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Background: Adenosquamous carcinoma (ASC) of the salivary gland is a rare malignancy, and the
characteristics and prognosis of this disease remain unclear. This study aimed to assess the clinicopathological
characteristics of this rare disease and further determine the potential prognostic factors that affect its
outcome.

Methods: Data of patients with ASC of the salivary gland were extracted retrospectively from
the Surveillance, Epidemiology, and End Results (SEER) database between 1973 and 2016. The
clinicopathological characteristics of these patients were assessed, and prognostic factors were further
determined using Cox regression analysis.

Results: A total of 106 patients with ASC of the salivary gland were identified. The mean age at diagnosis
was 66.1+14.9 years, with a male-to-female ratio of 1.47. The parotid gland was the most common
primary site (N=91; 85.8%). The 1-, 2-, and 5-year overall survival (OS) rates were 71.5%, 55.0%, 41.5%,
respectively. The 1-, 2-, and 5-year disease-specific survival (DSS) rates were 80.8%, 72.2%, and 59.2%,
respectively. The OS and DSS shortened with increasing tumor stage, regardless of the American Joint
Committee on Cancer tumor-node-metastasis stage or SEER historic stage. Surgery was the main treatment
option to improve survival, and post-operative radiotherapy could also prolong OS and DSS (both P<0.01). A
multivariate Cox regression analysis demonstrated that distant metastases and the use of surgery or radiation
were independent prognostic factors for a favorable OS among patients with ASC of the salivary gland, and
early stage (T'1/T2) and the use of surgery were independent prognostic factors for favorable DSS among
the patients with ASC of the salivary gland.

Conclusions: This is the largest case series on ASC of the salivary gland. Advanced T stage, distant

metastases, and the use of surgery and radiation were associated with OS or DSS of this disease.
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Introduction ASC is any organ with a glandular epithelium, such as the

Adenosquamous carcinoma (ASC) is a malignant epithelial gastrointestinal tract organs, cervix, lungs, pancreas, and

neoplasm characterized by the presence of two malignant breasts (1-5). However, this disease rarely occurs in the oral
components (adenocarcinoma and squamous cell cavity. Originally, consideration of oral ASC as a distinct

carcinoma) in variable proportions. The primary site of entity was controversial because this disease was similar to
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high-grade mucoepidermoid carcinoma (MEC). Compared
with MEC, ASC has been shown to be more aggressive,
have a worse prognosis, higher metastatic capacity, and
pathological differences in few prior case reports. Thus, oral
ASC has been considered as a separate and distinct entity of
oral malignancies (6-8). The poor prognosis of oral ASC is
associated with its aggressiveness, infiltrative nature, local
invasiveness, early metastasis, and high recurrence rate
after treatment. The optimal treatment is surgery due to its
aggressiveness. Meanwhile, the use of radiation therapy and
chemotherapy in oral ASC is questionable (9-11).

ASC of the salivary gland is a rare malignancy of the
salivary gland like oral ASC. Therefore, there are only
few published case reports or case series on the clinical
characteristics and prognosis of ASC of the salivary gland
(12-14). Kusafuka and Chen described ASC arising from
the parotid gland in a 78-year-old woman and 61-year-old
man, respectively. The previously described cases showed
an aggressive course, with 60% of the patients dying of the
disease (15). The clinicopathological characteristics and
prognosis of this rare disease remain unclear due to the
scarcity of reports. To address this issue, we performed a
descriptive, retrospective analysis of patients with oral ASC
using data from the Surveillance, Epidemiology, and End
Results (SEER) database. The purpose of this report was
to assess the clinicopathological characteristics of patients
with ASC of the salivary gland and to further characterize
survival outcomes in these patients and the effects of
different prognostic factors on survival.

We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/gs-20-675).

Methods
Data source and participants

The SEER database is a population-based cancer registry
maintained by the National Cancer Institute in the United
States. It is also an open-access resource containing clinical
information on patients with cancer, which currently covers
approximately 34.6% of the United States’ population.
The database “SEER 18 Regs Custom Data with
additional treatment fields, Nov 2018 Sub (1975-2016)”
was searched for all patients with ASC of the oral cavity
using the SEER*STAT 8.3.6 software (http://www.seer.
cancer.gov/seerstat). The third edition of the International
Classification of Diseases for Oncology was used to identify

© Gland Surgery. All rights reserved.

