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Abstract. The number of elderly patients with sarcoma 
(65 years or older) has increased with the rise in the aging 
of society. As it is difficult to treat elderly sarcoma patients 
in the same manner as younger patients, the present study 
sought to compare treatment options currently available for 
elderly patients. The present study was comprised 34 Japanese 
patients (21 men and 13 women) with malignant bone or soft 
tissue tumors who underwent surgery in our department from 
September 2004 to March 2014. The median patient age was 
72 years (range, 65‑86 years). Histologically, 23 cases were 
categorized as high‑grade and 11 as low‑grade. Treatments 
included surgery with adequate margins (25 cases), surgery 
with inadequate margins and radiotherapy (4 cases), surgery 
with inadequate margins and chemotherapy (3  cases) and 
intralesional resection (2 cases). The postoperative follow‑up 
period ranged from 7 to 112 months (average, 49 months). The 
5‑year survival rates were determined and compared using the 
Kaplan‑Meier method and log‑rank test, respectively. Eastern 
Cooperative Oncology Group Performance Status (ECOG‑PS) 
and Anesthesiologists‑Physical Status (ASA‑PS) scores were 
also determined. The overall 5‑year survival rate was 86.02%; it 
differed significantly between patients with high‑grade (100%) 
vs. low‑grade (74.3%) neoplasms P<0.001), but not between 
patients aged 65‑69 (76.9%) vs. ≥70 (90.2%) years‑old (P=0.65). 
Tumor status was classified as follows: i)  Continuously 
disease‑free, n=24 cases; ii)  alive with disease, n=3 cases; 
iii) and dead of disease, n=7 cases. The ECOG‑PS status scores 
were 0 in 9 cases, 1 in 21 cases, and 2 in 4 cases. ASA‑PS scores 
were also I in 9 cases and II in 23 cases. Thus, the primary treat-
ment for elderly patients with sarcoma should be surgery alone 

as no additional benefits were obtained when radiotherapy or 
chemotherapy was also performed. Adequate margins should 
be confirmed along with the histology of surgical specimens.

Introduction

The aging of the Japanese population is currently unprec-
edented (1). The percentage of the population aged 65 years 
or older in 2017 was 27.3% according to a report from the 
Japanese cabinet  (2). The incidence of sarcoma increases 
progressively with age (3), and the number of sarcoma patients 
in Japan increases yearly according to the Japanese Registry of 
Musculoskeletal Oncology (4).

At present, there are no established treatments for elderly 
sarcoma patients, who are difficult to treat in the same manner 
as their young counterparts because of potential immuno-
deficiencies, underlying diseases, complications, and social 
backgrounds. Moreover, studies addressing the management 
of elderly sarcoma patients are few (4‑10), with controversial 
results. Here we present a retrospective study aimed at deter-
mining the best treatment strategy for elderly sarcoma patients.

Materials and methods

Patients and treatments. The present retrospective study 
comprised 34 patients (21 men and 13 women) with malig-
nant bone or soft tissue tumors who underwent surgery in our 
department from September 2004 to March 2014 (Table I). 
The median patient age was 72 years (range, 65‑86 years); 
11 patients were 65‑69 years‑old, 10 were 70‑74 years‑old, and 
13 were ≥75 years‑old. All patients provided written informed 
consent for this retrospective study.

The tumor sites were the legs (28 cases), arms (3 cases), 
and trunk (3 cases) (Table I). The histological tumor types 
were liposarcoma  (19  cases), leiomyosarcoma  (9  cases), 
undifferentiated pleomorphic sarcoma (3 cases), chondrosar-
coma (2 cases), and synovial sarcoma (1 case). Among the 
19 liposarcoma cases, 3 were well differentiated, 4 were dedif-
ferentiated, 2 were myxoid, and 10 were pleomorphic (11).

The classification systems of the French Federation of 
Comprehensive Cancer Centers (12) and Lee et al (13) were 
used for histological grading of soft tissue and bone sarcomas, 
respectively. Twenty‑three sarcomas were categorized as 
high‑grade and 11 as low‑grade (Table I). Eleven soft tumor 
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Table I. Continued.

