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Introduction

Abstract

Aim: Clear Cell Sarcoma (CCS) of soft tissue is a high-grade ma-
lignancy that often occurs on the distal extremities. The five-year
overall survival is reported to be around 40%. Lymph node metas-
tasis, that is categorized into stage IV in the latest American Joint
Committee on Cancer (AJCC, 8™ edition) staging system, is charac-
teristic in CCS. We here focused on the impact of nodal metastasis
on prognosis in CCS.

Methods: We performed a retrospective analysis of 37 patients
with CCS who were treated between 1982 and 2023. This study
investigated age, gender, tumor size, tumor location, AJCC stage
(7t and 8™ edition), presence of lymph node or distant metasta-
sis, presence of surgery, chemotherapy, radiotherapy, and surgical
margin. Statistical analysis was conducted to evaluate the impact of
each factor on survival.

Results: In our cohort, tumor location, tumor size, and stage
were significant prognostic factors. Notably, the disease-Specific
Survival (DSS) in patients with nodal and/or distant metastasis was
significantly shorter than those with no metastasis while DSS in the
patients with nodal metastasis was not significantly different from
those with distant metastasis.

Conclusion: Consistent with the latest AJCC 8t edition in which
nodal and distant metastasis are both categorized into stage IV,
there was no difference in DDS between nodal metastasis and dis-
tant metastasis in CCS in the present study. This result highlights the
importance of nodal metastasis in CCS.

Keywords: Clear Cell Sarcoma; Nodal Metastasis; Distant Metas-
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Clear Cell Sarcoma (CCS) of soft tissue is a rare type of high-
grade malignant tumor arising from tendons and aponeurosis.
It accounts for less than 1% of all soft tissue tumors. This rare
tumor is also known as malignant melanoma of soft parts be-
cause tumor tissue tests positive for melanocytic markers such
as MITF, Melan A, and HMB45. CCS mostly affects adults in their
third to fourth decades of life. Approximately 90% of CCS oc-
curs in the extremities. Notably, the occurrence of this tumor in
the foot and ankle and the distal portion of the leg are around
40%. Its size is relatively small (2—6 cm) [1]. These characteris-
tics make the tumors unique compared to other relatively com-
mon sarcomas such as myxofibrosarcoma, synovial sarcoma, or
leiomyosarcoma.

Clinical outcomes of CCS remain poor. As previously report-
ed, five-year survival ranges from 30% to 67% [2-4]. It is chal-
lenging to treat CCS even if a multidisciplinary treatment ap-

proach is used. To date, surgical resection is the most reliable
treatment option as the effectiveness of chemotherapy and ra-
diotherapy is unclear. Chemotherapy for CCS is not necessary if
complete surgical resection can be achieved [4] and is indicated
only in patients with metastatic disease; however, its efficacy
appears poor [5], and further investigation to validate its useful-
ness is required. CCS also metastasizes rapidly throughout the
body. Predominant lymph node metastasis is a unique clinical
trait for CCS, in contrast to the generally blood-borne metasta-
sis seen in other types of sarcoma. Recently, the American Joint
Committee on Cancer (AJCC, 8" edition) staging system recently
mentioned that any lymph node metastasis is categorized into
stage IV, indicating strong association with poor prognosis.

Established factors for poor prognosis include necrosis, the
extent of mitosis, resection margin, anatomic location, and tu-
mor size [2], with tumor size being the most strongly correlated
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to survival [3-5,7]. Tumors larger than 5 cm tend to recur more
frequently due to micrometastases [4,8]. However, one report
has demonstrated that tumor size was not significant to prog-
nosis and that tumor location, such as presence in trunk, pre-
dicted a worse prognosis [9].

The present study aimed to determine whether there is dif-
ference in survival in patients with nodal metastasis as opposed
to distant metastasis in CCS.

Methods

Between 1982 and 2023, we treated 37 patients with CCS
in three facilities: Osaka International Cancer Institute, Osaka
University Hospital, and Osaka National Hospital. To identify sig-
nificant prognostic factors, the following variables were consid-
ered: age, gender, tumor location, tumor size, chemotherapy,
radiotherapy, TNM classification and stage at initial presenta-
tion, follow-up duration, and status at the last follow-up. Staging
was categorized according to the AJCC 7% or 8" edition. Chemo-
therapeutic regimens were determined based on the patient’s
wishes and discussions among the attending orthopedists. Che-
motherapy dose was adjusted based on the degree of adverse
effects. The Kaplan-Meier method was used to calculate overall
and Disease-Specific Survival (DSS). The logrank test was used
to evaluate statistical significance. Differences at p<0.05 were
considered significant. Statistical analyses were conducted us-
ing EZR (64 bit) [10].

