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Abstract

Background Patients with local recurrence of soft-tissue
sarcomas have a poor overall survival. High-grade, soft-
tissue sarcomas in deep locations may have a poorer
prognosis regarding local recurrence than low-grade sar-
comas or those located superficially. Although previous
reports evaluated tumors at various depths, it is unclear
what factors influence recurrence of deep, high-grade
sarcomas.

Questions/purposes We therefore determined whether
possible risk factors (tumor size, location, histologic sub-
type, unplanned excision, local recurrence at presentation,
metastasis at diagnosis, surgical procedure, surgical mar-
gin, and adjuvant treatments) influenced local recurrence of
deep, high-grade, soft-tissue sarcomas.

Patients and Methods We retrospectively reviewed
433 patients with deep, high-grade, soft-tissue sarcomas
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surgically treated between 1985 and 2005. For each patient,
we reviewed tumor size, location, histologic subtype,
unplanned excision, local recurrence at presentation,
metastasis at diagnosis, surgical procedure, surgical mar-
gin, and adjuvant treatments and determined the effect of
each prognostic variable on local recurrence. The mini-
mum followup was 1 month (median, 51 months; range,
1-305 months).

Results Forty-seven patients had local recurrence at a
median of 10.7 months. Local recurrence at presentation,
metastasis at diagnosis, and positive margins independently
predicted local recurrence. No other factors independently
predicted local recurrence.

Conclusions Unplanned excisions did not increase the
rate of local recurrence of deep, high-grade, soft-tissue
sarcomas if treated appropriately. Aggressiveness of tumor
represented by metastasis or local recurrence at presenta-
tion may be a risk for local recurrence.

Level of Evidence Level II, prognostic study. See
Guidelines for Authors for a complete description of levels
of evidence.

Introduction

Patients who develop a local recurrence from a soft-tissue
sarcoma have a poor prognosis [1, 7, 8]. One study sug-
gests the development of a local recurrence is the most
important factor associated with decreased survival, and
once patients develop a local recurrence, they are about
three times more likely to die from disease compared to
patients who do not develop a local recurrence [6]. Novais
et al. [8] confirmed local recurrence independently predicts
survival after adjusting for all major risk factors. Con-
temporary multimodal treatment of primary soft-tissue
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sarcoma reportedly reduces the incidence of local recur-
rence [1, 6]. However, when it occurs, local recurrence
remains a devastating event for patients and usually entails
substantial morbidity.

Sarcomas located deep in the fascia have a spectrum of
diagnoses and prognoses different from those of subcuta-
neous sarcomas [5, 9, 12]. Subcutaneous sarcomas are
typically smaller than deep tumors, probably because they
are more easily detected, but can be of the highest grade of
malignancy [12]. The prognosis for a deep sarcoma is
reportedly worse than that for a subcutaneous sarcoma [5].
A later study confirmed the prognosis of a subcutaneous
sarcoma is better than that for a deep sarcoma, but pri-
marily because of the small size [9]. High-grade tumors
have a higher rate of local recurrence than low-grade sar-
comas [12]. The risk for local recurrence of deep, high-
grade sarcomas likely differs from that of low-grade
tumors or subcutaneous sarcomas.

Whether patients undergoing unplanned excision of
their primary sarcoma have a higher risk of local recur-
rence is controversial [2, 4, 10, 13]. Several studies
suggest unplanned excisions of soft-tissue sarcomas result
in increased rates of local recurrence, mainly because of
residual tumor [4, 10]. While patients with unplanned
excisions tend to have superficial tumors, other reports
show no adverse impact of unplanned excision on local
recurrence [2, 13]. Additionally, whether local recurrence,
when it occurs, lessens the chance of local control of the
tumor is also controversial [6, 11, 16]. While several
studies [6, 11] report patients who are referred after a
local recurrence have an increased risk of developing a
subsequent local recurrence after surgery, others suggest
local recurrence after definitive surgery loses its prog-
nostic importance on the development of a subsequent
local recurrence [16]. The effect of local recurrence or
unplanned excision on subsequent local recurrence in
patients with deep, high-grade tumors may differ from
recurrence of unplanned excision of subcutaneous or low-
grade sarcomas; however, there is no large series specif-
ically addressing these issues. We presume (1) positive
margins after surgical resection are associated with an
increase in local recurrence [3, 14], (2) presentation with
local recurrence is a risk for subsequent local recurrence
[6, 11], and (3) unplanned excision may be a risk factor
for local recurrence in deep, high-grade soft-tissue sarcomas
[2, 13].