Han et al. Adenosquamous carcinoma of the salivary gland

all patients diagnosed with this disease using the topography
codes of “8982:3” and with the salivary glands as primary
sites. The present study conformed to the provisions of the
Declaration of Helsinki (as revised in 2013).

Variables and survival time

Collected variables included demographic information
(age at diagnosis, race, sex, laterality); clinicopathological
factors [primary tumor site, histology grade, SEER historic
stage classification, tumor-node-metastasis (IINM) stage
(sixth edition of American Joint Committee on Cancer,
AJCC staging system)], treatment (surgery, radiotherapy);
and prognosis (survival status and survival in months).
Patients were excluded if their follow-up or survival data
was unavailable. Overall survival (OS) was the interval from
initial diagnosis to death from any cause or last follow-up,
and disease-specific survival (DSS) was the interval from
initial diagnosis to death from the primary tumor.

Statistical analyses

Categorical data and continuous data are presented as
counts with percentages and mean = standard deviation
values (or medians and interquartile ranges (IQR),
respectively. Survival probabilities were evaluated using
the Kaplan-Meier method, and the log-rank test was used
to assess any significant differences in survival stratified by
each covariate. To identify statistically significant covariates
associated with survival among patients with ASC of the
salivary gland, Cox proportional-hazards models were
used. A multivariate Cox regression model was used to
identify independent prognostic factors and estimate the
predictive factors and their weights. Only variables that
were significantly associated with survival in the univariate
Cox analysis were included in the multivariate Cox analysis.
Data were analyzed using IBM SPSS Statistics, version
24.0 (IBM Corp., Armonk, N.Y., USA), and P<0.05 was
considered statistically significant.

Results
Clinicopatbological characteristics

A total of 106 patients with ASC of the salivary gland
were identified in the SEER database between 1975 and
2016 (Tuble 1). The mean age at diagnosis was 66.1+14.9
(range: 17-91) years. There were 63 male patients and 43
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Table 1 Clinicopathological characteristics of 106 patients with ASC of salivary gland

Characteristics N %
Age (year) 66.1+£14.9
>66 49 46.2%
<66 57 53.8%
Gender
Female 43 40.6%
Male 63 59.4%
Ethnicity
White 85 80.2%
Black 12 11.3%
Other (American Indian/AK Native, Asian/ 9 8.5%

Pacific Islander)

Pathological differentiation

Well 1 1.3%
Moderately 13 16.9%
Poorly 45 58.4%
Undifferentiated 18 23.4%
Unknown 29

Marital Status

Married 59 60.8%
Divorced/separated/single/widowed 38 39.2%
Unknown 9

Summary stage

Distant 26 25.7%
Regional 43 43.6%
Localized 32 31.7%
Unstaged 5
Primary site
Parotid gland 91 85.9%
Submandibular gland 10 9.4%
Major salivary gland, NOS 4 3.8%
Sublingual gland 1 0.9%
Laterality
Left 51 50.5%
Right 50 49.5%
Unknown 5

Table 1 (continued)

© Gland Surgery. All rights reserved. Gland Surg 2021;10(2):645-655 | http://dx.doi.org/10.21037/gs-20-675



648

Table 1 (continued)
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Characteristics N %
Tumor stage
T1/T2 21 43.8%
T3/T4 27 56.2%
Unknown 58
Lymph node metastases
No 25 49.0%
Yes 26 51.0%
Unknown 55
Distant metastases
MO 49 92.5%
M1 4 7.5%
Unknown 53
TNM stage
171 13 26.0%
/v 37 74.0%
Unknown 56
Surgery
No 14 13.2%
Yes 92 86.8%
Radiotherapy
No 38 35.8%
Yes 68 64.2%
Chemotherapy
No 87 82.1%
Yes 19 17.9%
Treatment
Surgery + radiotherapy + chemotherapy 13 12.3%
Surgery + radiotherapy 49 46.2%
Surgery alone 29 27.4%
Other* 15 14.1%

*, other including radiotherapy alone, chemotherapy alone, as well as unknown. ASC, adenosquamous carcinoma; TNM, tumor-node-

metastasis.
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female patients, with a male-to-female ratio of 1.47. The
most common primary site was the parotid gland (N=91;
85.8%), followed by the submandibular gland (N=10; 9.4%).
Of 172 patients with TNM stage information, 13 and 37
patients had stage I/II and III/IV tumors, respectively
(AJCC T, seventh edition (2010-2015)]. As defined by the
SEER historic stage, the most frequent stage was regional,
followed by localized and distant stage. With respect to
pathological differentiation, there was a propensity for
poorly differentiated tumors, followed by undifferentiated
and moderately differentiated tumors. There was no distant
metastasis in 91.8% (45/49) of the patients, while 51.0%
(26/51) of the patients had nodal involvement. Surgical
resection was the primary treatment modality (91/106).
Most patients (62/106) underwent surgery followed by
radiotherapy, and 19 patients underwent surgery followed
by chemoradiotherapy.

