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Abstract: Background: The features and prognosis of adenosquamous carcinoma (ASC) in oral and maxillofacial
region have not thoroughly investigated, the purpose of this study is to describe clinicopathologic characteristics,
treatment, and prognostic factors of this disease. Methods: The data of 276 patients diagnosed with ASC in oral
and maxillofacial region between 1975 and 2016 were collected from the Surveillance, Epidemiology, and End Results (SEER) database. The prognostic factors influencing overall survival (OS) and disease-specific survival (DSS)
were identified by the Kaplan-Meier analysis and Cox regression analysis. The nomograms for OS and DSS were
constructed to predict the prognosis of these patients. Results: Of 276 included patients, 62.7% were male and
37.3% were female, with an average age at diagnosis of 63.5 years. The most common primary site is oral cavity
(170/276), followed by salivary gland (106/276). The 3-, and 5-year OS of patients with ASC in oral and maxillofacial
region were 49.0% and 38.9%, while the 3-, and 5-year DSS were 67.7%, and 60.4%, respectively. Patients who underwent surgery had longer OS (mOS: 58 m vs. 8 m) and DSS (mDSS: 193 m vs. 18 m) than those who did not. Age,
AJCC-T/N/M category as well as surgery were independently associated with OS. Advanced T stage, distant metastases, and surgery were independent factors for DSS. The prognostic nomograms for OS and DSS were constructed,
and the C-indexes were 0.71 (95% CI 0.66-0.76) and 0.76 (95% CI 0.67-0.85), respectively. Conclusion: Surgery
was the favorable prognostic factor for both OS and DSS among patients with ASC in oral and maxillofacial region.
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Introduction
Adenosquamous carcinoma (ASC) has been
classified as a distinct entity due to its aggressive nature, poor prognosis, and the specific
morphological features [1]. ASC patients often
had poor prognosis, which is related with
aggressive behavior, local invasiveness, and
distant metastasis early in the disease course,
and high recurrence rates after treatment [2].
Due to its aggressive nature, the optimal treatment is surgery, but it remains questionable
whether radiotherapy or chemotherapy could
improve the survival [3, 4].
ASC in oral and maxillofacial region is a rare
and aggressive malignant epithelial malignancy, and previous studies on the clinicopathological characteristics and prognosis of this

