
Abstract. Background/Aim: The delayed initiation of
treatment is associated with poor clinical outcomes in patients
with malignancies. However, few previous studies have
investigated prognostic factors, including the delayed
initiation of treatment, in soft-tissue sarcoma. Patients and
Methods: One hundred and fifty-three patients with soft-tissue
sarcoma were enrolled. Univariate and multivariate analyses
were performed to identify factors predicting metastasis,
including factors that delay the initiation of treatment. Results:
The multivariate analysis revealed that high histological grade
(p<0.01), tumor located in the trunk (p=0.04), >5-month
delay from symptom initiation to consultation of general
practitioner (p=0.02), and >29-day delay in referral to a
specialized hospital by general practitioners (p=0.03) were
independently associated with metastasis of soft tissue
sarcoma. Conclusion: Early consultation of a general
practitioner and early referral to a specialized hospital might
be essential for preventing metastasis of soft-tissue sarcoma.

Tumor size and histological grade generally affect the survival
of patients with malignant tumors, with large-size or high-grade
malignancies associated with poorer survival in comparison to
small or low-grade malignancies. Other factors that are reported
to be associated with survival include tumor site, histological
type, and delayed initiation of treatment (1-7).

Delayed initiation of treatment would lead to poor clinical
outcomes in patients with malignancies (5-7). However, few
studies have so far discussed the factors that are associated

with a delay in the initiation of treatment. A delayed initiation
of treatment can be ascribed to three periods: The period from
the notification of symptoms to the initial consulting of a
nearby doctor; the period from the first consultation of a
nearby doctor to referral to a hospital specialized in the
treatment of malignancies; and the period from referral to the
initiation of treatment. Little is known about which delays are
significantly associated with poor clinical outcomes.

In patients with malignancies, poor clinical outcomes
often occur due to distant metastasis (8, 9). Distant
metastasis occurs at an advanced stage of disease, and
metastasis might be associated with delay in consulting a
doctor or in the initiation of treatment.

While numerous studies have investigated prognostic
factors for various types of cancer, few studies have
investigated the prognostic factors of sarcoma due to its rarity
(10-12). Soft-tissue sarcoma is also a rare malignancy that
tends to be mistaken for soft-tissue swelling or a soft-tissue
mass due to a lack of awareness of soft-tissue sarcomas (13).
In such cases, the patients might delay consulting a nearby
doctor; however, little is known about the correlation between
delayed consultation and the prognosis of soft-tissue sarcoma.

Increased awareness of this rare malignancy among the
general population might help avoid delays in consultation.
The knowledge that a delay in consultation might lead to
poor clinical outcomes if a soft-tissue mass is actually soft-
tissue sarcoma is an important incentive for consulting a
physician immediately when a person notices a soft-tissue
mass or swelling, as this might contribute to improvement of
clinical outcomes.

Unplanned excision is associated with undesirable clinical
outcomes in patients with soft-tissue sarcoma, and additional
excision is usually necessary for the removal of residual
tumor cells. The dissemination of tumor cells during primary
surgery may occur and micrometastasis might have already
progressed around the excised area (14-19). Thus, a delay in
referral to a specialized hospital may lead to poor clinical
outcomes in patients with soft-tissue sarcoma.
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Soft-tissue sarcoma is difficult to diagnose accurately due
to its rarity and diversity, even by a pathologist at a
specialized institution (20). A delayed diagnosis may lead to
delayed treatment, which in turn would lead to a poor
clinical outcome.

We therefore investigated the factors associated with
metastasis in patients with soft-tissue sarcoma, considering
three periods of delay before the initiation of treatment:
Delay in consultation of a nearby doctor, in referral to a
specialized hospital, and delay in the initiation of treatment.

Patients and Methods
One hundred and fifty-three patients were histologically diagnosed
with malignant soft tissue tumors at our Institution from January
2010 to December 2017. All of these patients were enrolled in the
present study. Using medical records, the following periods were
defined: Period A: from the notification of symptoms to the patient’s
first consultation of a nearby doctor at a non-specialized hospital;
Period B: from the first consultation of a nearby doctor to referral
to a specialized hospital; and Period C: from referral until the
initiation of treatment. The following factors were also investigated:
Age, sex, initial symptom, tumor size, histological grade, tumor site,
the referral department at a non-specialized hospital, previous
procedures (including biopsy, planned or unplanned excision),
follow-up period, oncological outcome at the final follow-up
examination. The initial symptoms included mass, pain, swelling,
and others. The tumor size was defined as the length in the greatest
dimension measured on computed tomography or magnetic
resonance imaging. The histological grade was classified according
to the 2013 WHO classification as high-grade or intermediate
malignancy (21). The tumor site was classified as trunk or
appendicular skeleton. Non-specialized referral hospitals were
classified as orthopedic surgery clinics or clinics of other
departments (including dermatology, plastic surgery, general
surgery, and other departments).

