, but
it did not demonstrate effectiveness in synovial sarcoma
(at a dose of 3 mg/kg administered every 3 weeks). The
study was closed before the expected date due to the very
low response rate (40).

Later, axitinib and pembrolizumab were tested for
their effectiveness in patients with alveolar soft part
sarcoma (ASPS) and other histopathological subtypes of
STS (n=33 patients). The survival rate at 12 months was
28%, with overall response rates of 25% and 50.4% in
ASPS patients. The reason for mainly enrolling patients
with ASPS is that these tumors have a high incidence of
mismatch repair deficiency (41, 42).

The utility of anti-PD-1 was verified in a phase Il trial that
enrolled 42 patients with STS, along with bone sarcomas.
The response rate was lower in this trial, at only 18%, but
a complete response was recorded. After the completion
of the proposed follow-up period, it was demonstrated
that patients with undifferentiated pleomorphic sarcoma
benefitted the most (43).

Amputation

While limb salvage procedures can provide local control
for 85-90% of patients, the emergence of local recurrence
might complicate conservative care. If limited resection
is performed on tumors that invade nerves or arteries,
it may not be viable to save the limb. Additionally,
toxicities linked to therapy, such as nonhealing wounds
or difficulties with wound healing, can cause excruciating
pain and impair the function of the affected extremity.
The patient’s quality of life and management of recurrent
STS tumors may be complicated by tumors that fungate,
that bleed, or are unbearably painful. In this uncommon
situation, amputation could be the most suitable palliative
surgery and may provide pain relief for treatment-related
problems. Amputation is still recommended if infection
and/or ischemia following limb salvage surgery cannot
be addressed in any other way.

The options for distal extremity amputation range
from individual digit amputations to above-elbow or
above-knee amputations. Amputations of the forequarter
or hindquarter may be indicated in cases with proximal
vascular or neurological involvement. Regarding the
complications, morbidity after radical amputations,
particularly of the hindquarter, can be substantial.

ONCOLOGY 8:8 612

Wound healing problems and flap necrosis have been
documented most often. Long-term hernia development
is also possible. Phantom pain following amputation can
be an issue, especially for patients who had substantial
pain prior to the amputation. Radical amputation,
however, may alleviate symptoms, with up to 78% relief
of pain for patients with symptomatic, debilitating illness.
Modern limb prosthetics can enable patients to maintain
their independence while restoring a limited amount of
function and aesthetic appearance.

Outcomes

The management of the local recurrence of a STS is a
challenging therapeutic issue. Where feasible, therapy
should focus on limb salvage techniques. Excision and
irradiation of the recurrence are related to potentially
significant morbidity that may negatively impact function.
Amputation may be necessary toaddress the complications
brought on by the treatment of a recurrence, although
it has no significant effect on survival and may have a
detrimental effect on the patient’s function and quality
of life (44, 45).

Although there is no consensus, the long-term
prognosis after the development of local recurrence is
cautious. For most primary extremity STS, factors affecting
survival, such as grade, size, location, and histologic
type, have all been thoroughly documented. Several of
these initial tumor features also come into play when
dealing with relapse. When diagnosed, recurrence is a
sign of high-grade tumor biology and is attributed to the
emergence of subsequent recurrences as well as distant
metastasis, and it is the most significant factor associated
with decreased survival, according to data from the UCLA
Sarcoma Research Group (46).

Conclusions

Early detection of local recurrence and distant metastases
may allow for more effective therapy and may improve the
chances of long-term survival. Studies have shown that
approximately one-half of local recurrences are detected
by the patient prior to the detection of clinical symptoms
(47). In order to improve surveillance as a complement to
standard follow-up, patient education and awareness of
self-examination are, therefore, crucial.

The early detection of local recurrence reflects a more
aggressive tumor, even in association with the same
histopathologic entity. The higher survival rate following
late recurrence may be explained by variations in tumor
biology. Since long-term survival is, in fact, better in
patients with high-grade STS, this necessitates the
implementation of an active surveillance approach.
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