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Abstract

Background: Salivary duct carcinoma (SDC) is a high-grade salivary malig-

nancy that frequently occurs as the carcinomatous component of carcinoma

ex pleomorphic adenoma. We herein examined the clinical factors affecting

outcomes in a large cohort of SDC.

Methods: We selected 304 SDC cases and investigated clinical characteristics

and the factors affecting outcomes.

Results: The median age of the cases examined was 68 years, the most

common primary site was the parotid gland (238 cases), and there was a

male predominance (M/F = 5:1). Outcomes were significantly worse

when the primary tumor site was the minor salivary glands (SG) than

when it was the major SG. Outcomes were also significantly worse in

pN(+) cases (161 cases) than in pN0 cases, particularly those with a meta-

static lymph node number ≥11. The cumulative incidence of relapse and

distant metastases was significantly higher in stage IV cases than in stage

0–III cases.
Conclusions: The absolute number of lymph node metastases, higher stages,

and the minor SG as the primary tumor site were identified as factors affect-

ing the outcome of SDC.
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1 | INTRODUCTION

Salivary duct carcinoma (SDC) is a high-grade malignant
tumor of the salivary glands (SG).1 However, it frequently
occurs as the carcinomatous component of carcinoma ex
pleomorphic adenoma (CXPA).2 Although SDC shares
histological similarities with invasive ductal carcinoma of
the breast, it typically shows an apocrine phenotype,
which differs from the immunophenotypes (estrogen
receptor [ER] + and/or progesterone receptor [PgR]+) of
breast cancer; the majority of SDC cases were immuno-
histochemically negative for ER and/or PgR, but variably
positive for the androgen receptor (AR) and gross cystic
disease fluid protein-15.1,3 Boon et al. previously reported
that the absolute number of positive lymph nodes
(LN) was associated with a poor overall survival (OS) and
distant metastasis-free survival (DMFS) in a multivariable
analysis of patients presenting without distant metastases
in the Netherlands.4 In contrast, Otsuka et al. showed that
an advanced N stage independently affected both OS and
disease-free survival (DFS).5 Therefore, the present study
investigated the clinical features of SDC and attempted to
identify the clinical factors affecting outcomes in the larg-
est cohort of SDC patients in Japan.

2 | MATERIALS AND METHODS

2.1 | Case selection

We initially collected data on 392 cases of “SDC,”
“CXPA,” and “adenocarcinoma” from the pathology
files of 18 institutions and a set of consultation files
(from K.K.) between 1992 and 2020. Among them, SDC
cases, including CXPA cases, were extracted from the
central diagnostic system by four expert pathologists
(K.K., A.M., K.A., and M.S.; Figure S1, Supporting
Information). The following clinical data were col-
lected from the medical records of each institution:
age, sex, site, treatments, TNM classification, patholog-
ical stage, outcome, and follow-up data. Tumors were
staged according to the eighth edition of the TNM Clas-
sification of Malignant Tumors.6 Hashimoto's classifi-
cation for T factors and pathological stages was used to
stage CXPA7: intracapsular (IC), minimally invasive
(MinI), and widely invasive (WI), based on the invasive
distance from the fibrous capsule, with MinI being
≤2 mm from the fibrous capsule of a co-existing pleo-
morphic adenoma (PA) and WI >2 mm from the
capsule.

