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Abstract. In the present study, the incidence of surgical wound
complications in patients with large and deep high-grade
soft tissue sarcoma (STS) was investigated. In addition, the
disease-specific and event-free survival rates were examined
in these patients. In total, 30 adult patients with primary
high-grade deep STS with a size of 10 cm or greater were
treated in the current study. Of the 30 patients, 16 (53%) devel-
oped a total of 19 wound complications. In addition, 10 cases of
wound dehiscence, 5 cases of infections, 3 cases of hematomas
and 1 case of lymphorrhea were reported, while 3 patients with
postoperative infections underwent additional surgical treat-
ment. Longer surgery duration was associated with wound
complications (P=0.04). The disease-specific survival was
58.5% at 3 years and 46.1% at 5 years after treatment. Further-
more, local recurrence was detected in 13 patients and distant
metastasis was identified in 17 patients as the first relapse. The
3- and 5-year event-free survival rates were 24.4 and 16.3%,
respectively. In conclusion, patients with large and high-grade,
deep STSs presented a high complication rate; therefore,
careful wound care is required in these patients. Furthermore,
it should be also taken into account that these patients have a
greater risk of tumor-associated events and mortality.

Introduction

Soft tissue sarcomas (STSs) are rare tumors representing <1%
of all adult malignancies and accounting for at least 11,410 new
diagnoses each year (1). The most common primary sites are
the extremities, followed by the trunk, internal trunk (such as
the retroperitonium), pelvic cavity, intra-abdominal region,
and the head and neck (1). Detection of STS is easier in cases
where the tumor is superficial. However, the early diagnosis of
a deep STS may be difficult, since a number of these tumors
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present as a painless mass (2,3). As a result, numerous STSs
are diagnosed at a late stage and have already reached a large
size at the time of presentation. High-grade STS resection
with an adequate wide margin reportedly inhibits local tumor
recurrence and improves patients prognosis compared with
a marginal or intra-lesional margin (4). Patients with larger
tumors are in greater risk of requiring an amputation as
the primary treatment strategy and have a higher incidence
of postoperative surgical wound complications, as well as
mortality and tumor recurrence (2,3,5-11). In addition, patients
with high-grade STS may have a higher wound complica-
tion rate. This is due to a larger incision, large defect of soft
tissue, which is a result of a wider margin of tissue requiring
removal, prolonged surgery duration and other factors (5-9).
In addition to tumor size, tumor depth and tumor histological
grade have also been demonstrated to be predictive factor for
survival (10,11). Therefore, patients with high-grade, deep and
large STS must be carefully treated and followed-up.

Only a limited number of studies exist that report detailed
surgical and clinical outcome in such patients (2,6). Therefore,
the aim of the present study was to elucidate the incidence of
surgical complications and the survival in patients with large
and deep high-grade STS. Furthermore, the disease-specific
and event-free survival rates were examined in these patients.

Patients and methods

Patients. Between January 1999 and March 2013, a total of
30 adult patients suffering from primary high-grade deep
STS with a size of 10 cm or greater were treated at the Mie
University Hospital (Tsu, Japan). A deep tumor was defined as
a tumor with any of following characteristics: Located exclu-
sively beneath the superficial fascia; superficial to the fascia,
with invasion of or through the fascia; or both superficial to
and beneath the fascia (12). All 30 patients underwent surgical
resection of the tumor. Patients that presented with metastases
and/or local recurrence at the diagnosis, as well as patients with
retroperitoneal sarcomas, were excluded from the present study.
The pre-treatment work-up included brain, lung, abdomen and
pelvic computed tomography scans with and without the use of
a contrast medium. The histopathological diagnosis and tumor
grade were determined using the French Federation of Cancer
Centers Sarcoma Group (FNCLCC) grading system (13) for
all the patients; the grading was reviewed and confirmed by
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two independent pathologists. In addition, the surgical margin
was microscopically evaluated. The study was approved by
the Ethics Committee of Mie University Hospital. Written
informed consent was obtained from the patients.

Statistical analysis. Statistical associations of the clinico-
pathological factors were evaluated using the Mann-Whitney
U-test for quantitative data, and the ¥’ test or Fisher's exact
test for qualitative data. The duration of disease-specific or
event-free survival was defined as the interval between the date
of the initial treatment of the primary tumor and the date of
mortality, local recurrence or metastasis. Survival curves were
constructed using the Kaplan-Meier method. The log-rank test
was used to compare the survival and event rates. Statistical
analyses were performed using the Stat View version 5.0 soft-
ware (SAS Institute, Cary, NC, USA). A value of P<0.05 was
considered to indicate a statistically significant difference.