disease were typically based on case reports or
single-center case series [5-9], which limited
the reliability or accuracy of our knowledge on
ASC in oral and maxillofacial region. In 2017,
Lee et al. conducted a population-based study
using the data of 235 patients with ASC in head
and neck region from SEER database, which
was the largest study to date to determine the
correlates of survival for this disease [10].
However, no larger investigation has focused on
ASC in oral and maxillofacial region until now. In
an effort to comprehensively summarize the
clinicopathological characteristics and prognosis of patients with ASC in oral and maxillofacial
region in a large cohort, a descriptive, retrospective, and comprehensive analysis was carried out using the data from the SEER database
between 1975 and 2016. The purpose of this
study included: 1) describe the demographics
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and clinicopathological characteristics of all
patients diagnosed with ASC in oral and maxillofacial region, 2) estimate the influence of
each characteristics on the survival, and 3)
establish the prognostic nomogram to predict
the survival of patients with ASC in oral and
maxillofacial region.
Materials and methods
Patients
The database “SEER 18 Regs Custom Data
with additional treatment fields, Nov 2018 Sub
(1975-2016)” were used to searched for all
patients diagnosed with ASC in oral and maxillofacial region. Inclusion criteria were as follows: pathological diagnosis was ASC using
ICD-O-3 (topography codes of “8560:3”), diagnosis year were from 1975 to 2016, primary
site was limited to the oral and maxillofacial
region. SEER*STAT 8.3.6 was used to isolate
the information of all patients, including race,
sex, age at diagnosis, primary tumor site, tumor
differentiation grade, SEER historic stage, the
7th AJCC-TNM stage, T/N/M category, the use of
surgery, radiation and chemotherapy, and survival status. The primary tumor sites included
tongue, gum, tonsil, salivary gland, gingiva, the
floor of month, palate, etc. The survival was
defined as the interval from initial diagnosis to
the last follow-up or to death due to all causes
(overall survival, OS), or to death caused by this
disease (disease-specific survival, DSS).
Statistical analyses
The demographics and clinicopathological characteristics of patients diagnosed with ASC in
oral and maxillofacial region were present as
means ± standard deviations for continuous
data, and counts with percentages for categorical data, respectively. The effect of each characteristic on OS or DSS were assessed using
Kaplan-Meier curve and log-rank test. The factors associated with OS or DSS were analyzed
using univariate COX proportional hazards
regression analysis, while multivariate COX proportional hazards regression analysis was used
to identify independent prognostic factors after
including factors significantly associated with
OS or DSS in univariate Cox analysis. All survival analyses were carried out using MedCalc
software (Mariakerke, Belgium), and the prognostic nomogram was established using R ver-
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sion 3.6.0 (R Foundation for Statistical
Computing, Vienna, Austria) with R packages
“foreign”, “rms”, “Hmisc”, “lattice”, “survival”,
“formula”, and “ggplot2”. Harrell’s concordance
index (C-index) was used to assessed the discrimination of established prognostic nomograms. A two-tailed P value less than 0.05 was
regarded as statistically significant.
Results
Demographics and clinicopathological characteristics
In total, 276 patients diagnosed with ASC in
oral and maxillofacial region were identified
between 1975 and 2016 from SEER database
(Table 1). The average age was 63.5 years (13
to 91 years) for the entire cohort, and the incidence of this disease peaked at age of 50 to
80. The white population accounted for 84.0%
(231/276) of the entire cohort. 173 of the
cases were men, and 103 were women. The
oral cavity (170/276) was the most affected primary site including the tongue (59/170), gum
(50/170), and tonsil (33/170), followed by the
salivary gland (106/276) including parotid
gland (91/106), submandibular gland (10/106),
major salivary gland (5/106).
Regarding pathological grade, 201 cases have
definite pathological information. Most cases
were grade III/IV (poorly differentiated/undifferanted: 145/201). The percentages of patients
with lymph node metastasis and distant metastasis were 49.6% (62/125) and 7.9% (20/126),
respectively. TNM information was available for
111 patients, and most patients were diagnosed with TNM stage IV (63/111). A total of
259 patients had information on SEER historic
stage, with 88 cases categorized into regional
stage, 118 with localized stage, and 53 with
distant stage.
Survival analysis
In entire cohort, the median OS and DSS were
34 months (95%CI 24-47) and 179 months
(95% CI 80-193). The 1-, 3-, and 5-year OS rates
were 70.2%, 49.0% and 38.9%, while the 1-, 3-,
5-year DSS rates were 81.4%, 67.7% and 60.4%
(Figure 1A, 1B). The survival was significantly
associated with tumor stage that OS and DSS
became shorter as tumor stage (AJCC TNM
stage or SEER historic stage) (Figure 2).
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Table 1. Clinicopathological characteristics
Characteristics
Age (Year)
<40
40-49
50-59
60-69
70-79
>=80
Gender
Female
Male
Ethnicity
White
Black
Other (American Indian/AK Native, Asian/Pacific Islander)
Unknown
Pathological Differentiation
Well/Moderately
Poorly/Undifferentiated
Unknown
SEER historic stage classification
Localized
Regional
Distant
Unstaged
Primary Site
Oral Cavity
Salivary Gland
Tumor Size
T1
T2
T3
T4
Unknown
Lymph Node Metastases
N0
N1
N2
Unknown
Distant Metastases
M0
M1
Unknown
TNM stage
I
II
III
IV
Unknown
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Total (N, %)
63.5±14.3
13 (4.7%)
23 (8.3%)
62 (22.5%)
78 (28.3%)
65 (23.6%)
35 (12.6%)
103 (37.3%)
173 (62.7%)
231 (84.0%)
30 (10.9%)
14 (5.1%)
1
56 (27.9%)
145 (72.1%)
75
88 (34.0%)
118 (45.6%)
53 (20.4%)
17
170 (61.6%)
106 (38.4%)
28 (26.2%)
32 (29.9%)
19 (17.8%)
29 (27.1%)
168
63 (50.4%)
21 (16.8%)
41 (32.8%)
151
116 (92.1%)
10 (7.9%)
150
18 (16.2%)
16 (14.4%)
14 (12.6%)
63 (56.8%)
165

