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Clinicopathological analysis of salivary gland
carcinomas and literature review
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Abstract. Malignant salivary gland tumors are rare and
exhibit a broad spectrum of phenotypic heterogeneity. The
objective of this study was to investigate prognostic factors
in patients with salivary gland carcinomas and review the
results in light of other reports. We retrospectively reviewed
40 patients with primary salivary gland carcinomas who were
diagnosed and treated at our institution between 1991 and
2014. Of the 40 tumors, 19 (47.5%) were mucoepidermoid
carcinomas, 11 (27.5%) were adenoid cystic carcinomas,
7 (17.5%) were acinic cell carcinomas, 2 (5.0%) were
myoepithelial carcinomas and 1 (2.5%) was a squamous cell
carcinoma. Clinically positive lymph nodes were present in
4 patients (10.0%). As regards clinical stage, 15 cases (37.5%)
were stage I, 13 (32.5%) were stage 11, 1 (2.5%) was stage III
and 11 (27.5%) were stage IVA. The majority of the patients
(97.5%) were treated with surgery, of whom 25 (62.5%)
received surgery alone and 14 (35.0%) underwent surgery
in combination with chemotherapy or chemotherapy and
radiotherapy. The median follow-up time for all the patients
was 48 months. The disease-specific survival rate at 5 years
was 87.1%. We identified a significant correlation between
poor survival rate and histological grade (intermediate/high),
tumor size (T3/T4), lymph node metastasis (node-positive) and
clinical stage (III/IV) using the Kaplan-Meier method (P<0.05
for each). In addition, the Cox proportional hazards regression
analysis confirmed that lymph node metastasis and tumor
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size were independent prognostic factors for disease-specific
survival (hazard ratio = 18.7 and 15.1, respectively; P=0.023
and 0.037, respectively). Furthermore, tumor size was found to
be a predictive factor regarding recurrence in the multivariate
logistic regression analysis (odds ratio = 8.35; P=0.025). Our
results suggest that lymph node metastasis and tumor size are
significant prognostic factors for patients with salivary gland
carcinomas.

Introduction

Salivary gland carcinomas are rare tumors compared to head
and neck squamous cell carcinomas (SCCs) (1). The major
salivary glands include the paired parotid, submandibular and
sublingual glands, while there is also a significant number of
minor salivary glands widely distributed throughout the oral
cavity. Salivary gland tumors may originate in either major
or minor salivary glands. Tumors originating in the parotid
glands account for approximately 70% of the cases and <30%
of those tumors are malignant, whereas tumors originating in
the submandibular glands account for approximately 10% of
the cases, of which approximately half are malignant (2,3).
Tumors originating in the sublingual glands are very rare
and the majority are malignant, whereas those originating in
the minor salivary glands account for approximately 20% of
all salivary gland tumors and the majority of those are also
malignant (2,3). According to the histological distribution
described by Spiro (2), mucoepidermoid carcinoma, adenoid
cystic carcinoma and adenocarcinoma are common malig-
nant tumors. The initial World Health Organization (WHO)
classification of salivary gland carcinomas included a small
number of histological subtypes (4), which has increased over
a prolonged period of time, emphasizing the need to update
due to histological heterogeneity. The latest 2005 WHO clas-
sification of salivary gland carcinomas includes 24 different
subtypes that present with distinct clinical characteristics
and pathological behaviors (5). The rarity and heterogeneity
of salivary gland carcinomas generate challenges in regard to
histological diagnosis, treatment and outcome.
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Table I. Histological types and locations of salivary gland carcinomas.
Location
Histological No.of  Parotid Submandibular Sublingual Buccal Mouth Lower Upper
types cases (%) gland gland gland Palate mucosa floor gingiva gingiva Tongue
Mucoepidermoid 19 (47.5) 1 0 3 5 2 3 2 2 1
carcinoma
Adenoid cystic 11 (27.5) 1 2 1 3 1 3 0 0 0
carcinoma
Acinic cell 7(17.5) 1 1 0 1 3 0 1 0 0
carcinoma
Myoepithelial 2(50) 0 0 0 2 0 0 0 0 0
carcinoma
Squamous cell 1(2.5) 1 0 0 0 0 0 0 0 0
carcinoma
Total no. 40 4 3 4 11 6 6 3 2 1
(%) (100.0)  (10.0) (7.5) (10.0) (27.5) (150) (150) (75) (5.0) (2.5)
In the present study, we investigated prognostic factors in ~ Results

patients with salivary gland carcinomas who were diagnosed
and treated at our institution and reviewed the available
relevant literature.

Patients and methods

Patients. The records of 40 patients with malignant salivary
gland tumors who were treated at the Department of Oral
and Maxillofacial Surgery, Hiroshima University Hospital,
between 1991 and 2014 were reviewed for pathological char-
acteristics, treatment, recurrence and survival.

Staging and classification. The diagnosis of individual
tumors was based on the WHO classification (5). The tumors
were also classified using the TNM staging system according
to the 5th edition of the General Rules for Clinical Studies
on Head and Neck Cancer (Japan Society for Head and Neck
Cancer, 2012), which are based on the International Union
Against Cancer Classification (6,7). Tumor grading was
performed according to the modification of the three-tier
grading system proposed by Jouzdani ef al (8). Low-grade
mucoepidermoid and acinic cell carcinomas were considered
to be low-grade tumors, myoepithelial carcinomas were
graded as intermediate and high-grade mucoepidermoid
carcinoma, adenoid cystic carcinoma and SCC were graded
as high-grade tumors.