Factor	 Patients, n (%)

Surgical margin
  R0	 25 (74)
  R1	 7 (20)
  R2	 2 (6)
  Adequate	 25 (74)
  Inadequate	 7 (20)
  Intralegional	 2 (6)
Surgical time (min)
  <60	 4 (12)
  60‑120	 19 (56)
  >120	 11 (32)
Blood loss (cc)
  <100	 20 (59)
  100‑200	 6 (17)
  >200‑300	 5 (15)
  >300‑400	 3 (9)
  >400	 3 (9)
Adjuvant radiotherapy	 30 (88)
  (‑)	 4 (12)
  (+)
Adjuvant chemotherapy
  (‑)	 31 (91)
  (+)	 3 (9)
Follow‑up period (years)
  <5	 11 (32)
  ≥5	 23 (68)
Oncological result
  CDF	 24 (71)
  AWD	 3 (9)
  DOD	 7 (20)
Recurrence
  (‑)	 20 (59)
  (+)	 10 (41)
ECOG‑PS
  0	 9 (26)
  1	 21 (62)
  2	 4 (12)
  3	 0 (0)
  4	 0 (0)
ASA‑PS
  I	 9 (26)
  II	 23 (74)
  III	 0 (0)
  IV	 0 (0)
  V	 0 (0)
  VI	 0 (0)

FNCLCC, French Federation of Comprehensive Cancer Centers; 
CDF, continuous disease‑free; AWD, alive with disease; DOD, 
dead of disease; ECOG‑PS, Eastern Cooperative Oncology Group 
Performance Status; ASA‑PS, Anesthesiologists‑Physical Status.

Table I. Characteristics of the study population.

Factor	 Patients, n (%)

Age (years)
  65‑69	 11 (32)
  70‑74	 7 (20)
  ≥75	 16 (48)

Sex
  Male	 21 (62)
  Female	 13 (38)

Tumor site
  Arms	 3 (9)
  Legs	 28 (82)
  Trunk	 3 (9)

Tumor size (cm)
  <5	 3 (9)
  5‑10	 12 (35)
  >10	 19 (56)

Histological type
  Soft tissue
    Liposarcoma	 19 (56)
      Atypical lipomatous tumor/well	 3 (9)
      differentiated
      Dedifferentiated	 4 (12)
      Myxoid	 2 (6)
      Pleomorphic	 10 (29)
    Leiomyosarcoma	 9 (26)
    Undifferentiated pleomorphic sarcoma	 3 (9)
    Synovial sarcoma	 1 (3)

Bone
  Chondrosarcoma	 2 (6)

Histological grade
  Total
    Low	 11 (32)
    High	 23 (68)
  Bone tumor
    Grade 1	 0 (0)
    Grade 2	 1 (3)
    Grade 3	 1 (3)

  Soft tissue (FNCLCC grading system)
    Grade 1	 11 (32)
    Grade 2	 3 (9)
    Grade 3	 18 (53)

Complications
  Diabetes mellitus	   5
  Hypertension	 15
  Dementia	   2
  Hepatitis	   1

Metastasis at initial visit
  (‑)	 31
  (+)	   3
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sarcomas were grade 1; 3 were grade 2; and 18 were grade 3. 
One chondrosarcoma was grade 2 and the other was grade 3. 
The complications were diabetes mellitus (5 cases), hyperten-
sion (15 cases), dementia (2 cases), and hepatitis (1 case). Three 
patients had metastatic lesions at their first visit.

Treatments included surgery with adequate margins 
(25 cases), surgery with inadequate margins and radiotherapy 
(4 cases), surgery with inadequate margins and chemotherapy 
(3 cases), and intralesional resection (2 cases). The postopera-
tive observation period ranged from 7 to 112 months (average, 
49 months).

Surgery aimed to obtain adequate surgical margins in all 
cases. Using previously described methods, surgical margins 
were classified as adequate, inadequate, or intralesional (14) 
and R0, R1, or R2 (15). R1 and R2 margins are those in which 
residual tumor is detectable microscopically and macro-
scopically, respectively. R0 margins are tumor‑free (15). The 
margins were inadequate in cases where the tumors were 
intensive. These tumors were treated via marginal resection 
because aggressive surgery may have impaired performance 
status. Twenty‑five (74%) cases were R0, 7 (20%) were R1, and 
2 (6%) were R2 (Table I). The mean surgical time was 114.7 min 
(range, 50‑465  min), with 23  (68%) surgeries requiring 
<120 min. The mean amount of blood loss was 160.7 cc (range, 
10‑1501 cc); most patients (31, 91%) lost <300 cc.

