
Abstract. Background/Aim: This study aimed to analyze the
decision-making process of treatment and the clinical outcomes
of patients with STS aged 75 years and older. Patients and
Methods: Overall, 72 patients were reviewed. The mean and
median ages were 82 and 81 years, respectively. Results: Of the
72 patients, 17 did not undergo surgical resection. Age was
related to the decision to pursue surgical treatment. Resection
was performed in 55 patients. The 5-year overall survival was
51.8%. Patients with an American Society of Anesthesiologists
physical status (ASA-PS) score of 3 had a worse survival.
Twenty-five patients developed metastasis. The median survival
time after metastasis in 12 patients who received metastasectomy
and/or lung radiofrequency ablation was superior (18.2 months)
to that of the remaining 13 patients without any treatment (3.2
months). Conclusion: Surgical treatment should be considered
in elderly patients if their physical condition is not poor. ASA-
PS score may be a tool to indicate physical condition.

The proportion of the elderly population is rapidly increasing
in Japan. Twenty-seven percent and 13.8% of Japanese
citizens were aged >65 years and >75 years in 2017,
respectively (reported by cabinet office, Government of
Japan). In recent years, the incidence of soft tissue sarcoma
(STS) in elderly patients has been increasing (1). Surgical
resection with or without adjuvant radiotherapy is the
standard treatment for STS (2-4). However, less aggressive
treatment is often recommended for elderly patients because
of their comorbidities and their decision to refuse surgery.
Recently, several authors have suggested that older age itself
was not associated with decreased disease-specific survival

or prognosis in elderly patients with STS who underwent
surgical treatment (3-5). Furthermore, when patients develop
metastasis, the treatment should be limited, because
chemotherapy has not been shown to increase survival after
resection of lung metastases and carries high risk of adverse
events in elderly patients (6). 

This study aimed to analyze the decision-making process
of treatment and the clinical outcome of patients with STS
aged 75 years and older. We emphasize that surgical
treatment including metastasectomy should be considered if
the physical condition of the patient is not poor.

Materials and Methods

A total of 72 patients aged 75 years or older who presented to our
hospital between April 2007 and March 2017 were reviewed. Patients
presenting with local recurrence at diagnosis were excluded. The pre-
treatment work-up included lung, abdomen, and pelvis computed
tomography (CT) scans. The histopathological diagnoses and tumor
grades were determined using the French Federation of Cancer
Centers Sarcoma Group (FNCLCC) system for all patients and were
reviewed by independent pathologists. Surgical margins were
microscopically evaluated in all patients. The study protocol was
approved by the Institutional Review Board. The need for informed
consent was waived because of the retrospective nature of this study.

Statistical analysis. Statistical associations of the clinicopathological
factors were evaluated using the Mann–Whitney U-test for
quantitative data and the χ2 or Fisher’s exact test for qualitative data.
The duration of overall survival was defined as the interval between
the date of initial treatment for the primary tumor and that of all-
cause mortality. The duration of disease-specific survival was
defined as the interval between the date of initial treatment for the
primary tumor and that of sarcoma-related death. The survival curves
were constructed using the Kaplan–Meier method. The log-rank test
and Cox hazard model were used to compare the survival times. p-
Values <0.05 were considered significant in all statistical analyses.

Results

Patients. The mean and median ages of the 72 patients reviewed
in this study were 82 and 81 years, respectively (range=75-94
years). Four patients were referred to our hospital for the
management of inappropriate surgery at another hospital. 
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Of the 72 patients, 17 did not undergo surgical resection
(Figure 1). Age was related to the decision to pursue surgical
treatment (p<0.01) (Table I). Of 17 patients, six refused
surgery, five were deemed irresectable by the
multidisciplinary team, three had a high risk of death due to
comorbidities, two had metastatic disease, and one patient
died of stomach cancer during the assessment period. Also,
out of these 17 patients, 11 received palliative radiotherapy. 