Results

Demographic data was obtained from 37 patients. The age
of the study population ranged from 8 to 83 years (median, 38)
with 18 males (49%) and 19 (51%) females. Tumors were pre-
dominant in the extremities (n=28, 76%), whereas nine (24%)
cases exhibited tumors in the trunk, including in the buttocks,
chest wall, small intestine, groin, axilla, perineum, and head.
The ankle/foot/toe was the most common (n = 16, 43%) loca-
tion, followed by thigh/knee (n=6, 16%), and the hand/finger
(n=4, 11%). All tumors were located in the deep layers and var-
ied from 0.5 to 13 cm (median, 3 cm) in size. Tumors <2 cm
were seen in 11 cases (30%), between 2 and 5 cm in 11 cases
(30%), between 5 and 10 cm in 8 cases (22%), and >10 cm only
in two cases (5%). There were no records of tumor size in five
cases. Twenty patients (54%) presented with lymph node and/
or distant metastases, whereas 17 cases (46%) displayed local-
ized lesions at the initial visit. The AJCC staging system 7% edi-
tion categorized 16 cases as stage IIA (high-grade deep tumors
in <5 cm without metastases), 5 as stage Il (any tumors with
lymph node metastases), and 16 as stage IV (any tumors with
distant metastases) whereas 8 edition classified 16 cases into
stage Il (high-grade tumors in <5 cm without metastases), only
one case as stage IlIA (high-grade tumors in 5-10 cm without
metastases), and 20 into stage IV (any tumors with nodal and/
or distant metastases).

Thirty-one (84%) patients underwent surgical resection of
the local lesions; among them, histology of resected tissue re-
vealed 22 cases with negative margins, including 5 amputations
and 3 additional wide resections, whereas a positive margin
was seen in 9 cases. Wide resection and intraoperative irradiat-
ed bone and/or tendon graft surgery (IORBG) was performed in
three cases. Six patients (16%) did not undergo surgery due to
the severity of disease progression. In these patients, support-
ive care was provided in two cases; two patients underwent just
one cycle of chemotherapy, and the remaining two underwent

more than two cycles of chemotherapy that resulted in disease
progression. Nineteen surgical procedures were performed in
ten patients and included marginal resection for local recur-
rence (n=2), lymph node dissection (n=5), marginal resection
for distant metastasis (n=5), wide resection for distant metas-
tasis (n=1), pulmonary resection (n=7), and hip disarticulation
(n=1). Chemotherapy was administered in 27 patients (73%),
and 4 patients underwent chemotherapy alone without surgi-
cal procedures. Radiotherapy was administered in 14 patients
(38%).

The follow-up time ranged from 0.5 to 239 months (median,
41 months). At final follow-up, 9 (24%) patients were classified
as Continuous Disease Free (CDF), 3 (8%) had No Evidence of
Disease (NED), 23 (62%) were dead of disease, and 2 (5%) were
dead of other causes (DOC). The disease-Specific Survival (DSS)
rates at five years were 46% (Figure 1). There was a significant
difference in five-year DSS among stage IIA (79%), 11l (53%), and
IV (12%) patients in accordance with AJCC 7t edition standards
(Figure 2A). The data according to the latest AJCC 8" edition was
shown though the number o3f stage IlIA was only one (Figure
2B).

We then aimed to identify prognostic factors to impact DSS.
As shown in Table 1, tumor location, tumor size, and stage were
significant prognostic factors. The benefits of therapies other
than surgery, such as chemotherapy or radiotherapy, were not
clearly demonstrated in this study. Notably, DSS in patients with
nodal and/or distant metastasis was significantly shorter than
those with no metastasis.

Table 1: Statistical analysis of several parameters in relation to 5-year
DSS. The 7Th edition was adopted as AJCC staging.