All patients were divided into two groups according to the
presence or absence of metastasis. Five-year overall and disease-
free survival were determined by a Kaplan–Meir curve analysis, and
were compared between the two groups.

Univariate and multivariate analyses were performed to identify
factors predicting metastasis during the follow-up period.
Metastasis-free survival was also compared according to each factor.

This retrospective study of patient specimens was approved by the
ethical committee of Kanazawa University Hospital [Institutional
Review Board Number 2019-061 (3094)] and was performed in
compliance with the guidelines of the 1975 Declaration of Helsinki.
Written informed consent was obtained from all study participants
and/or their parents (in the case of children).

Statistical analysis. Receiver operating characteristic (ROC) curves
were used for determining the optimal cut-off values for tumor size,
and delay in periods A, B and C. The sum of sensitivity and 1-
specificity were defined as the maximum value in accordance with
the Youden index, and the area under the curve was >0.5. A log-
rank test was performed for the univariate analysis of each factor
associated with metastasis. Cox proportional hazards regression
analysis was performed as a multivariate analysis of factors
predicting metastasis in patients with soft-tissue sarcoma. Values

p<0.05 were considered to indicate statistical significance in the
univariate and multivariate analyses. All statistical analyses were
performed with EZR (Saitama Medical Center, Jichi Medical
University, Saitama, Japan), which is a graphical user interface for
the R software program (The R Foundation for Statistical
Computing, Vienna, Austria) (22).

Results
The study population included 90 male and 63 female patients,
with a median age of 59 years (range=7-88 years). The
histological types were as follows: Undifferentiated pleomorphic
sarcoma in 31, well-differentiated liposarcoma in 30, myxoid
liposarcoma in 14, leiomyosarcoma in 10, myxofibrosarcoma in
10, dedifferentiated liposarcoma in nine, synovial sarcoma in
eight, desmoid-type fibromatosis in seven, extrapleural solitary
fibroblastic tumor in six, extraskeletal osteosarcoma in six, and
other types of soft tissue sarcoma in 22. One hundred and seven
cases involved high-grade malignancy, and 46 cases involved
intermediate malignancy. The tumor was located on the
appendicular skeleton in 112 cases, and the trunk skeleton in 41
cases. The median tumor size was 60 mm (range=14-285 mm).
The patients visited the following departments at their previous
hospital: Orthopedic Surgery in 111, General Surgery in 10,
Medicine in nine, Plastic Surgery in eight, Urology in five,
Dermatology in four, Pediatrics in three, and other departments
in three. Procedures were performed at a previous hospital in 23
cases; these included biopsy, planned excision and unplanned
excision. The median follow-up period was 55 months (range=6-
104 months). During the follow-up period, metastasis was
observed in 48 cases (31%).

According to the ROC curve analysis, the optimal cut-offs
for predicting metastasis were 5 months, 29 days, 24 days,
and 46 mm for delay in of periods A, B and C, and tumor
size, respectively (area under the ROC curve of 0.62, 0.59,
0.59, and 0.51) (Table I).

The 5-year overall survival rate was 77% for the whole
cohort, 100% in patients without metastasis and 46% in
patients with metastasis (p<0.01) (Figure 1A and B). The 5-
year metastasis-free survival rate was 61% overall (Figure 1C).

In the univariate analysis, mass (as a symptom), high
histological grade, tumor of the trunk, delay in period A or B,
and previous procedures were significantly associated with the
progression of metastasis during the follow-up period. In the
multivariate analysis, high histological grade [hazard ratio
(HR)=9.88, 95% confidence interval (CI)=2.36-41.3, p<0.01],
tumor located in the trunk (HR=2.01, 95% CI=1.03-3.91,
p=0.04), >5-month delay in period A (HR=2.08, 95% CI=1.03-
3.91, p=0.02), and >29-day delay in period B (HR=2.01, 95%
CI=1.07-3.77, p=0.03) were independently associated with
metastasis of soft-tissue sarcoma (Table II).

