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The incidence of overall cancer has increased over time. The incidence of top-ranking
cancers has changed in the 1990s and the 2000s. However, few studies have evaluated the
trends in metastatic skin cancers during this period. We evaluated the recent trends in
incidence, peak age and location of metastatic skin cancers from 1991 to 2010. This 20-yr
survey was divided into two decades to determine the trends by comparing the statistics.
Out of 694,466 outpatients (1991-2010), 174 (0.025%) were diagnosed with metastatic
skin cancer. The incidence of metastatic skin cancer increased significantly from 20.64 per
100,000 outpatients in the 1990s to 28.70 per 100,000 outpatients in the 2000s
(P=0.030). The peak age of skin metastasis shifted from the 40s to the 50s in women,
and from the 50s to the 60s in men. The percentage of metastatic skin cancers originating
from intra-abdominal organs increased from 10% in the 1990s to 23.1% in the 2000s
(P=0.027). The percentage of metastatic skin cancers located on the abdomen increased
from 7.1% in the 1990s to 15.4% in the 2000s (P = 0.011). The higher proportion of
metastatic skin cancers located on the abdomen may be related to the increase in skin
metastases from intra-abdominal organs.
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INTRODUCTION

The incidence of cancer has increased over time in Korea and
worldwide. The overall incidence of cancer was reported to be
210.5 per 100,000 in 1999 (1). This incidence increased to 254.5
per 100,000 in 2007 (1). The increases in the rates of each can-
cer are variable, and the top-ranking cancers in the 1990s and
the 2000s are different. For example, the incidences of thyroid
cancer and colon cancer has increased dramatically, while the
incidence of cervical cancer has decreased (1) (Fig. 1).

Since the top-ranking cancers in the 1990s and the 2000s are
different, the incidence of skin metastasis is also expected to
change. However, from our clinical experience, it is unlikely
that the incidence of metastatic skin cancer in the 1990s and
the 2000s is proportional to that of primary cancers. To date,
there have been few reports analyzing the trends of metastatic
skin cancer worldwide (2, 3). In Korea, previous studies of met-
astatic skin cancer have been limited to common cancers such
as lung or breast cancer (4-10). Furthermore, there have been
no studies analyzing the recent trends of metastatic skin cancer
in decades. In this study, we evaluated recent trends of meta-
static skin cancer from 1991 to 2010 in terms of incidence, peak
age and location.
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MATERIALS AND METHODS

We performed a retrospective study of metastatic skin cancers
diagnosed in the Department of Dermatology of eight affiliated
hospitals of the Catholic University of Korea from July 1991 to
June 2010. Three of the hospitals are located in Seoul, four in
Gyeonggi-do Province (Uijeongbu, Bucheon, Incheon and Su-
won), and one in Daejeon. Out of 694,466 outpatients (1991-
2010), 174 (0.025%) were diagnosed with metastatic skin cancer.
The diagnoses were confirmed by histopathological reviews.
We divided the patients into two groups, one group of pa-
tients who were diagnosed with metastatic skin cancer in the
1990s and the other group diagnosed in the 2000s. There were
70 patients with metastatic skin cancer from the sample taken
in the 1990s and 104 patients from the sample taken in the 2000s
(Fig. 2). The primary outcome measures were the incidence rate
of metastatic skin cancer based on the dermatology outpatient
during the 20-yr period and the difference in incidence over the
two decades (1991-2000 vs 2001-2010). We calculated the inci-
dence rate by dividing the number of patients with metastatic
skin cancer into the total outpatient number for 10 yr. To evalu-
ate the increasing or decreasing patterns of incidence, we used
Poisson regression. In addition, we evaluated the average age
and gender distribution of patients, the origin and the location
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of metastatic skin cancers from the patient’s medical records.
Chi-square tests were used to compare these data over the two
consecutive periods. The change in the frequency of the prima-
ry cancer was assessed by Fisher exact test or chi-square test.
The significance level was P < 0.05. Statistical analysis was per-
formed using SPSS for Windows version 12.00 (SPSS Inc., Chi-
cago, IL, USA).