Results

Patient, tumor and treatment characteristics. Table I reports
the characteristics and treatments of patients included in the
present study. The mean age at diagnosis was 62 years (range,
24-86 years), while 20 male and 10 female patients were
included. The mean interval between the onset of symptoms
and the histological diagnosis was 1-50 months, with a median
period of 5.5 months. In total, 11 patients experienced a delay
in symptom onset of >6 months. The main symptoms resulting
in the patients consulting the Mie University Hospital were
as follows: Increased size of the mass (n=12); awareness
of the mass (n=7); and pain (n=13). In addition, 2 patients
experienced a combination of two clinical symptoms, which
prompted them to consult our hospital. The mean tumor size
at diagnosis was 15.1 cm (range, 10-30 cm). According to the
FNCLCC grading system, 19 patients had grade 3 sarcomas
and 11 patients had grade 2 tumors. Furthermore, the tumors
were histologically classified as 9 cases of malignant fibrous
histiocytoma/undifferentiated pleomorphic sarcoma, 5 cases
of myxoid liposarcoma, 4 cases of malignant peripheral nerve
sheath tumor, 3 cases of leiomyosarcoma, 2 cases of myxofi-
brosarcoma, 2 cases of malignant granular cell tumor, 2 cases
of fibrosarcoma, and 1 case each of extra-skeletal chondrosar-
coma, dedifferentiated liposarcoma and epithelioid sarcoma.
The primary tumor sites included the thighs (n=18), buttocks
(n=7), chest wall (n=2) and other sites (n=3). Finally, the mean
follow-up period after the date of the initial treatment was
40 months (range, 6-148 months).

Surgical treatment and wound complications. In total, 28 of
the 30 patients underwent limb salvage surgery and 2 patients
underwent amputation of the primary sarcoma (Table I). The
surgical complications experienced by the patients are listed
in Table II, while Table III reports the association between the
complications and patient characteristics.

Of the 30 patients included in the present study, 16 (53%)
developed a total of 19 wound complications (Table IT). There
were 10 cases of wound dehiscence, 5 cases of infections,
3 cases of hematomas and 1 case of lymphorrhea. No patients
succumbed to these surgical complications. Additional surgical
treatment was performed in 3 patients with postoperative
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Table I. Patient characteristics.

Characteristic Patients, n=30
Age (years)
Mean 62
Range 24-86
Gender (n)
Male 20
Female 10
Tumor size (cm)
Mean 15.1
Range 10-30
Surgical procedure (n)
Amputation 2
Limb salvage surgery 28
Resection 20
Resection and prosthesis 5
Resection and mesh 1
Resection and intramedullary nail 3
Surgical margin (n)
Positive 7
Negative 23

Table II. Type of surgical wound complication.

Surgical complication Patients (n)*

Infection 5
Hematoma 3
Wound dehiscence 10
Lymphorrhea 1
None 14

*Certain patients (n=3) developed two complications each: One
patient developed infection and wound dehiscence; one patient pre-
sented hematoma and wound dehiscence; the other patient presented
lymphorrhea and wound dehiscence.

infections, while 2 patients with postoperative hematomas
underwent puncture.

Reconstruction subsequent to tumor resection was
required in 6 patients (Table III), whereas prosthesis following
tumor resection, including a part of the femur, was required
in 5 patients due to suspected bone invasion based on the
pre-treatment examination. For skeletal reconstruction after
tumor resection of normal muscle and rib attached to the
tumor at the chest wall, a prosthetic mesh was used in 1 case.
The mean intraoperative blood loss was 1,006 ml (range,
68-3,170 ml) and intraoperative blood transfusion was required
in 12 patients (40%). The mean operative time was 224 min
(range, 78-689 min). Histologically, a positive surgical margin
was observed in 7 patients, while a negative surgical margin
was identified in 23 patients (Table I).
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Table III. Association between wound complications and
patient characteristics.

Complication

Variables Yes No P-value®
Age (years)

Mean age 65 58 0.15
Gender (n)

Male 11 9 0.80

Female 5 5
Intraoperative blood loss (ml)

Mean 1,310 659 0.07
Surgery duration (min)

Mean 264 179 0.04
Reconstruction after surgery (n)

Yes 3 4 0.67
Tumor resection (n)

No 13 10
Neo-adjuvant Cx (n)

Yes 4 6 0.44

No 12 8
Radiation therapy (n)

Yes 4 12

No 2 12 0.66
Tumor grade (n)

Grade 2 7 4

Grade 3 9 10 0.39

“P<0.05 indicate that the variable is associated with increased inci-
dence of complications. Cx, chemotherapy.