Resection was performed in 55 patients. Four patients
underwent additional tumor resection after inappropriate
resection at another hospital. The mean and median ages
were 81 years and 80 years, respectively (range=75-94
years). The cohort included 28 male and 27 female patients.
The mean and median tumor sizes were 9.4 and 8 cm,
respectively (range=2-27 cm). The mean and median
follow-up periods after surgery were 36 months and 25
months, respectively. Primary tumor sites included the
thigh (n=20), lower leg (n=9), back (n=5), upper arm (n=5),
buttock (n=3), forearm (n=3), and other regions (n=10).
The tumors were histologically-classified as
myxofibrosarcomas (n=14), undifferentiated pleomorphic
sarcomas (UPSs) (n=12), well-differentiated liposarcomas
(n=8), leiomyosarcomas (n=9), malignant peripheral nerve
sheath tumors (n=4), de-differentiated liposarcomas (n=4),
and others (n=4). Ten patients were classified as grade 1
(low grade) according to the FNCLCC grading system. The
remaining 45 patients were classified as grade 2 or 3 (high
grade). Two patients had distant metastases at initial
presentation.

Comorbidities. Thirty-six patients received medication for
hypertension. Ten received anti-coagulant medication because
of ischemic disease, previous myocardial infarction or
cerebrovascular accident. Nine patients had a history of cancer
(past=6; present=3). Nine patients received medication for
diabetes mellitus. According to the American Society of
Anesthesiologists physical status (ASA-PS) scoring system,
the score was 3 in seven patients, 2 in 41 patients, and 1 in
seven patients. 

Surgical treatment. Wide surgical margins were achieved in
37 patients, including two patients with amputation.
Marginal margin was achieved in 11 patients and
intralesional in five patients. The remaining two patients
received autologous irradiated recycled bone graft because
of the suspicion of bone invasion. Five patients received
adjuvant radiotherapy. There were no patients who received
neo- and/or adjuvant chemotherapy.

Of 55 patients, 10 had complications after surgery. Wound
dehiscence was observed in four patients, infection in two,
delirium in two, and skin necrosis in two. Additional surgical
treatment due to complications was required in six patients.
No patients died due to complications. 

Outcome. At the final follow-up, 29 patients were alive with
no disease, four were alive with disease, 17 had died of
sarcoma, five had died of other diseases. Of five patients
who died of other diseases, the cause of death was heart
failure in two patients, and rupture of aorta, pancreatic
cancer and pneumonia in one patient each. No patients died
within 30 days of surgery. 

The 3-year and 5-year overall survival rates in the 55
patients were 58.6% (95% confidential interval (CI)=43.1-74)
and 51.8% (95%CI=35.6-68.1), respectively. When we divided
the patients into three groups according to ASA-PS score,
patients with a score of 3 had worse survival, compared to
those with a score of 2 (p=0.02). Age, tumor size, gender, and
tumor grade were not related to overall survival (Table II). 

The 3-year and 5-year disease-specific survival rates in the
55 patients were 64.4% (95%CI=49.1-79.8) and 60.4%
(95%CI=44.1-76.7), respectively.

Local recurrence occurred in nine patients. Of these, six
underwent surgical resection, one patient received
radiotherapy, one patient refused surgery and received
palliative therapy and the remaining patient received palliative
therapy due to synchronous multiple lung metastases. Twenty-
five patients developed metastasis. Metastasectomy and/or
radiofrequency ablation were performed in nine patients.
Metastasectomy or RFA and chemotherapy were performed in
three patients. The remaining 13 patients, including three who
refused surgical treatment received palliative therapy. The
median survival time after metastasis in 12 patients who
received metastasectomy and/or RF ablation was 18.2 months,
while median time in 13 patients without metastasectomy
and/or RF ablation was 3.2 months (p<0.001) (Figure 2).

Discussion

In our cohort, 55 (76%) of 72 patients aged 75 or older with
STS underwent surgical tumor resection. Age was related to
the decision to pursue surgical treatment. Patients with ASA
scores of 3 had a worse survival than those with scores of 2.
There were no patients who died due to complications. Twenty-
five (45%) of 55 patients developed metastasis. In 25 patients
with metastasis, 12 underwent metastasectomy and/or RFA.