KUSAFUKA ET AL. 1431

mailto:k-kusafuka@i.shizuoka-pho.jp


2.2 | Statistical analysis

OS was measured from the date of diagnosis until death
by any cause. Patients alive at the last known follow-up
date were censored. The cumulative incidence of relapse
(CIR) was defined as the number of cases in which local
or regional recurrence or distant metastasis occurred
after the primary surgery, regardless of which occurred
first. Patients that were alive without disease at the last
known follow-up examination were censored for the pur-
poses of the DFS analysis. The cumulative incidence of
distant metastasis relapse (CIDMR) was defined as the
number of cases in which distant metastasis occurred
after the primary surgery. Frequencies and percentages
were used for categorical variables. Survival curves were
estimated by the Kaplan–Meier method and cumulative
incidence curves using a competing-risk model analysis
with Gray's test when the competing-risk event was
death.8,9 A univariate Cox proportional hazards regression
model or Fine-Gray proportional hazard regression model
was used for comparisons of patient and tumor characteris-
tics and survival. A multivariate Cox proportional hazards
regression model or Fine-Gray proportion hazard regression
model was then performed by adjusting variables with
p-values <0.05 in the univariate analysis. Hazard ratios,
95% confidence intervals (CI), and corresponding p-values
were calculated based on the Wald test. The variables used
in regression models for the cumulative accumulation of
the overall incidence, relapse incidence, late cervical LN
metastasis (CLNM), and distant metastasis incidence
included sex, age (categorical), the T-, N-, and M-status,
pathological stage, number of positive LN (categorical),
CXPA, and the primary tumor site. We also investigated the
pattern of treatment failure, including locoregional recur-
rence and distant metastasis. Patients with metastatic disease
at diagnosis and those with missing values for one or more
of the variables were excluded from the multivariable analy-
sis. Data were analyzed using R version 3.6.2 software (The
R Foundation for Statistical Computing, Vienna, Austria).

3 | RESULTS

3.1 | Patient and tumor characteristics

A central pathological review and preserved data led to
the inclusion of 304 eligible SDC cases from 392 cases in
the initial collection (Figure 1). Patient characteristics are
shown in Table 1. Median age was 68 years (range: 27–
91) and there was a male predominance (83%). Although
the univariate analysis of OS showed poorer outcomes for
males than for females, a significant difference was not
observed in the multivariate analysis. The most common

primary tumor site was the parotid gland in 238 out of
304 cases (78%), followed by the submandibular gland in
55 (18%), and then the sublingual gland (1 case), palate
(5 cases), parapharynx (2 cases), buccal gland (1 case),
nasal cavity (1 case), and intraoral minor SG (1 case).
Sixty-nine cases (23%) had Tis and T1 as early cancer,
whereas 71 (23%), 79 (26%), and 80 (26%) had T2, T3, and
T4, respectively, as advanced cancer. CLNM was detected
in 161 cases (53%) in the primary surgery. Distant metas-
tases were detected in 19 cases (6.3%). Based on the histo-
logical origin, the 304 SDC cases selected for the present
study comprised 122 (40%) of de novo SDC and 182 (60%)
of SDC arising from PA (CXPA cases), including 47 of the
IC subtype, 23 of the MinI subtype, and 112 of the WI
subtype. Pathological stages were as follows: stages 0–I in
59 cases (20%), stages II and III in 78 (26%), and stage IV
in 156 (51%).

The most frequent target organs for late distant
metastases (n = 93) were the lungs (61 cases: 66%),
followed by bone (32 cases: 34%), the central nervous

FIGURE 1 Consort diagram of the inclusion of SDC cases. All

data were collected from 18 institutions and consultation cases

(KK) and 304 eligible cases of SDC were ultimately selected
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system (19 cases: 20%), including the brain, meninges,
and spine, distant LN (13 cases: 14%), including the
mediastinal, axillary, and/or abdominal LN, the liver

(11 cases: 12%), skin (8 cases: 8.6%), and other organs
(4 cases), including the thyroid gland, breast, tongue,
and kidney.

3.2 | Therapy

A total of 107 patients underwent surgery only, while
197 received postoperative radiotherapy (RT; 102 patients:
52%), adjuvant chemotherapy (Ch; 13 patients: 6.6%),
adjuvant chemoradiotherapy (CRT; 70 patients: 36%),
and additional surgery (5 patients: 2.5%) after the primary
surgery (Table S1). After the primary surgery, 25, 30, and
93 patients showed local recurrence, late CLNM (regional
relapse), and distant metastasis, respectively. Among
110 patients with recurrence, five underwent addi-
tional surgery, while 102, 11, and 70 received addi-
tional RT, Ch, and CRT, respectively. Only 3 out of
61 patients with lung metastases recovered from the
status of being alive with disease to the status of being
alive without disease with additional surgery and RT
for metastatic lesion(s).