We therefore determined whether possible risk factors
(tumor size, location, histologic subtype, unplanned exci-
sion, local recurrence at presentation, metastasis at
diagnosis, surgical procedure, surgical margin, and adju-
vant treatments) influenced local recurrence of deep, high-
grade, soft-tissue sarcomas.

Patients and Materials

We retrospectively reviewed the charts of 433 patients with
deep, high-grade, soft-tissue sarcomas between 1985 and
2005. Since treatment strategies, including adjuvant ther-
apies, have changed over the years, we excluded patients
diagnosed before 1985. We considered a tumor to be in the
extremity if it was at or beyond the shoulder or at or below
the hip and considered other tumors to be in the trunk. We
excluded patients with tumors located in the retroperito-
neum but included those located on the chest wall or
abdominal wall. In addition, we excluded tumors located
superficial to the fascia and only considered tumors on or
under the fascia as deep, soft-tissue sarcomas in the study.
Lastly, we excluded low-grade tumors (Grade 1 in the
Fédération Nationale des Centres de Lutte Contre le Cancer
grading system [15]), desmoid tumors, and dermatofibro-
sarcoma protuberances. The median age of the 433 patients
was 52 years (range, 1-99 years), and there were 243 males
(56%) and 190 females (44%). No patients were lost to
followup. The minimum followup was 1 month (median,
51 months; range, 1-305 months). We did not recall any
patients specifically for this study; we obtained all data
from medical records.

Demographic data collected included gender, age at the
time of diagnosis, and duration of followup. Seventy-seven
patients (18%) received unplanned excision elsewhere
before the initial visit, and 79 (18%) were treated else-
where and presented with local recurrence at the initial
visit (Table 1). Fifty-four patients (12%) had metastasis at
diagnosis. We recorded tumor characteristics according to
tumor size (<5 cm or > 5 cm), site of primary tumor
(trunk, extremity), and histologic subtype. We determined
tumor size by the imaging studies at diagnosis, using
maximal diameter measured on CT or MRI. If patients had
unplanned excision elsewhere, we determined the tumor
size by using images taken at other institutions, if available.

Table 1. Previous treatments and patient characteristics at
presentation
Patient characteristic Number of patients
Unplanned excision

Yes 77 (18%)

No 356 (82%)
Local recurrence

Yes 79 (18%)

No 354 (82%)
Metastasis at diagnosis

Yes 54 (12%)

No 379 (88%)
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We reviewed the pathology report when patients had
tumors excised without preoperative imaging studies.
Seventy-seven percent of patients (332 patients) presented
with tumors 5 cm or larger, whereas 23% (111 patients)
had tumors less than 5 cm (Table 2). Most patients had
tumors located in an extremity (390 patients, 90%). A
pathologist experienced in musculoskeletal pathology
(RM) confirmed histologic diagnosis. The most frequent
histologic subtype was malignant fibrous histiocytoma
(171), followed by synovial sarcoma. Other tumors con-
sisted of rare histologic subtypes, including spindle cell
sarcoma, clear cell sarcoma, chondrosarcoma (extraskeletal
myxoid chondrosarcoma and mesenchymal chondrosarcoma),
hemangiopericytoma, hemangiosarcoma, lymphangiosarcoma,
extraskeletal osteosarcoma, and undifferentiated sarcoma
(Table 2).

The surgeons used preoperative radiotherapy when they
presumed they could not achieve a wide surgical margin
without sacrificing neurovascular structures or important
organs.

The surgeons performed limb-sparing surgery in 386 patients
(Table 3) and treated 47 patients with amputations proximal
to the wrist or ankle. The operating surgeon and pathologist
examined all surgical specimens. They evaluated surgical
specimens in at least two perpendicular planes and sliced

Table 2. Distribution of tumor and pathologic characteristics

Tumor characteristic Number of tumors

Size
<5cm 101 (23%)
> 5cm 332 (77%)

Location
Trunk 43 (10%)
Extremity 390 (90%)

Histology
MFH 171 (39%)
Synovial sarcoma 65 (15%)
Liposarcoma 41 (9%)
Rhabdomyosarcoma 20 (5%)
Ewing’s/PNET 17 (4%)
Alveolar soft part sarcoma 16 (4%)
MPNST 14 (3%)
Epithelioid sarcoma 13 (3%)
Chondrosarcoma* 12 (3%)
Leiomyosarcoma 12 (3%)
Fibrosarcoma 7 2%)
Other tumors 45 (10%)