Survival analysis

Kaplan-Meier analysis was performed to estimate OS and
DSS. The median OS among all patients was 30 months
(95% confidence interval: 19-62). The 1-, 2-, and 5-year
OS rates were 71.5%, 55.0%, 41.5%, respectively. The
1-, 2-, and 5-year DSS rates were 80.8%, 72.2%, and
59.2%, respectively (Figure 1A,B). The survival curves
of OS and DSS among patients with ASC of the salivary
gland stratified according to each stage (SEER historic
stage classification and AJCC-TNM stage) are presented in
Figure 1. The OS and DSS shortened with increasing tumor
stage, regardless of the AJCC TNM stage or SEER historic
stage. Compared with patients with localized disease,
those with distant or regional disease had a significantly
worse prognosis (P<0.01, Figure 1C,D). Similarly, patients
with advanced-stage disease (III/IV) had a shorter OS and
DSS than those with early-stage disease (I/1I) (P<0.01,
Figure 1E,F).

Effect of different treatments on prognosis

Most of the patients (91/106) underwent surgery. Regardless
of the administration of radiotherapy/chemotherapy, the
mean OS and DSS were significantly better in the patients
who underwent surgery than in those who did not [mOS:
44 vs. 8 months, P<0.01; mDSS: NR (not reached) vs.
9 months] (Figure 2A,B).

After OS stratification according to the surgery-based
therapeutic modalities among these patients, the best
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prognosis was observed in the patients who were treated
with a combination of surgery and radiotherapy, followed
by those treated with a combination of surgery and
chemoradiotherapy, and lastly, those treated with surgery
alone (P=0.002) (Figure 2C). The same trend was observed
after DSS stratification according to the surgery-based
therapeutic modalities; however, no significant difference
was observed (P=0.08) (Figure 2D).

Univariate and multivariate Cox survival analyses

Table 2 and Table 3 show the variables that could influence
OS and DSS in Cox survival analysis. The univariate Cox
survival analysis showed that distant metastasis and the use
of surgery or radiotherapy were significantly associated with
OS (P<0.05, Table 2). The multivariate Cox survival analysis
demonstrated that only the use of surgery or radiation was
an independent prognostic factor for a favorable OS among
patients with ASC of the salivary gland (Table 2).

While the univariate Cox survival analysis showed that
tumor stage and the use of surgery alone were significantly
associated with DSS (Table 3), the multivariate Cox survival
analysis demonstrated that early stage (T'1/T2) and the
use of surgery were independent prognostic factors for
favorable DSS among the patients with ASC of the salivary
gland (7able 3).

Discussion

ASC of the salivary gland is an uncommon malignant tumor,
and the clinical characteristics and prognosis of this disease
are unclear. Existing information on ASC of the salivary
gland is mainly based on case reports and small case series,
with limited statistical power (12-14). Thus, an analysis of
large databases, such as the SEER database, will provide a
more comprehensive and larger sample size cohort of this
rare malignancy (16-18). Therefore, this study used data
from 106 patients with ASC of the salivary gland obtained
from the SEER database to determine the clinicopathologic
characteristics, survival, and prognostic factors associated
with OS and DSS of this rare disease.

A previous study demonstrated that ASC of the head and
neck regions occurs mostly in the tongue, oral floor, and
larynx, with a peak in the fifth decade of life and a male-
to-female ratio of 3:1 (13). Among the patients with ASC
of the salivary gland in this study, the patients were adults,
with an average age of 66.1 years (range: 17-91), and no
pediatric cases were found, suggesting that ASC of the
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Figure 1 OS and DSS among patients with ASC of salivary gland; (A) OS among all 106 patients; (B) DSS among all 106 patients; (C)
OS stratified according to SEER historic stage; (D) DSS stratified according to SEER historic stage; (E) OS stratified according to AJCC
TNM stage; (F) DSS stratified according to AJCC TNM stage. OS, overall survival; DSS, disease-specific survival; SEER, Surveillance,
Epidemiology, and End Results (SEER) database; AJCC-TNM, American Joint Committee on Cancer, tumor-node-metastasis.

salivary gland mainly occurs in adults, especially the elderly.
We observed a male predominance as shown by a male-
to-female ratio of 1.47. Consistent with previous studies
(12-14), our study also showed that the parotid gland was
the most common primary site (86%, 91/106).