3.3 | Clinical outcomes and survival
analysis

The median follow-up period was 2.93 years (minimum–
maximum: 0.01–21.70 years). At the time of the analysis,
149 patients were alive without disease, 66 died of dis-
ease, 38 were alive with disease, and 19 died of other cau-
ses. Kaplan–Meier curves for OS, DFS, and DMFS are
shown in Figure 2. The cumulative incidence rates of 1-
and 5-year relapse were 26.2% (95% confidence interval
[CI], 20.7–32.1) and 49.0% (95%CI, 41.9–55.7), respec-
tively. The cumulative incidence rates of 1- and 5-year
local relapse (CILR), CLNM (CICLNM), and CIDMR
were 7.0% (95%CI, 4.2–10.8), 12.0% (95%CI, 8–16.9), and
7.0% (95%CI, 4.2–10.8), and 12.0% (95%CI, 8–16.9), 20.3%
(95%CI, 15.4–25.7), and 41.6% (95%CI, 34.7–48.4), respec-
tively (Figures S1 and S2).

Cumulative incidence curves stratifying prognostic
factors identified by univariate and multivariate regres-
sion models are shown in Figures 3, 4, S2, and S3,
whereas those analyzed by the Fine-Gray proportional
hazards model are shown in Tables 2 and 3. OS was sig-
nificantly worse in patients with a higher pathological
stage and larger number of LN metastases (p < 0.001:
0 vs. 1–10 vs. ≥11 cancer-positive nodes). On the other
hand, no significant differences were observed in CIR,
CILR, CICLNM, and CIDMR between de novo (CXPA
[�]) and CXPA-WI cases, whereas OS, CIR, CILR,

TABLE 1 Characteristics of 304 patients with salivary duct

carcinoma

No. of patients (%)

Age (year); median = 68 (27–91)

≤49 34 (11)

50–59 53 (17)

60–69 99 (33)

70–79 81 (27)

≥80 37 (12)

Gender

Male 253 (83)

Female 51 (17)

Site

Parotid gland 238 (78)

SMG 55 (18)

Others 11 (3.6)

CXPA

CXPA(�)/de novo cancer 121 (40)

CXPA(+): IC 47 (15)

CXPA(+): MinI 23 (7.6)

CXPA(+): WI 112 (37)

Unknown 1 (0.3)

Stage

Stage 0 2 (0.7)

Stage I 58 (19)

Stage II 33 (11)

Stage III 45 (15)

Stage IVA 118 (39)

Stage IVB 19 (6)

Stage IVC 19 (6)

Unknown 10 (3.3)

No. of LN metastasis

0 126 (41)

1–10 102 (34)

≥11 57 (19)

Unknown 19 (6)

Therapy

S 107 (35)

S + POT 197 (65)

Abbreviations: CXPA, carcinoma ex pleomorphic adenoma; IC, intracapsular;
LN, lymph node; MinI, minimally invasive; POT, postoperative therapy; S,
surgery; SMG, submandibular gland; WI, widely invasive.
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CICLNR, and CIDMR were better in CXPA-IC/MinI
cases than in de novo and CXPA-WI cases. The multivari-
ate analysis identified stage IV (p < 0.001; vs. stages 0, I,
II, and III, respectively) and ≥11 positive LN (p = 0.028;
vs. no LN metastasis) as independent prognostic factors
for OS. In addition to stage IV, ≥11 positive LN
(p < 0.001; vs. no LN metastasis) and minor SG as the
primary tumor site (p < 0.001 and p = 0.003; vs. the

parotid gland and submandibular gland, respectively)
were identified as strongly independent factors for CIR.
Similarly, minor SG as the primary tumor site (p < 0.001
and p = 0.012; vs. the parotid gland and submandibular
gland, respectively), stage IVA/B (p = 0.005; vs. stages
0, I, II, and III), and ≥11 positive LN (p < 0.001; vs. no
LN metastasis) were also independent prognostic factors
for CIDMR.