* Chondrosarcoma included extraskeletal myxoid chondrosarcoma
and mesenchymal chondrosarcoma; PNET = primitive neuroecto-
dermal tumor; MFH = malignant fibrous histiocytoma; MPNST =
malignant peripheral nerve sheath tumor.
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them where they thought the margin was closest to the
tumor. We defined the margins as positive if tumor was
present at the resection margin and as negative if tumor was
not present at the margin regardless of the distance between
the tumor and the margin. We defined local recurrence as the
recurrence at the site of previous treatment. Patients who had
surgical excision with positive margins underwent either
radiation therapy or additional surgery. If patients developed
tumors after these treatments, we considered them as local
recurrence. Even when patients had positive margins, all
tumors were at least marginally excised and there were no
gross residual tumors. For patients who underwent definitive
surgical resection of the primary tumor, we recorded the
surgical margins (positive, negative). Of the 433 patients
who underwent surgical resection or amputation, 365 patients
had negative margins. Of the 47 patients treated by amputa-
tion, 41 patients had negative margins.

All patients underwent chest CT and physical exami-
nation with ultrasound every 3 months, and we obtained
MRI when ultrasound was not sufficient to evaluate local
recurrence or suspected local recurrence. We met with
patients every 3 months for 5 years, every 6 months for
10 years, and then annually until 15 years after surgery.
We evaluated patients by physical examination and did not
obtain chest CT after 15 years. We recorded the surgical
procedure used and adjuvant treatments adminis-
tered. Also, we collected data regarding unplanned tumor

Table 3. Surgeries and adjuvant treatments

Type of treatment Number of patients

Surgical procedure

Amputation 47 (11%)
Limb-sparing procedure 386 (89%)
Surgical margins
Negative 365 (84%)
Positive 68 (16%)
Radiation therapy
Preoperative
Yes 109 (25%)
No 324 (75%)
Postoperative
Yes 25 (6%)
No 408 (94%)
Chemotherapy
Preoperative
Yes 79 (18%)
No 354 (82%)
Postoperative
Yes 197 (45%)
No 236 (55%)
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excision elsewhere before the initial visit (yes or no), local
recurrence at presentation, metastasis at diagnosis, surgical
procedures (limb-sparing, amputation), surgical margins
(positive, negative), chemotherapy (preoperative, postop-
erative), and radiotherapy (preoperative, postoperative).
We recorded local recurrence of tumor with the time of
failure and defined local control as the time between sur-
gical resection or amputation and the detection of local
recurrence of disease.

We examined the effect of each variable (size, location,
histologic subtype, unplanned excision, local recurrence at
presentation, and metastasis at diagnosis) and treatments
(surgical procedure, surgical margins, chemotherapy, and
radiotherapy) on event-free survival using Cox proportional-
hazard models. We entered all variables significant at a
p value of less than 0.05 in the univariable analysis into a
multivariable model. A power analysis revealed a sample
size of 433 patients and 47 patients with local recurrence
would provide a power of 67% to detect a difference in
survival outcomes with a two-sided alpha of 0.05. We used
Stata®™ 10 statistical software (StataCorp, College Station,
TX) to analyze all data.

Results

Forty-seven of the 433 patients who underwent surgical
excision had local recurrences. The median time to
development of local recurrence was 10.7 months (range,
1-77 months). Positive margin independently predicted
local recurrence, with a rate ratio (RR) of 5.9 (95% con-
fidence interval [CI] = 3.1-11.1) (Table 4). Local
recurrence at presentation was associated with an increased
rate of local recurrence, with a RR of 1.6 (95% CI = 1.2—
2.2). Metastasis at diagnosis independently predicted local
recurrence, with a RR of 2.8 (95% CI = 1.5-5.5). Size,
tumor location, histologic subtype, and unplanned excision
did not predict local recurrence after controlling for con-
founding variables. Adjuvant treatments (radiation therapy
and chemotherapy) did not affect the rate of local
recurrence.

Discussion

Patients with local recurrence of soft-tissue sarcomas have
a poor overall survival. High-grade, soft-tissue sarcomas in
deep locations may have a poorer prognosis regarding local
recurrence than low-grade sarcomas or those located
superficially. Although previous reports evaluate tumors at
any depth, there are no large series focusing on deep, high-
grade sarcomas. The risk of local recurrence of deep, high-
grade sarcomas may differ from that of low-grade tumors

or subcutaneous sarcomas. Therefore, we determined
whether possible risk factors (tumor size, location, histo-
logic subtype, unplanned excision, local recurrence at
presentation, metastasis at diagnosis, surgical procedure,
surgical margin, and adjuvant treatments) influence local
recurrence for deep, high-grade, soft-tissue sarcomas.