To prevent a fracture following brachytherapy, an intramed-
ullary nail was inserted at the femur in 3 patients. In addition,
10 of the 30 patients received neoadjuvant and/or adjuvant
chemotherapy, 4 underwent brachytherapy and 2 received
postoperative radiotherapy.

The results of the statistical analysis indicated that longer
surgery duration was associated with wound complications
(P=0.04, Mann-Whitney U test). However, blood loss (P=0.07,
Mann-Whitney U test) and administration of adjuvant therapy
(chemotherapy or radiotherapy; P=0.70, %> test) was not asso-
ciated with wound complications. By contrast, the 2 patients
treated with amputation experienced no complications.

Clinical outcome in patients with high-grade STS. Of the
30 patients included in the present study, 12 were alive and
disease-free in March 2014 (last review), while 3 patients
were alive with disease. However, 13 patients succumbed to
the disease and 2 due to other causes; the average survival
time after the treatment in these 13 patients was 22.8 months
(range, 6-59 months) The disease-specific survival was 58.5%
at 3 years and 46.1% at 5 years after treatment (Fig. 1). Local
recurrence was detected in 13 patients, and distant metastasis
was identified in 17 patients as the first relapse. The 3- and
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Figure 1. Kaplan-Meier curve demonstrating the overall disease-specific
survival of the 30 STS patients.
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Figure 2. Kaplan-Meier curve demonstrating the event-free survival of the
30 STS patients.

5-year event-free survival rates were 24.4 and 16.3%, respec-
tively (Fig. 2). Of the 28 patients treated with limb salvage
surgery, 3 patients eventually underwent amputation due to
local recurrence. The log-rank test revealed no statistically
significant association between disease-specific or event-free
survival, and the following factors: patient age and gender,
tumor histological grade and administration of adjuvant
therapy.

Discussion

The early diagnosis of deep STS may be difficult, particularly
in tumors located at the thigh or buttock due to the muscle
volume of these areas (2,3). Furthermore, numerous of these
tumors present as a painless mass (2,3). Surgery continues
to play an important role in the treatment of soft tissue
sarcoma, which can involve local resection and subsequent
reconstruction of the resultant deficit, or amputation. However,
particularly in large tumors, surgery for STS is associated
with several risk factors of surgical wound complications,
including a large defect following tumor resection, blood
loss, the administration of adjuvant therapy and the require-
ment for prosthetic reconstruction following tumor resection,
such as bone reconstruction (5-9). In the current study, 53%
of patients with large and deep, high-grade STS presented
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wound complications, and the surgery duration was found to
be significantly associated with the incidence of these compli-
cations. Although a high incidence of wound complications
was observed, there were no fatal complications among the
investigated cases. Therefore, taking into account the risk of
complications and subsequent treatments, a large number of
these patients were able to recover.

While multiple factors affect the survival following STS
treatment, the tumor size, depth and histological grade are
certainly the most important factors (2,3,10,11). Weitz ef al (11)
reported that the 5-year disease-specific survival rate was
51% for high-risk patients (high-grade, deep tumors, with a
size of >10 cm). In the cases examined in the present study,
the disease-specific survival rate was 58.5% at 3 years and
46.1% at 5 years after treatment. These results suggest that
these tumors have a high potential of local recurrence and
metastases. In fact, in present study, 43 and 57% of patients
developed local recurrence and metastases, respectively.
Therefore, careful follow-up should be performed to detect
early relapse for these patients. Furthermore, since limb
salvage surgery results in several complications and risk of
recurrence, it must be considered whether amputation may be
a better strategy. No predictive factors for survival and event
incidence were detected in the current cases, possibly due to
the high risk of oncological event in the patient cohort.

However, the current study presents certain limitations.
First, the presence of systemic diseases may be associated
with a higher rate of wound complications. Clinical factors,
including medical comorbidities, obesity, smoking and the
patients' immunocompetence, were not considered in the study
due to the lack of information. Furthermore, the retrospective
nature of the study is another limitation.

In conclusion, surgical wound complications occurred in
53% of patients with high-grade STS in the present study.
Therefore, careful wound care is required in these patients.
Furthermore, the fact that these patients are at a greater risk
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of tumor-associated events and mortality should be considered
during treatment.
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