FIGURE 2 (A) Overall survival (OS), (B) disease-free survival curve (DFS), and (C) distant metastasis-free survival (DMFS) in

304 patients with SDC. The non-dotted line represents survival probability and dotted lines show the 95% confidence interval. Three- and

five-year OS, DFS, and DMFS rates were 77.9% and 64.6%, 48.5% and 41.7%, and 53.5% and 45.8%, respectively
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3.4 | Patterns of treatment failure

As shown in Figure 5A, treatment failure occurred in
110 cases (36%), including 25 (8.2%) local, 30 (9.9%)
regional, and 93 (31%) distant failures, of which 65 (59%)
were without locoregional failure. As shown in Figure 5B,
the most common sites of distant metastasis were the lungs
(n = 61 cases), followed by bone (n = 32 cases), the central
nervous system (n = 19 cases), distant LN (n = 13 cases),
the liver (n = 11 cases), and skin (n = 8 cases). Preoperative

distant metastases were detected in 19 patients (cM1: lungs,
10 cases; liver, 3 cases; bone, 4 cases; axillary LN, 1 case;
pleurae 1 case). Among cM1 cases, 11 died of disease and
5 were alive with disease.

4 | DISCUSSION

The present study examined 304 SDC cases, which repre-
sents the largest cohort of SDC reported to date, and

FIGURE 3 Cumulative incidence of relapse (CIR) curves according to each prognostic factor identified in the univariate analysis and

multivariate Fine-Gray proportional hazard regression model. CIR according to the site (A) (p < 0.001), pStage (B) (p < 0.001) and number

of LN metastasis (C) (p < 0.001)
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provides extensive insights into the clinical outcomes,
treatment, and prognostic factors of SDC. The results
obtained support an aggressive clinical course in spite of
the lower rate of distant metastases (31%) than in Boon's
retrospective study4 and a median OS of 11.61 years. In
the study by Boon, the number of positive LN was the
only factor independently associated with poor OS and
DMFS.4 Previous studies reported that 5-year OS rates in
patients with SDC ranged between 12% and 55%: the

weighted average of 5-year DFS and OS rates were 46%
and 35%, respectively.9–17 The majority of studies on the
clinical outcome of SDC presented data from a single
institution. However, Jayaprakash et al.18 conducted an
analysis of 228 patients using the Surveillance, Epidemi-
ology, and End Results database. The findings obtained
showed that the 10-year OS rate was 42% and median OS
was 79 months, with the majority of deaths occurring
within the first 5 years of the diagnosis of SDC.18 Even in

FIGURE 4 Cumulative incidence of distant metastasis relapse (CIDMR) curves according to each prognostic factor identified in the

univariate analysis and multivariate Fine-Gray proportional hazard regression model. CIDMR according to the site (A) (p = 0.0476), pStage

(B) (p < 0.001), and number of LN metastasis (C) (p < 0.001)
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patients with early T stage SDC, the overall prognosis
was poor (5-year DFS and OS rates of 49%).16 Otsuka
et al.5 reported 3-year OS and DFS rates of 70.5% and
38.2%, respectively, in 141 SDC cases from multiple insti-
tutions, showed that an advanced N stage independently
affected both OS and DFS, and identified the most com-
mon treatment failure as distant metastasis. In the pre-
sent study, the most common treatment failure in SDC
patients was also distant metastasis. Although another
analysis of a larger cohort (n = 56) subsequently showed
similar outcomes, with 3- and 5-year OS rates of 42.7%
and 26.9%, respectively, recent studies with similar cohort
sizes reported a better 5-year OS rate of 55.1%, suggesting

the benefits of the intensification of both surgery and
adjuvant RT for treatment outcomes.12,19,20 However,
marked differences were observed between OS and DFS;
the 5-year DFS was 29% in one study,19 whereas Otsuka
et al.5 indicated 3-year OS and DFS rates of 70.5% and
38.2%, respectively. This discrepancy reflects the mark-
edly high ratio of treatment failure for SDC. In the pre-
sent study, 3-, 5-, and 10-year CIR were 46.3, 49.0, and
57.4%, respectively (3-, 5-, and 10-year DFS rates were
48.5, 41.7, and 32.6%, respectively; data not shown). In
our cohort, 3-year DFS was slightly better in the present
study than previously reported,5,12,18,19 which may be
attributed to advances in postoperative therapies.