ASC of the salivary gland also exhibited a propensity
for regional lymph node metastasis, with 50.9% of patients
(26/51) having lymph node metastases. Consequently,
most patients with ASC of the salivary gland present with
localized or regional disease at diagnosis. For example,
68.3% of the patients had regional-stage or distant-stage

© Gland Surgery. All rights reserved.

disease according to the SEER historic stage classification,
and 74.0% of the patients had advanced-stage (III/IV)
disease according to the seventh edition of the AJCC
staging system. In this study, distant metastases were
uncommon (7.5%, 4/53). Thus, early examination and
early diagnosis will help shorten the time between onset of
nonspecific symptoms to a definitive diagnosis; this is vital
in improving the prognosis.

Surgical resection was the primary treatment modality
(86.8%, 91/106). Surgery prolonged DSS and OS among
patients with ASC of the salivary gland. The multivariate
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Figure 2 The effect of different treatments on OS and DSS among patients with ASC of salivary gland; (A) surgery and OS; (B) surgery and
DSS; (C) surgery-based regimen and OS; (D) surgery-based regimen and DSS. OS, overall survival; DSS, disease-specific survival; ASC,

adenosquamous carcinoma.

Cox analysis showed that the use of surgery was an
independent favorable prognostic factor for DSS and OS.
Most patients also underwent radiotherapy (68/106), and 62
patients underwent radiotherapy after surgery. The survival
analysis demonstrated that the DSS and OS was better
in patients who underwent postoperative radiotherapy
than in patients who underwent only surgery. Thus, the
combination of surgery and postoperative radiotherapy may
be the optimal treatment choice for ASC of the salivary
gland. Nineteen patients underwent a combination of
surgery and chemoradiotherapy, although DSS and OS
were not prolonged by chemotherapy as seen in the survival
analysis. The Cox regression analysis also did not reveal a
positive association between chemotherapy and prognosis,
regardless of OS or DSS.

The prognostic reports on ASC of the salivary gland
are generally limited, and the prognosis of this disease
remains unclear. Unlike ASC in other sites, our data
showed that patients with ASC of the salivary gland had a
relatively better prognosis (19-22). For example, the 5-year

© Gland Surgery. All rights reserved.

DSS and OS rates were 59.2% and 41.5%, respectively.
However, if patients had regional or distant metastasis,
the prognosis was poor. For example, the patients with
regional- and distant-stage disease at diagnosis had an
mOS of 30.0 and 18 months, respectively, and 5-year OS
rates of 36.7% and 13.2%, respectively. The patients with
lymph node involvement had a 5-year OS rate of 36.7%.
The multivariate Cox regression analysis showed that
the presence of distant metastases was an independent
prognostic factor for OS, and advanced stage (T3/T4)
contributed independently to the shorter DSS among
patients with ASC of the salivary gland. In addition, the
survival analysis did not find a significant association
between OS or DSS and other clinicopathological
characteristics. Of course, these associations need to be
validated in a larger cohort.

Because of its rarity, a population-based analysis
is important for a better statistical power and greater
generalizability. Although this study included the largest
cohort of patients with ASC of the salivary gland to
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Table 2 Univariate and multivariate Cox proportional hazard analyses of the OS characteristics among patients with ASC of the salivary gland