The Kaplan-Meier curve and
log-rank test showed that
age, T/N/M category were
significantly correlated with
OS (Figure 3, P<0.01 for all),
whereas gender (P=0.39),
race (P=0.58), tumor differentiation grade (P=0.83),
and primary site (P=0.86)
were not significantly associated with OS. Similarly,
T/M category were significantly correlated with DSS
(Figure 3, P<0.01 for both),
whereas age (P=0.72), gender (P=0.27), race (P=0.87),
primary site (P=0.92), N category (P=0.24), as well as
tumor differentiation grade
(P=0.72) were not significantly associated with DSS.
Treatment
Surgical resection was the
primary treatment modality
among all patients with ASC
in oral and maxillofacial region in the entire cohort.
Surgery was performed in
206 (75.7%) patients (Table
1), and 119 patients received surgery plus radiotherapy. A total of 62 patients underwent chemotherapy. Patients who underwent surgery had much
longer OS (mOS: 58 m vs. 8
m) and DSS (mDSS: 193 m
vs. 18 m) than those who
did not (Figure 4A, 4D).No
significant differences in OS
and DSS regarding radiotherapy (P=0.16, P=0.67, respectively). Patients receiving chemotherapy had shorter mDSS (P=0.03), but
not mOS (P=0.43) than who
did not. In addition, patients
receiving surgery plus radiotherapy did not have significantly longer OS (P=
0.27, Figure 4B) or DSS (P=
0.23, Figure 4E) than those
undergoing surgery alone.
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Surgery
Yes
No
Unknown
Radiotherapy
Yes
No
Chemotherapy
Yes
No

Similarly, patients receiving the combination of
surgery with chemotherapy also did not have
significantly longer OS (P=0.15, Figure 4C) or
DSS (P=0.10, Figure 4F), when compared with
those who underwent surgery alone.
Cox regression analysis
The prognostic indicators for OS and DSS were
identified using the Cox regression analysis
(Tables 2, 3). Age, SEER historic stage, TNM
stage, T/N/M category, as well as surgery were
significantly correlated with OS in univariate
Cox analysis. Multivariate Cox regression analysis demonstrated that older age, advanced T
stage, metastases (lymph node and distant), as
well as the use of surgery were independent
prognostic factors for OS (Table 2).
As for DSS, the univariate Cox regression analysis revealed that SEER historic stage, TNM
stage, T/M category, surgery and chemotherapy were significantly correlated with DSS (Table
3). Advanced T stage, distant metastases, and
the use of surgery were identified as independent prognostic factors in multivariate Cox
analysis.
Establishment of the prognostic nomograms
The prognostic nomograms were established
using the independent prognostic factors from
multivariate Cox regression analysis, further to
predict the OS and DSS of patients with ASC in
oral and maxillofacial region. The nomogram
for OS demonstrated that T stage and M stage
contributed the most, followed by age and the
use of surgery. The concordance index for OS
prediction was 0.71 (95% CI 0.66-0.76) (Figure
5A). The nomogram for DSS showed that T
stage contributed the most, followed by the M
category. The concordance index for DSS pre-
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206 (75.7%)
66 (24.3%)
4

diction was 0.76 (95% CI
0.67-0.85) (Figure 5B).
Discussion

Due to the low incidence of
ASC in oral and maxillofacial
region, the knowledge concerning this disease was
mainly from previous case
62 (22.5%)
reports or single-institution
214 (77.5%)
case series, which are less
comprehensive. The present population-based study included the largest sample regarding ASC in oral and maxillofacial region based on the SEER database. First,
we described the clinicopathological characteristics of ASC in oral and maxillofacial region and determine the characteristics influencing patients’ survival, including OS and
DSS. We also established the prognostic nomogram models to predict OS and DSS. This study
is particularly significant for the clinical management and future research of this rare
carcinoma.
160 (58.0%)
116 (42.0%)