TABLE 2 Univariate analyses for overall survival, cumulative incidence of recurrence, and cumulative incidence of distant metastasis

N

OS CIR CIDMR

HR (95%CI) p-value HR (95%CI) p-value HR (95%CI) p-value

Age <65y/o 131 0.83 (0.55–1.26) 0.380 0.79 (0.54–1.14) 0.200 0.83 (0.56–1.25) 0.27

≥65y/o 173 Ref. Ref. Ref.

Gender Female 51 Ref. Ref. Ref.

Male 252 2.05 (1.03–4.09) 0.041 1.68 (0.94–3.01) 0.081 1.88 (0.98–3.6) 0.058

Site Parotid 238 2.33 (0.32–16.76) 0.402 0.21 (0.1–0.44) <0.001 0.33 (0.11–1) 0.050

SMG 55 1.68 (0.22–12.79) 0.617 0.14 (0.05–0.44) <0.001 0.24 (0.07–0.82) 0.023

Others 11 Ref. Ref. Ref.

CXPA (�) de novo 121 Ref. Ref. Ref.

(+) IC/MinI 70 0.6 (0.32–1.1) 0.098 0.63 (0.32–1.25) 0.190 0.64 (0.32–1.31) 0.220

(+) WI 112 1.12 (0.72–1.75) 0.615 0.91 (0.62–1.34) 0.630 0.77 (0.5–1.17) 0.220

T Tis/pT1 69 Ref. Ref. Ref.

T2/3 150 2.15 (1.11–4.15) 0.023 2.41 (1.11–5.24) 0.026 3.44 (1.27–9.27) 0.015

T4 80 3.39 (1.69–6.82) <0.001 4.84 (2.24–10.45) <0.001 6.29 (2.23–17.06) <0.001

N N0 131 Ref. Ref. Ref.

N1 36 0.98 (0.43–2.24) 0.958 2.21 (1.15–4.25) 0.018 3.05 (1.48–6.26) 0.003

N2/N3/N(+) 123 2.9 (1.82–4.63) <0.001 4.07 (2.52–6.59) <0.001 5.23 (2.98–9.18) <0.001

M M0 281 Ref. Ref. Ref.

M1 19 2.578 (1.51–5.12) <0.001 1.32 (0.64–2.74) 0.460 1.43 (0.69–2.95 0.330

Stage Stage 0/I/II/III 138 Ref. Ref. Ref.

Stage IVA/B 137 3.38 (2.05–5.6) <0.001 4.86 (2.9–8.14) <0.001 4.25 (2.47–7.32) <0.001

Stage IVC 19 5.61 (2.77–11.35) <0.001 3.56 (1.5–8.14) 0.004 3.6 (1.52–8.53) 0.004

No. of LN
metastasis

0 126 Ref. Ref. Ref. 0.001

1–10 102 1.87 (1.1–3.15) 0.020 2.94 (1.78–4.88) <0.001 4.02 (2.23–7.27) <0.001

≥11 57 4.14 (2.41–7.11) <0.001 5.39 (3.09–9.39) <0.001 7.32 (3.88–13.81) <0.001

Therapy S 107 Ref. Ref. Ref.

S + POT 197 1.1 (0.7–1.74) 0.669 1.63 (0.99–2.69) 0.055 2.27 (1.27–4.05) 0.006

Note: Bold shows p < 0.05.