The 5-year metastasis-free survival rate in patients with
intermediate malignancy was 95%, while that in those with
high-grade malignancy was 49% (p<0.01) (Figure 2A). The
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5-year metastasis-free survival rate in patients with
appendicular soft-tissue sarcoma was 95%, while in those
with trunk soft-tissue sarcoma it was 49% (p=0.02) (Figure
2B). The 5-year metastasis-free survival rate in those with
delay in period A ≤5 months was 95% versus 49% in those
with delay >5 months (p=0.02) (Figure 2C). The 5-year
metastasis-free survival rate in those with delay in period B
≤29 days was 95% versus 49% in those with delay >29 days
(p=0.01) (Figure 2D).

Discussion
The effects of delayed initiation of treatment were analyzed
in a few studies that investigated prognostic factors for soft-
tissue sarcoma (23-26). The interval between the onset of the
initial symptoms and the first consultation at a specialized
hospital was reported to be a significant predictor of distant
metastasis at the time of the diagnosis; however, the previous
studies did not divide the interval of delay in detail. The
delay from the onset of symptoms to the diagnosis we
divided into the following three intervals: from symptom
onset to first consultation (period A), from consultation to
presentation at a specialized hospital (period B), and from
presentation at a specialized hospital until diagnosis (period
C). In the present study, a multivariate analysis was
performed to identify prognostic factors associated with
metastasis of soft tissue sarcoma, including the three
intervals. To the best of our knowledge, no previous studies
have analyzed the details regarding the delayed initiation of
treatment in patients with soft-tissue sarcoma.

An interval between recognition of initial symptoms and
the first consultation of a nearby doctor (period A) of more
than 5 months was significantly associated with metastasis
of soft-tissue sarcoma in our study. An interval between the
recognition of initial symptoms and first consultation at a
specialized hospital of >6 months was reported by Nakamura
et al. to be a significant predictor of metastasis of soft-tissue
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Table I. Optimal cut-off values for predicting metastasis according to
the receiver operating characteristics curve analysis.

Factor                Optimal cut-off       AUC        Sensitivity      Specificity
                                   value

Period A                 5 Months             0.62            68.2%              53.4%
Period B                  29 Days              0.59            45.7%              77.7%
Period C                  24 Days              0.59            47.5%              72.4%
Tumor size                46 mm               0.51            89.6%              22.3%

AUC: Area under the receiver operating characteristics curve. Period A:
The period from the notification of symptoms to the initial consulting
of a nearby doctor. Period B: The period from the first consultation of
a nearby doctor to referral to a specialized hospital. Period C: The
period from referral to the initiation of treatment.

Figure 1. A: Overall survival of study patients with soft-tissue sarcoma.
B: Overall survival of patients with soft-tissue sarcoma according to the
presence or absence of metastasis. C: Metastasis-free survival of study
patients with soft-tissue sarcoma.



sarcoma (23); however, based on the outcome of our study,
a short interval from recognition of the initial symptom to
consultation with a nearby doctor was also essential for
preventing metastasis of soft-tissue sarcoma. It may be
necessary to promote awareness in the general public,
through poster, magazine or online advertisements, of the
importance of quickly consulting a doctor when a soft-tissue
mass presenting tenderness or increasing size is recognized.

A delay in referral to a specialist of >29 days (period B)
was also significantly associated with metastasis of soft-
tissue sarcoma in our study. A general practitioner is usually
the first physician to come into contact with a patient
presenting a soft-tissue mass; however, if they do not
consider the possibility of malignancy, the physician may
decide to observe the patient conservatively without close
examination, or might refer the patient to a dermatologist or
plastic surgeon, who are not specialists in musculoskeletal
oncology. Based on the outcome of our study, early referral
to a specialized hospital is essential for the survival of the
patient. Knowledge of the importance of early referral to a
specialized hospital when managing patients with a soft-
tissue mass might be necessary for general practitioners,
unless they continue to examine the patient for soft-tissue
masses, considering the possibility of malignancy.
Encouraging general practitioners to join small study groups
at local hospitals will enable them to share their knowledge
with other staff members.