Ethics statement

This research was approved by the institutional review board of
Seoul St. Mary’s Hospital (CMC Central IRB: XC12RIMI0079),
which waived informed consent.

RESULTS

The incidence of metastatic skin cancer in the 1990s was 20.64
per 100,000, and it increased significantly to 28.70 per 100,000
in the 2000s (P = 0.030) (Fig. 2A). Furthermore, there was a sig-
nificant increase in the annual incidence of metastatic skin can-
cers from 1991 to 2010 (P = 0.001) (Fig. 2B).

During the total study period, females outnumbered males
in incidence among the patient samples. The male to female
ratio in the 1990s and the 2000s was 1:1.8 and 1:1.76, respec-
tively. There was no significant difference in the male to female
ratio between the 1990s and 2000s. There was a significant dif-
ference in the age distribution of the patients with metastatic
skin cancer between the two groups (P < 0.001). In the 1990s,
the percentages of patients with metastatic skin cancer were
8.6%, 8.6%, 20%, 17.1%, 20%, 21.4%, 1.4%, and 2.9% for patients
in their 20s, 30s, 40s, 50s, 60s, 70s, 80s, and 90s, respectively. In
the 2000s, the percentages were 2.9%, 4.8%, 12.5%, 33.7%, 27.9%,
14.4%, 13.8%, and 0%, respectively. There was a significant differ-
ence in the proportion of patients in their 40s and 50s between
the 1990s and the 2000s (40s: P < 0.001, 50s: P = 0.004). The peak
age of men in the two groups shifted from the 50s to the 60s, and
that of women from the 40s to the 50s (Table 1) (Fig. 3).

The origins of the top three primary cancers (breast, lung, and
stomach, in decreasing order) were identical in the two groups
(Fig. 4). Of 174 patients with metastatic skin cancer, the percent-
age of patients with breast cancer slightly decreased from 40%
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Fig. 2. The number of metastatic skin cancer patients during 1991-2010 (A) The number of metastatic skin cancer patients and the comparison of the incidence of metastatic
skin cancers between the 1990s and the 2000s in the total dermatologic outpatient population. (B) The number of metastatic skin cancer patients by year with increasing slope
with exponential pattern (P = 0.001 by Poisson regression).
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to 37.5%, whereas that of lung cancer and stomach cancer slight-  between these periods (Table 2).

ly increased from 18.6% to 19.2%, and from 7.2% to 8.7%, respec- From our clinical experience the proportion of metastatic
tively. Moreover, the majority of these cancers did not show a
significant difference between the study periods. Likewise, none
of the intra-abdominal cancers showed a significant difference

Table 2. Primary cancer origin of 174 patients with metastatic skin cancers

No. (%) of patients

Primary cancer origin Total
. o . , o 1990s 2000s
Table 1. Demographic characteristics of 174 patients with metastatic skin cancers Breast 28 (40) 39(375) 67 (38.5)
No. (%) of patients Lung 13 (18.6) 20 (19.2) 33(19.0)
Age & sex groups 19908 20008 Total Intra-abdominal organ 7(10) 24 (23.1) 31(17.8)
Stomach 5(7.2) 9(8.7) 14(8.0)
Age group year Colon 2(2.8) 76.7) 9(5.1)
120 00) 00) 00 Kidney 00 329 3(1.7)
21-30 6 (8.6) 3(2.9) 9(5.2) Liver 0(0) 2(19) 2(11)
31-40 6 (8.6) 5(4.8) 1163 Pancreas 0(0) 1(1.0 1(06)
41-50 14 (20) 13(12.5) 27 (15.5) Bladder 0(0) 1(1.0 1(06)
= ATAT 5 B
71-80 15 (21.4) 15 (14.4) 30(17.3) Car i) GlL; el
81-90 1(1.5) 4(3.8) 5(2.9) Esophagus 1(1.4) 2 (1.9 3(1.7)
91-100 2(2.8) 0(0) 2(1.1) Vulvar 0(0) 329 3(1.7)
Sex distribution Thyroid 0(0) 2 (1.9 2(1.1)
Male 25(35.7) 38 (36.5) 63 (36.2) Others 6(8.6) 7(67) 13 (7.5)
Female 45 (64.3) 66 (63.5) 111 (63.8) Unknown origin 12(17.1) 5(4.8) 17 (9.8)
Total 70 (100) 104 (100) 174 (100) Total 70 (100) 104 (100) 174 (100)
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Fig. 4. The proportion of the individual primary cancer by pie chart and the proportion of the intra-abdominal origin cancer by bar graph in (A) the 1990s and (B) the 2000s.
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Table 3. The location of metastasis in 174 patients with metastatic skin cancers