The indication for radiotherapy was a high risk of recur-
rence after surgery with inadequate margins. Two patients 
with dedifferentiated liposarcoma, 1 patient with leiomyosar-
coma, and 1 patient with pleomorphic liposarcoma received 
postoperative radiotherapy. A total dose of 60 Gy (2 Gy/day, 
5 days/week) was applied to the operative field.

Systemic chemotherapy was administered to patients 
<70  years‑old with preoperative metastasis or a locally 
intensive tumor [Eastern Cooperative Oncology Group 
Performance Status (ECOG‑PS) score, 0‑1]. Three patients 
with chondrosarcoma, synovial sarcoma, and dedifferenti-
ated liposarcoma, respectively, received chemotherapy. 
In accordance with the Neoadjuvant Chemotherapy for 
Osteosarcoma protocol in Japan (95 J, 80% dose) (16), the 
preoperative regimen for chondrosarcoma consisted of 8 g/m2 
high‑dose methotrexate, 80 mg/m2 cisplatin, and 48 mg/m2 
adriamycin; the postoperative regimen, which was adminis-
tered to 1 patient owing to a poor response, was the same with 
the addition of 14 mg/m2 ifosfamide (16). The preoperative 
and postoperative (the dedifferentiated liposarcoma only) 
regimen for the soft tissue sarcomas consisted of 1‑3 cycles 
of 60‑75  mg/m2 doxorubicin, 4‑5  mg/m2 ifosfamide, and 
lenograstim (100 µg) every 3 weeks (17). Toxic effects were 
assessed using the National Cancer Institute common toxicity 
criteria (version 1) (17).

Statistical analysis. The 5‑year survival rate was determined 
using the Kaplan‑Meier method, and differences were 
assessed using the log‑rank test, and P<0.05 was considered 
to indicate a statistically significant difference. Statistical 
analysis was performed with Stat Mate (Atms, Tokyo, Japan) 
software for Windows, version 4.01. Recurrence rates, metas-
tasis, ECOG‑PS (18), and ASA‑PS (19) were also examined. 
We compared the outcomes in all cases to determine the best 
treatment strategy for elderly sarcoma patients.

Results

The 5‑year overall survival rate for the patients in this study 
was 86.02% (Fig. 1). It did not differ significantly in patients 
65‑69 (76.9%) vs. ≥70 (90.2%) years‑old (P=0.65) (Fig. 2), but 
was significantly higher in those with low‑grade (100%) vs. 
high‑grade (74.3%) neoplasms (P<0.001) (Fig. 3).

Tumor status was classified as continuously disease‑free 
(CDF) in 24 cases, alive with disease (AWD) in 3 cases, and 
dead of disease  (DOD) in 7 cases  (Table  I). Tumor status 
according to treatment was as follows: i)  Surgery with 
adequate surgical margins: CDF, 20 cases; AWD, 2 cases; 
and DOD, 3 cases; ii) surgery with inadequate margins and 
radiotherapy: CDF, 1 case; AWD, 1 case and DOD, 2 cases; 
iii) surgery with inadequate margins and chemotherapy: CDF, 
1 case and DOD, 2 cases; and iv) surgery with intralesional 
margins: CDF, 2 cases (Fig. 4). After these treatments, tumors 
recurred in 4/25 cases (16%), 3/4 cases (75%), 2/3 cases (67%), 
and 1/2 cases (50%), respectively. The recurrence rate was 
significantly lower in cases with adequate margins (4/25, 
16%) than in cases with inadequate margins (6/9, 67%) (odds 
ratio, 0.24; Fisher's exact test). Seven of the 10 recurrences 
were localized, whereas 3 metastasized to the lung. The mean 
time before recurrence was 10.3 months (range, 3‑21 months). 
All metastatic lesions present at the initial visit were also 
present after surgery, with 1 increasing in size.