Univariate Multivariate
Factor Category
HR (95% Cl) P value HR (95% CI) P value
Age, years <66 Reference
>66 1.57 (0.99-2.48) 0.06
Gender Female Reference
Male 1.02 (0.64-1.61) 0.56
Marital status Married Reference
Divorced/separated/single/ 1.33 (0.82-2.15) 0.25
widowed
Race White Reference
Black 0.90 (0.46-1.75) 0.32
Other 0.55 (0.20-1.52) 0.06
Pathological Well/moderately Reference
differentiation
Poorly/undifferentiated 1.18 (0.57-2.40) 0.66
Primary site Parotid gland Reference
Submandibular gland 1.14 (0.54-2.38) 0.73
Major salivary gland, NOS 1.65 (0.60-4.55) 0.33
Laterality Left Reference
Right 0.99 (0.63-1.57) 0.99
Summary stage Localized Reference
Regional 1.97 (1.10-3.52) <0.01
Distant 3.23 (1.66-6.26) <0.01
Tumor stage T1/T2 Reference
T3/T4 2.10 (0.94-4.67) 0.07
Lymph node metastases NO Reference
N1 1.12 (0.55-2.27) 0.76
Distant metastases MO Reference
M1 4.85 (1.66-14.1) <0.01 1.72 (1.52-6.67) 0.03
Surgery Yes/no 0.20 (0.11-0.38) <0.01 0.16 (0.06-0.44) <0.01
Radiation Yes/no 0.45 (0.29-0.70) <0.01 0.29 (0.14-0.60) <0.01
Chemotherapy Yes/no 1.00 (0.56-1.79) 0.86

ASC, adenosquamous carcinoma; OS, overall survival.
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Table 3 Univariate and multivariate Cox proportional hazard analyses of the DSS characteristics among patients with ASC of the salivary gland

Univariate Multivariate
Factor Category
HR (95% Cl) P value HR (95% ClI) P value
Age, years <66 Reference
>66 0.83 (0.44-1.57) 0.56
Gender Female Reference
Male 0.99 (0.52-1.89) 0.56
Marital status Married Reference
Divorced/separated/single/ 1.42 (0.71-2.84) 0.32
widowed
Race White Reference
Black 0.79 (0.28-2.25) 0.66
Other 0.84 (0.26-2.74) 0.77
Pathological Well/moderately Reference
differentiation
Poorly/undifferentiated 0.76 (0.31-1.90) 0.56
Primary site Parotid gland Reference
Submandibular gland 1.01 (0.36-2.85) 0.98
Major salivary gland, NOS NS 0.97
Laterality Left Reference
Right 0.68 (0.36-1.31) 0.26
Summary stage Localized Reference
Regional 4.14 (1.39-12.3) <0.01
Distant 6.79 (2.15-21.4) <0.01
Tumor T1/T2 Reference
T3/T4 5.38 (1.20-24.2) 0.02 5.28 (1.16-24.0) 0.03
Lymph node NO Reference
metastases
N1 1.38 (0.53-3.55) 0.51
Distant metastases MO Reference
M1 1.68 (0.22-12.8) 0.57
Surgery Yes/no 0.29 (0.12-0.71) <0.01 0.60 (0.13-0.97) 0.04
Radiation Yes/no 0.70 (0.36-1.38) 0.31
Chemotherapy Yes/no 2.01 (0.87-4.05) 0.18
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date, some limitations which are common to studies
using the SEER database should be clarified for accurate
interpretation of the results (23). First, much information
on lymph node metastases, distant metastases, and TNM
stage was lacking in 55, 53, and 56 patients, respectively.
Although the SEER summary stage has standardized
and simplified staging to ensure consistent definitions
over time as an alternative to the AJCC stage in the
SEER database, there were still five patients without the
SEER summary stage. In addition, 29 patients had no
information on pathological grade. Some patients had no
information on the cause of death in the SEER database,
which may have led to the extraction of inaccurate DSSs
among the patients. This might explain the discrepancy
between the OS and DSS. All these factors limited our
ability to describe the reliability and accuracy of our
prognostic analysis. Second, other prognostic factors,
such as performance status, presence of comorbidities,
and resection margin status, were not accessible in the
SEER database. Responses to treatment and recurrence
rates could not be ascertained from the SEER database.
The effect of radiotherapy or chemotherapy alone on
survival was not studied because few patients in our cohort
underwent radiotherapy or chemotherapy alone. Third,
the small sample size with many variables may contribute
to the limited statistical power and may cause false-
negative findings. Despite these limitations, we believe
that the results of this study will provide clinicians with
further insights into this rare tumor.

Conclusions

In conclusion, we used a population-based method to
present the clinicopathological characteristics and survival
analysis of patients with ASC of the salivary gland based on
data from the SEER database. This rare malignancy mainly
affected adults with a male predominance. Patients with
this rare disease had a favorable outcome, with 5-year DSS
and OS rates of 59.2% and 41.5%, respectively. Surgery
was the main treatment to improve survival, and post-
operative radiotherapy could also prolong the OS and DSS.
"This is the largest case series on ASC of the salivary gland;
these results are vital to disease management and future
prospective studies of this rare malignancy.
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