Due to its rarity, there were still no adequate
data describing the clinicopathological characteristics of patients with ASC in oral and maxillofacial region. In current investigation, the sex
incidence distribution showed a higher number
of men than women, with a ratio of 1.98:1. This
disease can develop at any age, but the average age was 63 years, and the incidence
peaked between the ages of 50 to 80. Although
there have been no enough investigations
reported on this disease, several studies have
reported the clinicopathological characteristic
and survival of patients with ASC in head and
neck region. However, most previous research
was based on single-center experiences, and
due to small sample sizes, these studies were
often not sufficiently powered to evaluate the
influence of demographic parameters on survival [10-13]. In the current study, the survival
analysis among 276 patients with ASC in oral
and maxillofacial region revealed that significant differences in OS could be related to age.
Age was also the independent prognosis indicator for OS with patients under the mean age
of 63 years having more favorable OS than
those over 63 years old. In addition, sex and
race had no influence on OS or DSS among
these patients.
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Figure 1. Kaplan-Meier estimate for OS (A) and DSS (B) in the entire cohort (n=276).

Figure 2. OS and DSS for patients with ASC in oral and maxillofacial region stratified by tumor stage. (A) OS stratified
by AJCC-TNM stage, (B) OS stratified by SEER historic stage, (C) DSS stratified by AJCC-TNM stage, (D) OS stratified
by SEER historic stage.

Previous studies reported the squamous cell
carcinoma of ASC displayed higher proliferative
ability including local invasiveness and distant
metastasis [2]. Thus, ASC showed a more
aggressive disease course than adenocarcinoma. Squamous carcinoma is the main patho-
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logical type of oral and maxillofacial region. An
epidemiological analysis including 33,065 patients with oral squamous carcinoma revealed
that almost half (49.4%) of these patients could
survival 5 years [14]. Compared with oral squamous carcinoma, the survival is worse among

Am J Transl Res 2021;13(10):12071-12082

Adenosquamous carcinoma in the oral and maxillofacial region

Figure 3. OS and DSS for patients with ASC in oral and maxillofacial region stratified by T/N/M category. A. OS and T stage; B. OS and N stage; C. OS and M stage;
D. DSS and T stage; E. DSS and N stage; F. DSS and M stage.
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Figure 4. The association of different treatment regimens with survival of patients with ASC in oral and maxillofacial region. A. Surgery and OS; B. Combination of
surgery with radiotherapy and OS; C. Combination of surgery with chemotherapy and OS; D. Surgery and DSS; E. Combination of surgery with radiotherapy and DSS;
F. Combination of surgery with chemotherapy and DSS.
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Table 2. Univariate and multivariate Cox proportional hazard analyses of the characteristics for OS
Univariate
HR (95% CI)
p-value

Factor

Category

Age*

<64

Reference

>=64

1.66 (1.24-2.21)

Gender
Race

Pathological Differentiation

Female

1.13 (0.85-1.51)
Reference

Black

1.31 (0.86-1.98)

0.21

Other

0.87 (0.45-1.71)

0.69

Oral Cavity
Salivary Gland

SEER historic stage classification Localized

TNM

1.77 (1.32-2.37)

<0.01

0.01

Reference

White

Poorly + Undifferentiated
Primary Site

Reference
<0.01

Male

Well + Moderately

Multivariate
HR (95% CI)
p-value

0.39

Reference
1.01(0.70-1.44)

0.97

Reference
0.97 (0.73-1.29)

0.83

Reference

Regional

1.86 (1.31-2.64)

<0.01

Distant

3.13 (2.07-4.75)

<0.01

I

Reference

II

1.96 (0.66-5.84)

0.23

III

4.32 (1.57-11.9)

<0.01

IV

4.09 (1.75-9.60)