Table II. Chemotherapy‑associated toxicities.

	 Grade
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Toxicity	 0	 1	 2	 3	 4

Hematological, n
  Hemoglobin	 2	 1	 0	 0	 0
  White blood cells	 0	 1	 2	 0	 0
  Neutrophils	 0	 1	 0	 0	 0
  Platelets	 1	 2	 0	 0	 0
Biochemical, n
  AST	 2	 1	 0	 0	 0
  ALT	 2	 1	 0	 0	 0
  Creatinine	 3	 0	 0	 0	 0
  Bilirubin	 3	 0	 0	 0	 0
Clinical, n
  Nausea	 2	 1	 0	 0	 0
  Vomiting	 1	 0	 0	 0	 0
  Diarrhea	 0	 0	 0	 0	 0
  Alopecia	 2	 1	 0	 0	 0
  Mucositis	 1	 0	 0	 0	 0
  Infection	 0	 0	 0	 0	 0
  Fever	 2	 1	 0	 0	 0
  Neurological	 0	 0	 0	 0	 0
  Cardiac	 0	 0	 0	 0	 0

The numbers indicate the number of patients. AST, aspartate amino 
transferase; ALT, alanine aminotransferase.



HASHIMOTO et al:  TREATMENT OF ELDERLY PATIENTS WITH SARCOMA 891

Adverse events due to radiotherapy included lymphedema, 
which occurred in 2 patients 6‑12 months after the therapy. 
Hematological and biological grade 0‑2 adverse events were 
observed during chemotherapy (Table II).

The preoperative ECOG‑PS scores were 0 in 9 cases, 1 
in 21 cases, and 2 in 4 cases (Table I). They were unchanged 
after treatment. The preoperative ASA‑PS scores were also I 
in 9 cases, and II in 23 cases (Table I).

Discussion

In general, almost all sarcoma patients are 40‑60 years‑old (3,12). 
However, the number of patients at the upper end of this range 
is increasing (12). In the present study, the outcome for sarcoma 
patients aged 65 years or older was almost always favorable. 
Most patients in the study received surgery with adequate 
margins (25/34), and such treatment may be necessary for a 
good outcome.

In our study, the 5‑year overall survival rate for elderly 
patients with primary malignant bone or soft tissue tumors 
was 86.02%, which is higher than previously reported 
rates  (35.0‑83.0%, Table  III)  (4‑10). This may reflect our 
more frequent achievement of adequate margins (73.5% 
of cases)  (6,8‑10) and much lower ECOG‑PS and ASA‑PS 
scores (6,9,10).

The tumor subtypes in our study are similar to those 
in a previous study of all age groups (20), as are the tumor 
sites (mainly in the limbs, with a minority in the head, neck, 

Figure 1. Survival rates of the 34 patients with malignant bone or soft 
tissue tumors. The Kaplan‑Meier method was used to generate survival 
curves.

Figure 4. Tumor status following treatment. The treatments included the 
following: Surgery with adequate margins, surgery with inadequate margins 
and radiotherapy, surgery with inadequate margins and chemotherapy, 
and intralesional resection. Tumor status was classified as continuously 
disease‑free (blue), alive with disease (gray), or dead of disease (yellow).

Figure 3. Prognosis according to tumor grade. The Kaplan‑Meier method 
was used to generate survival curves. The red line represents the data for 
low‑grade neoplasms (n=11). The blue line represents the data for high‑grade 
neoplasms (n=23).

Figure 2. Prognosis according to age. The Kaplan‑Meier method was used 
to generate survival curves. The blue line represents the data for patients 
65‑69 years old (n=11). The red line represents the data for patients ≥70 years 
old (n=23).
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and trunk) (21). When age‑matched cohorts are compared, 
the percentage of high‑grade tumors is higher in our 
study (68%) than a previous study (32%) (22). Although 68% 
of our cases had complications preoperatively, all cases were 
amenable to surgical treatment, with no reductions in both 
ECOG‑PS and ASA‑PS scores or worsening of complications 
postoperatively.