: : No. (%) of patients
Location of metastasis Total
1990s 2000s
36 (51.4) 31 (29.9)
6 (15.4) 21
3(12. 5) 21
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skin cancer located on the abdomen seems to have increased
over time. As such, we next examined the incidence of meta-
static skin cancer originating from the intra-abdominal organs.
The incidence of overall metastatic skin cancers originating from
the intra-abdominal organs significantly increased from 10% to
23.1% (P = 0.027). Moreover, the incidence of metastatic skin
cancers originating from the intra-abdominal organs, with the
exception of stomach cancer, quadrupled from 2.8% to 14.4%
(Fig. 4B).

There was a significant difference in the anatomical location
of metastatic skin cancers between the two groups (P = 0.011).
The most common location was the chest in both groups, but
the percentage of metastatic skin cancers located on the chest
decreased over time. On the other hand, the incidence of meta-
static skin cancers located on the abdomen increased from 7.1%
in the 1990s to 15.4% in the 2000s (Table 3) (Fig. 5).

DISCUSSION

This is the first study investigating the trends in metastatic skin
cancers in Korea. There have been few studies evaluating the
incidence of metastatic skin cancer among dermatology outpa-
tients. In prior studies, the incidence of metastatic skin cancer
was estimated based on patients with internal malignancies,
not among dermatology outpatients (2, 11-15). Since the pur-
pose of previous studies was to investigate the characteristics of
metastatic skin cancer from each internal organ cancer, the in-
cidence of metastatic skin cancer was calculated from patients
with internal malignancies. Therefore, the incidence of meta-
static skin cancer varies according to the primary cancer in the
previous studies (2, 11-15). The purpose of the present study is
to compare the trends of metastatic skin cancers between the
1990s and the 2000s. When the incidence of metastatic skin can-
cer is calculated from dermatology outpatients, we can identify
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Fig. 5. The proportion of metastatic cancers at each location in the 1990s and the
2000s.

changes in incidence, which is more suitable for our purpose.

The incidence of metastatic skin cancer increased from the
1990s to the 2000s. The Poisson regression analysis demonstrat-
ed that the incidence of metastatic skin cancers has been in-
creasing each year, and it is increasing at a rapid rate in recent
years. Since the Poisson regression analysis revealed an increas-
ing tendency; it is assumed that the incidence of metastatic skin
cancers may increase in the near future (Fig. 2B). Similar to our
results, Nashan et al. (11) reported that the incidence of cutane-
ous metastases from the patients with internal organ malignan-
cies increased dramatically from 2.7% in 1969 to 4.5% in 1993,
and to 10% in 2009 (11, 12). They also suggested that the inci-
dence of metastatic skin cancers has been increasing due to ris-
ing cancer rates and longer survival rates (11).

The important factors that influence skin metastasis of pri-
mary cancer may include the incidence and the rate of cutane-
ous metastasis from primary cancer. The incidence of metastat-
ic skin cancers was not always proportional to that of each pri-
mary cancer (Fig. 1, 4). The rates of cutaneous metastasis vary;
for example, the rates are 2.42% in breast cancer, 1.78% in lung
cancer, 0.8% in colon cancer and stomach cancer, and 0.2% in
thyroid cancer (2). When analyzed together, the incidence of
metastatic skin cancers is proportional to that of primary can-
cer, multiplied by the rate of cutaneous metastasis. For exam-
ple, the incidence of lung, stomach, and colon cancer in 2009
was 39.6, 59.9, and 50.3, respectively (16). When the incidence
of each cancer was multiplied by the rate of cutaneous metas-
tasis, the incidence was 70.5, 47.9, and 40.2, which is in line with
the rates in Fig. 4. Therefore, to estimate the incidence of meta-
static skin cancer, the rate of cutaneous metastasis and the inci-
dence of primary cancer are helpful. There have been few stud-
ies that investigate the rates of cutaneous metastasis from those
of primary cancet, but more studies will be necessary.