<0.01

Tumor

T1+T2/ T3+T4

Reference
2.07 (1.28-3.36)

<0.01

1.89 (1.14-3.13)

Lymph Node Metastases

Yes/N0

1.97 (1.25-3.13)

<0.01

1.83 (1.14-2.94)

0.01

Distant Metastases

Yes/N0

4.59 (2.34-8.97)

<0.001

4.37 (2.02-9.48)

<0.01

Surgery

Yes/No

0.34 (0.25-0.46)

<0.001

0.38 (0.27-0.52)

<0.01

Radiotherapy

Yes/No

0.82 (0.62-1.08)

0.16

Chemotherapy

Yes/No

1.14 (0.82-1.59)

0.44

*The average age at diagnosis of 276 included patients was 63.5 years, 64-year-old was set as a cut-off point.

patients with ASC in oral and maxillofacial
region. Overall, the 5-year OS rates were only
38.9% in the present cohort. As for other pathological type, previous studies using the data
from the National Cancer Database reported
2-year survival rates of small cell carcinoma in
oral cavity was only 44.5% [15], which is less
than patients with ASC in the present cohort
(55.9%). Likewise, several studies based on
SEER database also demonstrated that small
cell carcinoma and neuroendocrine carcinoma
in the head and neck region had worse prognosis, with the 5-year survival rate of 27%, 26.2%,
respectively [16, 17]. Conversely, acinic cell
carcinoma had in oral and maxillofacial region
has a favorable prognosis. Patel NR, et al.
reported the 5-, 10-year survival rate of 97.2%,
93.8%, respectively [18]. Due to the nature of
these retrospective studies, the difference in
prognosis between ASC and other pathological
type in oral and maxillofacial region requires to
be investigated in the future.
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Previous studies revealed that pathological
grade was used as an important prognostic reference for tumors in the head and neck region
[19-22]. Our study did not indicate a significant
association between pathological differentiation and survival, although 75 patients were
missing pathological information. As for the primary site, the most affected site was the oral
cavity, followed by salivary gland. Survival analysis stratified by primary site showed no significant association related to anatomic location.
This finding demonstrates the patients with
ASC in oral and maxillofacial region may have
similar prognosis. AJCC-TNM staging plays an
essential role in tumor treatment planning and
prognosis evaluation. Among 108 patients with
information on T stage, 48 had an advanced T
stage (T3/T4). ASC located in oral and maxillofacial region exhibited a propensity for metastases, with 62/125 and 10/126 patients with
lymph node metastases and distant metastases, respectively. Consequently, more than half
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Table 3. Univariate and multivariate Cox proportional hazard analyses of the characteristics for DSS
Univariate
HR (95% CI)
p-value

Factor

Category

Age*

<64

Reference

>=64

1.08 (0.72-1.61)

Gender
Race

Pathological Differentiation

Female

1.27 (0.83-1.93)

White

Reference

Black

1.27 (0.69-2.32)

0.45

Other

1.19 (0.52-2.74)

0.18

Poorly + Undifferentiated
Primary Site

Oral Cavity
Salivary Gland

SEER historic stage classification Localized

TNM

0.72

Reference

Male

Well + Moderately

Multivariate
HR (95% CI)
p-value

0.27

Reference
0.89 (0.53-1.49)

0.65

Reference
0.98 (0.65-1.47)

0.92

Reference

Regional

2.08 (1.25-3.47)

<0.01

Distant

3.13 (1.72-5.70)

<0.01

I

Reference

II

2.45 (0.41-14.7)

0.33

III

5.02 (0.92-27.4)

0.06

IV

6.38 (1.51-26.9)

0.01

Tumor

T1+T2/T3+T4

3.80 (1.78-8.08)

<0.01

Lymph Node Metastases

Yes/N0

1.70 (0.91-3.18)

0.09

Distant Metastases

Yes/N0

5.04 (2.10-12.1)

Surgery

Yes/No

0.36 (0.22-0.52)

Radiotherapy

Yes/No

1.08 (0.72-1.64)

0.65

Chemotherapy

Yes/No

1.61 (1.04-2.49)