We acknowledge several limitations in this study. First,
there was a limited number of patients within each histo-
logic subtype. We found the histologic subtype did not
predict local recurrence, but the chance of a Type II error is
substantial. However, our study is a relatively large series
of high-grade, soft-tissue sarcomas located deep in the
fascia, and 433 patients provided sufficient numbers to
identify differences in other prognostic factors. Second,
followup time for each patient varied. This is because we
evaluated risk factors for local recurrence using Cox
regression and person-time data; we included all patients
seen within the study period to avoid selection bias. The
median time of followup was 50.8 months, which should
be sufficient because the median time to develop local
recurrence is 10.7 months.

Positive margins reportedly increase the risk for local
recurrence [3, 14]. In our study, positive margin was a
major adverse prognostic factor, and patients who had a
tumor excised with a positive margin had 5.9 times the
local recurrence rate of those with negative margins. Most
such patients underwent another tumor bed excision or
radiation therapy. We do not routinely use preoperative
radiotherapy for high-grade, soft-tissue sarcomas; we
reserve preoperative radiation for cases where the surgeon
could not achieve a wide surgical margin without sacri-
ficing neurovascular structures. This could explain the
observation that positive margins have a large impact on
local recurrence in our series.

We found both local recurrence at presentation and
metastasis at diagnosis predicted subsequent local recur-
rence. These findings are compatible with previous
observations that patients referred after a local recurrence
have an increased risk of developing a subsequent local
recurrence [6, 11]. This finding supports the hypothesis that
local recurrence is rarely the source of metastasis but rather
the result of aggressive tumor biology, and both local
recurrence at presentation and metastasis at diagnosis may
be indicators of higher biologic tumor aggressiveness.

Interestingly, patients receiving an unplanned excision
at an outside facility did not have a higher rate for local
recurrence compared to those who receive initial surgical
treatment at our hospital, even for deep, high-grade sar-
comas. Patients with unplanned excisions had a tendency to
have superficial tumors, and some reports show no adverse
impact of unplanned excision on local recurrence [2, 13].
However, our series exclusively analyzed sarcomas located
deep in the fascia. Our results suggest the local control
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Table 4. Factors predictive of local recurrence

Variable Number of patients Univariate p value Rate ratio Multivariate p value Rate ratio
Tumor size 0.80 1.1
<5cm 101
>5cm 332
Primary tumor site 0.53 0.76
Trunk 43
Extremity 390
Histology 0.20 1.1
MFH 171
Synovial sarcoma 65
Liposarcoma 41
Rhabdomyosarcoma 20
Others 136
Unplanned excision 0.123 0.48
Yes 77
No 356
Local recurrence < 0.001 2.0 0.003 1.6
Yes 79
No 354
Metastasis at diagnosis < 0.001 4.4 0.002 2.8
Yes 54
No 379
Surgical procedure 0.009 2.6 0.12 1.9
Amputation 47
Limb-sparing procedure 386
Surgical margins < 0.001 7.4 < 0.001 5.9
Negative 365
Positive 68
Radiation therapy
Preoperative 0.70 0.87
Yes 109
No 324
Postoperative < 0.001 3.6 091 1.0
Yes 25
No 408
Chemotherapy
Preoperative 0.90 0.95
Yes 79
No 354
Postoperative 0.78 1.1
Yes 197
No 236

MFH = malignant fibrous histiocytoma.

after unplanned excisions was good if treated appropriately
with tumor bed excision with or without radiotherapy, even
when sarcomas were deeply located. Although we did not
find a higher local recurrence rate for patients with
unplanned excisions, we recommend deep tumors initially

@ Springer

be adequately excised because if recurrence develops,
subsequent treatment may require excising nerves, vessels,
or other important organs, resulting in poor function.

In conclusion, we observed local recurrence at presen-
tation, metastasis at diagnosis, and positive margins
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increased the rate of local recurrence in deep, high-grade
soft-tissue sarcomas, whereas histologic subtype, tumor
location, size, limb-sparing procedures, and unplanned
excision were not risk factors for local recurrence in our
patients with soft-tissue sarcomas.
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