In this study, metastatic skin cancer from the stomach was
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the third leading origin of skin metastases, in contrast to prior
studies that reported colon cancer as the third leading origin
(15, 17-19). Stomach cancer is the most frequent cancer in Ko-
reans, unlike other populations (1, 17-19). The rate of cutane-
ous metastasis of the stomach and colon are same (2). There-
fore, the incidence of primary cancer determines the incidence
of metastatic skin cancer in this case.

The peak age of the patients with metastatic skin cancer in-
creased during the two decades examined in this study. The
peak age of patients with breast cancer was in the 40s and did
not change from 1998 to 2012 (20, 21). In contrast, the peak age
of patients with cutaneous metastasis in breast cancer shifted
from the 40s to the 50s in this study. The early detection of pri-
mary cancer and the development of new cancer treatment
may extend survival and metastasis-free period. Statistically,
the 5-yr relative survival rates were higher for most major can-
cers in patients diagnosed during 2005-2009 compared with
those diagnosed between 1993-1995 (22). Likewise, targeted
therapy and tailored chemotherapy for advanced non-small
cell lung cancer such as erlotinib and bevacizumab lengthen
the survival rates of lung cancer patients (23, 24).

The location of primary cancers is another important factor
influencing skin metastasis. It is believed that the skin metasta-
sis from internal organ cancers follow definite patterns of distri-
bution (25, 26). In general, skin metastases tend to most fre-
quently occur in the vicinity of the primary cancer. Breast and
lung cancers frequently metastasize to the chest wall, whereas
cancers of the bowel, ovary, and bladder most often metastasize
to the abdomen (15). Direct invasion is thought to be one of the
most important pathways (3). Breast cancer and lung cancer
have greater accessibility to the skin than other primary cancers.
Intra-abdominal cancers may be less likely to metastasize to the
skin since the peritoneum and thick fat layer can block metas-
tasis. Therefore, the skin metastases of breast cancer and lung
cancer have been more common than those of intra-abdomi-
nal organ cancer in the past two decades, although the incidence
of primary cancer from an intra-abdominal organ is much high-
er than that from the breast cancer and lung cancer.

Over the past two decades, the most common site of cutane-
ous metastasis has been the chest because the top-ranking pri-
mary cancers have been breast, lung and stomach cancer, and
these rankings did not change during this period. In contrast,
as the proportion of intra-abdominal cancer, especially stomach
cancer and colon cancey, has increased significantly, the pro-
portion of metastases in the abdomen has increased. Advances
in adjuvant therapy and surgical management are thought to
increase the survival of the stomach cancer and colorectal can-
cer patients (27). It showed the greatest improvements in the
5-yr relative survival rate between 1993 and 2005 in Korea (28).
As aresult, surviving stomach or colorectal cancer patients with
skin metastasis are increasing. The most common clinical fea-
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tures of metastatic skin cancer from the intra-abdominal organ
are pedunculated or fixed nodules and masses (3, 13, 15). Cuta-
neous metastases may represent the first evidence of malignan-
cy (13). Therefore, if there are nodules or masses with irregular
borders or fixed tendency in the abdomen, clinicians should be
concerned about the possibility of metastasis and must confirm
them with biopsy.

The limitation of this study is that the number of total patients
with skin metastasis was small. Since the data was collected from
eight affiliated hospitals, the findings may not be generalized to
all patients with metastatic skin cancers in Korea.

In conclusion, it is suggested that the recent increase in intra-
abdominal origin cancers has led to the relative increase in the
proportion of metastatic skin cancer to the abdomen.
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