In recent years, 25-50% of excisions of malignant soft-
tissue tumors were reported to be unplanned, and to have been
performed by a doctor who was not a specialist in
musculoskeletal oncology, including general practitioners (14-
19). General practitioners in general surgery, dermatology, or
plastic surgery departments usually tend to treat patients
without close examination. Unplanned excision was defined
as the excision of malignant soft-tissue tumors without close
examination, including magnetic resonance imaging or biopsy
for the histological diagnosis. Residual tumor cells may
possibly be disseminated during such procedures and
metastasize to distal vital organs, such as the lung or brain. In
our study, previous procedures, including unplanned excision,
were not significantly associated with metastasis of soft-tissue
sarcoma in the multivariate analysis; however, unplanned
excision by general practitioners has been associated with poor
prognosis, and can possibly result in delayed referral to a
specialized hospital (15, 18, 19). Thus, a doctor who is not a
musculoskeletal oncology specialist should not perform simple
excision or biopsy without close examination. Conversely,
they should explain the possibility of malignancy, when a
patient presents with a soft-tissue mass, and should refer the
patient to a specialized hospital as early as possible.

High-grade malignant soft-tissue tumors or sarcomas at
sites of the trunk, such as the pelvis or spine, have been
reported to be susceptible to metastasis and confer a poor

prognosis (3, 4, 27-29). In our study, high-grade malignant
soft-tissue tumors, excluding atypical lipomatous tumor,
desmoid-type fibromatosis and other intermediate malignant
soft-tissue tumors, were associated with poorer metastasis-free
survival in comparison to intermediate malignant soft-tissue
tumors, as in previous studies. Soft tissue tumors at the pelvis,
spine, or thoracic cavity are difficult to excise completely with
a clear margin, and often recur or metastasize, which leads to
poor survival. In addition, tumors at these locations are close
to the lung and the other vital organs in the abdominal cavity;
thus, metastasis might be more likely to occur in comparison
to tumors at appendicular sites.

The present study was associated with some limitations.
Firstly, this was a retrospective study that was performed at a
single institution with a relatively small number of cases that
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Table II. Univariate and multivariate analyses for identifying the factors
predicting metastasis of soft-tissue sarcoma.

Factor                                 n           Univariate               Multivariate

                                                    p-Value      HR        95% CI      p-Value

Symptom
   Mass                               59          0.03                                              
   Pain                                 20          0.34                                              
   Swelling                         57          0.3                                                
   Other                               17          0.25                                              
Tumor size
   >46 mm                        121          0.09                                              
   ≤46 mm                          32                                                               
Tumor grade
   High                              107        <0.01      9.88      2.36-41.3      <0.01
   Intermediate                   46                                                               
Tumor location
   Trunk                              41          0.02      2.01      1.03-3.91         0.04
   Appendicular                112                                                               
Delay in period A
   >5 Months                      71          0.02      2.08      1.09-3.95         0.02
   ≤5 Months                      82                                                               
Delay in period B
   >29 Days                        43        <0.01      2.01      1.07-3.77         0.03
   ≤29 Days                      110                                                               
Delay in period C
   >24 Days                        78          0.21                                              
   ≤24 Days                        75                                                               
Referral department
   Orthopedic surgery      112          0.08                                              
   Other                               41                                                               
Previous procedures
   Yes                                  23        <0.01                                              
   No                                 130                                                               

HR: Hazard ratio; CI: confidence interval. Period A: The period from
the notification of symptoms to the initial consulting of a nearby doctor.
Period B: The period from the first consultation of a nearby doctor to
referral to a specialized hospital. Period C: The period from referral to
the initiation of treatment.



included diverse histological types. Secondly, recall bias by
patients might have been present when they reported the
timing of the onset of symptoms because of the lack of any
validation of the self-reported findings. Thirdly, metastasis was
mostly confirmed by imaging modalities alone, not all lesions
were subjected to a histological examination. Fourthly,
treatment methods were not included in the analysis of
prognostic factors because the treatment strategies differed
according to the histological type.

In conclusion, we found that a delay in consulting a doctor
after the onset of symptoms, and a delay in referral to a
specialized hospital were prognostic factors for increased
risk of metastasis in patients with soft-tissue sarcoma. Both
the knowledge of the importance of early consultation when
people notice a soft-tissue mass, and of early referral to a
specialized hospital by general practitioners encountering a
patient with a soft-tissue mass might be essential for
preventing metastasis in patients with soft-tissue sarcoma.
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Figure 2. Metastasis-free survival of study patients with soft-tissue sarcoma according to histological grade (A), tumor site (B), delay in period A,
i.e. from symptom onset to first consult (C), and delay in period B i.e. from first consult to specialist consult (D).
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