0.03

4.15 (1.92-8.98)

<0.01

<0.01

4.19 (1.60-10.9)

<0.01

<0.01

0.40 (0.25-0.64)

<0.01

1.17 (0.74-1.87)

0.50

*The average age at diagnosis of 276 included patients was 63.5 years, 64-year-old was set as a cut-off point.

of patients (63/111) were diagnosed with
AJCC-IV stage. The AJCC-TNM stage could predict the DSS and OS of these patients. Based
on the prognostic nomogram for DSS or OS,
both T stage and M stage contributed the most
to survival. Similar to the AJCC-TNM stage, the
SEER historic stage was used in the SEER database, which could also reflect the prognosis of
cancer patients. In the present study, 259
patients had information on the SEER historic
stage, which was much more than those with
information on AJCC-TNM staging. Most patients presented with regional disease (118/
259) or distant metastases (53/259) at diagnosis based on the SEER historic stage classification. Survival analysis showed that both OS and
DSS shortened as tumor stage (TNM stage and
SEER historic stage) increased. Thus, early
examination and diagnosis are vital in improving the survival to decrease the development to
an advanced tumor stage.
Several previous studies have demonstrated
that surgery is the superior method for oral/
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maxillofacial cancer patients with a significant
advantage of survival [23, 24]. As for patients
with ASC in oral and maxillofacial region, surgery was also the primary treatment modality,
almost 75.7% patients underwent surgery.
Surgery significantly prolonged OS (mOS: 58 m
vs. 8 m) and DSS (mDSS: 193 m vs. 18 m)
based on the analysis of 279 patients in the
present cohort. Survival analysis demonstrated
that surgery was an independent favorable
prognostic factor. Surgery could lower the risk
of death by 62% for all causes and 60% of
risk of death for ASC. Thus, surgery is also the
recommended optimal treatment strategy.
Radiotherapy and chemotherapy are alternative regimens for patients who cannot tolerate
surgery, or serve as adjuvant treatments for
patients undergoing surgery to decrease the
recurrence risk [25]. In particular, radiotherapy
is often used in the head and neck cancer
[26-28]. In the present cohort, radiotherapy
was administered to 160 (58.0%) patients.
Radiotherapy, especially postoperative radiotherapy, can prolong survival, including DSS or
Am J Transl Res 2021;13(10):12071-12082
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Figure 5. Established prognostic nomogram for predicting 3-, 5-, and 10-year survival (A: OS, B: DSS) among patients
with ASC in oral and maxillofacial region.

OS, in several tumor types in the oral and maxillofacial region [29, 30]. However, no significant
differences in survival could be observed
among patients with ASC in oral and maxillofacial region who received radiotherapy or not.
Postoperative radiotherapy also could not prolong DSS or OS compared with surgery alone.
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Similarly, chemotherapy or the combination of
chemotherapy and surgery had no significant
favorable effect on OS. Interestingly, these
patients who received chemotherapy had a
relatively shorter DSS. This may be due to
patients receiving chemotherapy mostly had
advanced-stage tumors. Thus, standard treat-
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ment for patients with ASC in oral and maxillofacial region still needs to be confirmed due to
the lack of larger-scale, prospective study.
Of course, the present study also had several
limitations [16, 22, 31]. First, some crucial data
could not be obtained from SEER database
such as surgical type, surgical margins, chemotherapy type, recurrence, etc, thereby restricting survival analysis on several potential factors. Meanwhile, information on TNM stage,
T/N/M category and pathological grade was
missing in some patients. Second, we only constructed the prognostic nomograms to predict
OS and DSS in these patients; therefore, the
repeatability and reliability of the OS- and DSSspecific nomograms could not further be validated due to the lack of an independent cohort.
To our knowledge, the present study is the largest cohort using a population-based study and
a long follow-up time to describe the clinicopathological characteristics and identify the
prognostic indicators of patients with ASC in
oral and maxillofacial region. We also constructed nomograms for DSS and OS predictions, which provide a tool for clinicians to predict the survival.
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