Abbreviations: CIDMR, cumulative incidence of distant metastasis relapse; CIR, cumulative incidence of recurrence; CXPA, carcinoma ex pleomorphic
adenoma; HR, hazard ratio; 95%CI, 95% confidence interval; IC, intracapsular type; LN, lymph node; MinI, minimally invasive type; POT, postoperative
therapy; OS, overall survival; Ref., reference; S, surgery; SMG, submandibular gland; WI, widely invasive type.
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In the present study, a higher pathological stage,
which was associated with advanced T and N factors, and
large numbers of cancer-positive LN were identified as
independent prognostic factors. Boon et al.4 and Otsuka
et al.5 indicated that advanced N factors and/or the num-
ber of positive LN correlated with OS and DFS or DMFS.
In the present study, an advanced N factor (N0 vs.
N2/N3) and ≥11 cancer-positive LN correlated with poor
5-year OS, 5-year CIR, and 5-year CIDMR. These were
consistent with previous studies.4,5 SDC had higher inci-
dences of LN and distant metastases than those reported
by Osborn (46.5%) and Jayaprakash et al. (49%), respec-
tively.18,21 In the present study, outcomes were worse in
cases with minor SG than in those with the parotid gland
and submandibular gland as the primary tumor site.
Since standard therapeutic strategies have not yet been
established for SDC cases in which minor SG is the pri-
mary tumor site, and, thus, adequate therapies were not
performed for these cases, their outcomes were worse.
Furthermore, a negative surgical margin may not have
been achieved in these cases, resulting in incomplete
resection. Therefore, clinicians need to consider these
factors in cases of SDC arising from minor SG.

In the statistical analyses, we mainly used competing-
risk analysis, in which death was employed as a compet-
ing risk, to analyze the cumulative incidence of relapse,
local relapse, LN metastasis, and distant metastasis in
order to produce more precise statistical results. Kaplan–

Meier curve analysis frequently leads to the cumulative
risk that patients are exposed to being overestimated, and
when a competing risk is present the cumulative risk of
patients with certain diseases is not as high as the cumu-
lative risk indicated by the Kaplan–Meier method.9,22,23

Otsuka et al.5 (n = 141) and Jayaprakash et al.18

(n = 228) identified age and the N factor as independent
prognostic factors for OS and DFS/disease-specific sur-
vival, in addition to the tumor size and grade in a multi-
variate analysis. However, a correlation was not observed
between age and outcomes in the 304 SDC cases exam-
ined in the present study. However, LN metastasis (N
[+]) was associated with worse OS, CIR, CICLNM, and
CIDMR than N0 cases, and was one of the independent
factors predicting a poor outcome.

In our cohort, the most common form of treatment
failure was late distant metastases (n = 93 in our series),
which is consistent with the findings from smaller
cohorts11,20,24 and a larger cohort.5 Previous studies iden-
tified the lungs and bone as the most common sites of
distant metastasis in SDC,5,12,21,25 which is in accordance
with the present results. A high ratio of distant metasta-
ses is presumed to be the leading cause of high CIR and
CIDMR or low DFS and DMFS. Although extended re-
section with wider margins combined with intensified
adjuvant RT appear to have contributed to better treat-
ment outcomes in SDC patients by improving
locoregional control, these strategies alone cannot

TABLE 3 Multivariate analysis for overall survival, cumulative incidence of recurrence, and cumulative incidence of distant metastasis

OS HR (95%CI) p-valuea CIR HR (95%CI) p-valuea CIDMR HR (95%CI) p-valuea

Gender

Male 1.54 (0.76–3.09) 0.230 ND ND ND ND

Female Ref. ND ND ND ND

Site

Parotid gland ND ND 0.28 (0.16–0.52) <0.001 0.28 (0.14–0.59) <0.001

SMG ND ND 0.27 (0.12–0.63) 0.003 0.3 (0.12–0.77) 0.012

Others ND ND Ref. Ref.

Stage

Stage 0/I/II/III Ref. Ref. Ref.