Number 5-year DSS (%) p-value
Age 0.11
<40 21 61
>40 16 27
Gender 0.80
M 18 53
F 19 42
Location <0.001
Extremity 28 58
Trunk 9 11
Size <0.01
<5cm 22 60
>5cm 10 30
Stage <0.001
A 16 79
1 5 53
\Y% 16 12
Chemotherapy 0.39
Yes 27 44
No 10 48
Radiotherapy 0.95
Yes 14 47
No 23 47
Margin 0.053
Negative 21 65
Positive 9 40
Metastasis <0.001
No 17 80
Nodal 4 37
Distant 16 12
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Figure 1: Disease-specific survival in overall clear cell sarcoma
patients.
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Figure 2: Disease-specific survival in clear cell sarcoma patients in
each stage according to (A) AJCC 7t edition or (B) AJCC 8™ edition.
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Figure 3: (A) Disease-specific survival in the patients with nodal
(any T N1 MO) or distant metastasis (any T NO/N1 M1). (B)
Disease-specific survival from the occurrence of nodal or distant
metastasis during the follow-up.

Finally, we investigated the impact of nodal metastasis on
survival. As a result, DSS was not statistically different between
the patients with nodal metastasis and those with distant me-
tastasis at the initial visit (median survival, nodal: 43.3 months
[n=4] vs distant: 28.9 months [n=16], p=0.194) (Figure 3A). Fur-
thermore, DSS from the occurrence of nodal metastasis during
the follow-up was not significantly different from those of dis-
tant metastasis (median survival, nodal: 43.3 months [n=9] vs
distant: 30.3 months [n=19], p=0.125) (Figure 3B).

Discussion

CCS is also known as malignant melanoma of soft parts as
these lesions also express melanocytic markers. CCS often oc-
curs in young adults, particularly in the distal extremities, and
is predominantly fatal. In our cohort, the five-year survival rate

was 46%, a finding that is comparable to that of previous re-
ports (30-67%) [2,4,11]. A unique characteristic of CCS is the
preference for lymph node and/or distant metastasis, which
has been associated with poor clinical outcomes. In contrast,
we showed that stage at presentation, tumor size, and location
were significant prognostic factors, although tumor size, tumor
location, surgical margin status, and perhaps adjuvant radio-
therapy have all been reported as prognostic factors [3-5,7].
Notably, several reports on CCS have suggested that tumor size
is significantly correlated with prognosis which is compatible
with our results. However, as seen in the described cases, small
lesions do not necessarily guarantee good clinical outcomes. In
our cohort, stage Ill and IV lesions (AJCC 7™ edition) were seen
in 4 of the 21 cases (11%) with lesion size <5 cm. Kawai et al.
found that classifying patients based on lesion size as greater or
lesser than 5 cm may help identify patients with CCS at greater
risk of metastases, suggesting the possibility of micrometasta-
sis at the initial presentation, that is, no evidence of metastasis
at presentation but the occurrence of a detectable mass in the
later phase[3]. We report a large difference in five-year disease-
specific survival between stage IIA (79%), Il (53%), and IV (12%)
(AJCC 7* edition) patients, suggesting that patients without
lymph node/distant metastases may benefit from complete
surgical resection, including amputation, regardless of tumor
size, even though larger tumors generally tend to metastasize
compared to smaller ones.

In the present study, we attempted to validate the AJCC stag-
ing system in which nodal metastasis was grouped together in
distant metastasis as stage IV. Importantly, statistical signifi-
cance in DSS was eliminated when compared between the pa-
tients with nodal metastasis and those with distant metastasis
as shown in Figure 3. This may emphasize greater validity of the
latest AJCC (8" edition) in CCS.

One of the reasons for poor prognosis in CCS is the lack of
effective chemotherapy regimens. One study has demonstrated
that doxorubicin combined with cisplatin may provide greater
benefit in CCS [3]. However, our data could not be used to prove
the effectiveness of doxorubicin and cisplatin. Similarly, Jones et
al. stated that the effectiveness of chemotherapy is limited, with
a response rate of 4% and progression-free survival of 11 weeks
[12]. In our study, there were few cases of NED and alive with
disease, which may reflect the ineffectiveness of chemotherapy
as prognosis is poor once lymph node and/or distant metasta-
ses have occurred. Overall, we believe that chemotherapy does
not confer a significant advantage with respect to prognosis.

There are some limitations to our study. First, because the
number of cases is small, statistical weakness should be consid-
ered. Next, this is a retrospective study with some missing data
on tumor size, which may alter the conclusions. Nevertheless,
we emphasize that additional research is required to clarify the
impact of lymph node metastasis on survival.

Conclusion

Nodal metastasis is a significant negative prognostic factor
in CCS from the result showing that there was no difference in
DDS between nodal metastasis and distant metastasis in CCS in
the present study.
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