Previously, it had been reported that 5‑year survival rates 
for elderly sarcoma patients ranged from 35.0‑83.0% (4‑10), 
with various studies suggesting that 5‑year survival rates were 
worse in older than in younger patients (5,6). One study, for 
example, reported 5‑year survival rates of 46 and 63% for 
older and younger patients, respectively (22). In the present 
study, the 5‑year survival rate for elderly sarcoma patients 
was 86.02%, which is better than previously reported rates 
for older patients  (70%)  (23) and is like that for younger 
patients (89.59%) (24). These findings suggest that age itself 
may not affect survival of sarcoma patients.

As shown here and in previous studies, elderly patients with 
high‑grade sarcomas have a poorer prognosis than those with 
low‑grade sarcomas (4,5,10). Hence, the histological grade of 
the sarcoma appears to affect the prognosis of elderly patients. 
Others reported a local recurrence rate of 9% at the 20‑month 
follow‑up in elderly sarcoma patients (9), as well as a local 
recurrence rate of 22% at the 22‑month follow‑up in sarcoma 
patients 80 years or older (7). Therefore, the recurrence rate 
may be somewhat worse in older (22%) than younger sarcoma 
patients (9%) (7,9).

Achieving adequate surgical margins is an important 
component in sarcoma treatment for elderly patients, as shown 
both here and by others (5,6,9). The surgical resection protocol 
is very similar for older and younger sarcoma patients, whereas 
the use of adjuvant radiotherapy may differ. As a general 
policy, our unit recommends radiotherapy for all patients with 
large high‑grade tumors or intermediate‑ or high‑grade tumors 
of any size where the wide margin is not clear. However, when 
dealing with very elderly patients, additional considerations 
are warranted. A previous report suggests that outpatient radio-
therapy is too burdensome for elderly sarcoma patients (7). In 
the present study, we administered radiotherapy to 4 elderly 
sarcoma patients as an in‑hospital treatment. Although their 
physical status did not decline, the efficacy of this treatment 
could not be confirmed.

According to the European Society for Medical Oncology 
Guidelines (25), adjuvant chemotherapy may delay or reduce 
the incidence of distant and local recurrence in high‑risk 
sarcoma patients. In elderly patients with high‑grade malig-
nant bone tumors, the use of chemotherapy is controversial. 
Adriamycin and ifosfamide are the main chemotherapy drugs 
for sarcoma (26). Since systemic chemotherapy may impair 
cardiac and renal function in elderly sarcoma patients (27,28), 
it should be limited to those patients without health problems. 
None of the 3 patients in our study who received chemotherapy 
appeared to benefit from the therapy. Chemotherapy did not 
worsen physical function in the others. Regardless of whether 
it is low‑dose (80%) or high‑dose, chemotherapy should be 
carefully administered to patients selected on the basis of age 
and ECOG‑PS.

Patient status is mainly evaluated by determining 
ECOG‑PS and ASA‑PS scores (18,19). ECOG‑PS is based 
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on the patient's daily activities  (18), whereas ASA‑PS is 
based on the patient's medical condition (mainly the pres-
ence or absence of systemic diseases) (19). Both systems 
were useful for avoiding excessive treatment of the elderly 
sarcoma patients in our study. ASA‑PS is a potential prog-
nostic factor for elderly sarcoma patients  (10). Whether 
ECOG‑PS is also predictive is not known and should be 
addressed in the future. We were unable to do so in the 
present study, since we did not review the patients with poor 
ECOG‑PS scores (≥3). Studies focusing on elderly sarcoma 
patients with poor ECOG‑PS or ASA‑PS (≥3) scores are 
needed.

Our study has some limitations. First, there was potential 
selection bias since not all elderly patients are good candidates 
for surgery. Second, the number of patients in our study was 
low. The low number did not, however, preclude statistical 
analysis of the data. Third, our study included only 2 cases of 
malignant bone tumors. Fourth, we included well‑differentiated 
liposarcomas, which are currently classified as intermediate 
tumors by the World Health Organization (29). However, at 
the time their treatment (2004‑2012), they were classified as 
malignant tumors.

Our results suggest that surgery with adequate margins 
improves the prognosis of sarcoma patients 65 years‑old. 
However, further study is required to clarify the indications 
for chemotherapy and radiotherapy in the elderly.
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