Stage IVA/B 2.65 (1.44–4.88) 0.002 3.35 (1.83–6.14) <0.001 2.42 (1.3–4.49) 0.005

Stage IVC 3.81 (1.73–8.41) <0.001 2.25 (0.87–5.85) 0.096 1.92 (0.76–4.91) 0.170

No. of LN metastasis

0 Ref. Ref. Ref.

1–10 1.09 (0.59–2.02) 0.777 1.75 (1.03–2.99) 0.040 2.73 (1.45–5.14) 0.002

≥11 2.07 (1.08–3.94) 0.028 2.86 (1.57–5.2) <0.001 4.63 (2.33–9.22) <0.001

Note: Bold shows p < 0.05.
Abbreviations: CIDMR, cumulative incidence of distant metastasis relapse; CIR, cumulative incidence of recurrence; HR, hazard ratio; 95%CI, 95% confidence
interval; LN, lymph node; ND, not done; OS, overall survival; Ref., reference; SMG, submandibular gland.
ap-value of Wald's test relating to recurrence coefficient = 0.
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prevent the development of delayed distant metastasis.
Therefore, effective systemic therapy after curative sur-
gery is imperative for improving CIR and CIDMR in SDC
patients. Immunohistochemical studies revealed the
expression of AR in 69%–100% of SDC cases,3,25–26

whereas that of HER2 was only observed in 26%–77%,
both of which were confirmed in other reports,
suggesting a potential role for agents targeting these
receptors in molecular-targeted therapy for SDC.5,27,28

Despite the focal or heterogenous expression of AR,
androgen deprivation therapy (ADT) was found to be
clinically beneficial for patients with AR-positive SDC,
with 18% achieving a partial response and 50% stable

disease in addition to longer DSF.29–31 However, some
cases acquire resistance to ADT due to the aberrant
expression of SRD5A1 and loss of FOXA1 expression.32,33

The administration of trastuzumab and docetaxel to
patients with HER2-positive SDC achieved a good overall
response (70.2%: 95%CI, 56.6–81.6), including partial and
complete responses, and was clinically beneficial (84.2%;
95%CI, 72.1–92.5), with increases in OS and progression-
free survival.34 Since the status of patients with early or
late distant metastasis is systemic, novel chemotherapy
regimens are needed, such as ADT for AR-positive SDC
and/or trastuzumab therapy for HER2-positive SDC.35,36

Similar to our cohort, only a few patients have been
treated with ADT or trastuzumab and, thus, the thera-
peutic effects of these agents remain unclear. AR, HER2,
and EGFR profiles in SDC patients in our series are cur-
rently being investigated.

In the present study, the outcomes of SDC ex-PA-WI
and de novo SDC were both poor, whereas that of SDC
ex-PA-IC/MinI was better. Hashimoto's classification was
used in the present study to stage CXPA7 because the
TNM classification focused on the extent of invasion of
carcinoma and not the tumor size; since CXPA-IC cases
may exhibit large tumors, and CXPA-WI cases small
tumors. Since the extent of invasion of MinI CXPA mark-
edly varies between 1.5 and 8 mm in the 4th WHO classi-
fication, we established MinI ≤2 mm from the fibrous
capsule of a co-existing PA for a more practical and easily
measurable value. Few studies have investigated differ-
ences between CXPA(�) and CXPA(+) cases.4,10 Griffith
et al. showed that OS was significantly worse in
extracapsular invasive-type SDC ex-PA than in IC-type
SDC ex-PA.37 IC-type SDC ex-PA is an indolent tumor,
whereas invasive-type SDC ex-PA is an aggressive tumor,
similar to de novo SDC; therefore, WI-type SDC ex-PA
need to be added to the analytical cohort. In our series,
9 out of the 47 cases of IC-type SDC ex-PA died mainly
due to other diseases except for one case. Therefore, IC-
type SDC ex-PA has a better outcome than invasive SDC.

In conclusion, SDC frequently occurs in major SG,
mostly in the parotid gland; however, outcomes are
worse in minor SG cases than in major SG cases. A high
N factor, particularly large numbers (≥11) of cancer-
positive LN, or high pathological stage were identified as
factors contributing to a worse prognosis, and the main
reason for treatment failure was delayed distant
metastases.
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