The proportion of patients who received no treatment is
higher among elderly patients. Hoven-Gondrie et al. reported
that among patients with extremity STS who were aged >80
years (n=371), 14.8% (n=55) received no treatment
compared to 2.7% of patients aged <65 years (7). In the
present study, 11 of 17 patients did not undergo surgical
resection because of the decision of the physicians. The
remaining six patients refused surgery due to the their own
and/or their family’s decision in spite of having resectable
STS. The decision to refrain from sarcoma treatment was
primarily disease-related and was less often based on poor
general health status (7, 8). In addition to those causes, it
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may become more complicated to optimize sarcoma care
because of patient and family decisions. 

Although the ASA-PS score was originally designed as a
uniform system for anesthesiologists to convey information
about the patient’s overall health status, it has been shown to
accurately predict perioperative morbidity and mortality as
well. Furthermore, numerous studies have suggested that the
ASA-PS score may provide prognostic information in many
cancer surgeries including bone and soft tissue sarcoma (9-11).
In the present study, ASA-PS score was a prognostic factor for
overall survival. Although elderly patients with STS have a
poor survival, this trend may have been caused by
undertreatment in this population (4, 12). Okamoto et al.

reported that patients with STS aged 80 and older that had
surgical treatment had better survival rates than those who did
not undergo surgery. They reported that one- and two-year
sarcoma-specific survival rates were 25% and 0%, respectively
in the conservative therapy group and 90.9% and 75.4%,
respectively in the surgical treatment group (4). We believe that
surgical treatment should be considered in elderly patients if
their physical condition is not poor, as in ASA-PS 3 or 4. 

Of patients with extremity sarcoma, approximately 30%
will have metastatic disease at some point in the course of
their disease (13). In the present study, 25 (45%) of 55
patients developed metastasis. Chemotherapy has not been
shown to increase survival after resection of lung metastases
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Figure 1. Flow chart of the treatment. Figure 2. Kaplan–Meier curve for post-metastasis survival. A: Patients
with metastasectomy and/or radiofrequency ablation. B: Patients
without metastasectomy and/or radiofrequency ablation.

Table I. The affection of decision of surgical treatment. 

Variables                                         Surgery                               p-Value

                                             Yes                       No                           

Age
  Mean (years)                     80.5                     85.7                      0.0004
Gender
  Male                                  28                          8                       >0.99
  Female                              27                          9                           
Size
  Mean (cm)                          9.4                       9.6                      0.42
ASA-PS
  Mean                                   2                          1.9                      0.75
  score of 3                            7                          4                           
Grade
  Low                                   10                          1                         0.4
  High                                  45                        16                           

ASA-PS: American Society of Anesthesiologists physical status.

Table II. The prognostic factor for overall survival.

Variables                           HR                       95%CI                    p-Value

Age
  Years                            1.073                   0.984-1.17                  0.11
Gender
  Male                             1                                                                
  Female                         0.749                   0.327-1.717                0.49
Size
  cm                                1.006                   0.932-1.087                0.87
Grade
  Low                             1                                                                
  High                             4.549                   0.609-34.011              0.14
ASA-PS
  3                                   1                                                                
  2                                   0.274                   0.095-0.789                0.02
  1                                   0.139                   0.053-1.43                  0.12

ASA-PS: American Society of Anesthesiologists physical status; HR:
hazard risk; 95%CI: 95% confidence interval.



(14, 15). Surgical resection of metastases has been thought
to be the only therapeutic option to enhance survival (15-17).
However, metastasectomy in elderly sarcoma patients has
been performed with a great deal of hesitation because of the
high incidence of surgical mortality and morbidity. Recently,
lung radiofrequency (RF) ablation has been accepted as a
relatively safe and useful therapeutic alternative for the
treatment of unresectable non-small cell lung cancer and
lung metastases (6, 18). We applied RF ablation in 4 patients
with lung metastasis. 

This study had some limitations. Its retrospective nature
was a major limitation. The small number of patients was
also another limitation. Future large-scale studies are
required to validate these results.

In conclusion, age was related to the decision to pursue
surgical treatment. Patients with ASA-PS scores of 3 had a
worse survival, compared with those with scores of 2. There
were no patients who died due to complications.
Metastasectomy, including RF ablation may improve
survival in patients with metastases. We believe that surgical
treatment should be considered in elderly patients if their
physical condition is not poor. ASA-PS score may be a tool
to indicate physical condition.
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