Statistical analysis. Disease-specific survival was estimated
using the Kaplan-Meier method and statistical analysis
was performed with a log-rank test. A multivariate survival
analysis was performed using the Cox proportional hazards
regression model to assess the effect of clinicopathological
parameters on disease-specific survival. The Fisher's exact
test and a multivariate logistic regression model were used to
investigate the effects of clinicopathological parameters on
tumor recurrence. P<0.05 was considered to indicate a statisti-
cally significant difference.

Clinicopathological characteristics. We analyzed the records
of 12 male and 28 female patients (male:female ratio, 1.0:2.3),
with a mean age of 62.4 years (range, 16-89 years). Painless
swelling was the most common symptom in 25 patients (62.5%),
while 7 patients (17.5%) had progressive swelling with pain
and 1 patient (2.5%) presented with a painful ulcerated lesion.
The histological types and tumor locations are summarized in
Table I. The histological types included mucoepidermoid carci-
noma (n=19, 47.5%), adenoid cystic carcinoma (n=11, 27.5%),
acinic cell carcinoma (n=7, 17.5%), myoepithelial carcinoma
(n=2, 5.0%) and SCC (n=1, 2.5%). Histologically, the tumors
were classified as low-grade in 23 (57.5%) and interme-
diate/high-grade in 17 cases (42.5%). The tumors were located
in the parotid gland in 4 cases (10.0%), submandibular gland
in 3 (7.5%), sublingual gland in 4 (10.0%) and minor salivary
gland in 29 cases (72.5%), with the most commonly affected
region shown to be the minor salivary glands. Furthermore,
11 (27.5%) minor salivary gland carcinomas arose from the
palate, 6 (15.0%) from the buccal mucosa, 6 (15.0%) from the
mouth floor, 3 (7.5%) from the lower gingiva, 2 (5.0%) from
the upper gingiva and 1 (2.5%) from the tongue. As regards
tumor size, 16 cases (40.0%) were T1, 14 (35.0%) were T2,
2 (5.0%) were T3 and 8 (20.0%) were T4a. Clinically positive
lymph nodes were present in 4 cases (10.0%), whereas 2 cases
(5.0%) were N1 and 2 (5.0%) were N2b. Regarding clinical
stage, 15 cases (37.5%) were stage I, 13 (32.5%) were stage 11,
1 (2.5%) was stage III and 11 (27.5%) were stage IVA.

Treatment. For the treatment of affected patients, surgical resec-
tion is considered to be the first choice. Neck dissection was
performed in all our patients who exhibited clinically metastatic
lymph nodes, while adjuvant chemotherapy was administered
to patients who had a tumor close to the resection margin or a
positive resection margin. The patient treatments are summa-
rized in Table II. In this cohort, 39 patients (97.5%) underwent
surgery and neck dissection was performed in 4 patients (10%)
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Table II. Treatment of salivary gland carcinoma patients.
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Treatment
Surgery

Surgery + chemotherapy Chemotherapy
Stage No. of cases (%) Surgery + chemotherapy + radiotherapy + radiotherapy
I 15 (37.5) 12 3 0 0
I 13 (32.5) 8 4 1 0
III 1(2.5) 0 1 0 0
IVA 11 (27.5) 5 1 4 1
Total no. (%) 40 (100.0) 25 (62.5) 9(225) 5(125) 1(2.5)

Table III. Univariate analysis of prognostic factors for survival
of salivary gland carcinoma patients.

5-year

Clinicopathological disease-specific

factors (no. of cases) survival rate (%) P-value

Gender 0.81
Male (11) 90.0£9.5
Female (29) 85.7£7.9

Age, years 0.99
<55(9) 87.5+11.7
=55 (31) 86.5+7.4

Location 0.85
Major salivary gland (11) 90.0£9.5
Minor salivary gland (29) 86.1+7.6

Histological grade 0.017
Low (23) 100
Intermediate/high (17) 70.3£13.0

Tumor size 0.0078
T1/T2 (30) 94.4+5.4
T3/T4 (10) 63.5£16.9

Lymph node metastasis 0.016
NO (36) 93.5+4 .4
N positive (4) 66.7+27.2

Clinical stage 0.00087
/1T (28) 100
IV (12) 56.6£17.1

Resection margin 0.70
Negative (29) 90.5+6.5
Close or positive (10) 87.5+11.7

with clinically positive lymph nodes. A total of 25 patients
(62.5%) were treated with surgery alone, while 14 patients
(35.0%) underwent surgery in combination with chemotherapy
or chemotherapy and radiotherapy, of whom 9 patients (22.5%)
underwent surgery with adjuvant chemotherapy and 5 patients
(12.5%) were treated with a combination of surgery, chemo-
therapy and radiotherapy. Palliative chemoradiotherapy was

Table IV. Cox proportional hazards regression analysis of
prognostic factors for survival of salivary gland carcinoma
patients.

Disease-specific survival rate

Clinicopathological Hazard  95% confidence

factors ratio interval P-value
Tumor size (T3,T4) 15.1 1.19-193.0 0.037
Lymph node 18.7 1.49-234.5 0.023

metastasis (positive)

administered to 1 patient who suffered from stage IVA SCC
of the parotid gland. Six patients received 5-fluorouracil-based
chemotherapy, 3 received platinum-based chemotherapy and
6 patients received other types of chemotherapy. There was no
specific pattern regarding the prescribed chemotherapy regi-
mens and clinical stage. The radiation dose ranged between
30 and 66 Gy. Recurrence developed in 9 patients (22.5%) as
follows: 3 cases of local recurrence (2 high-grade mucoepi-
dermoid carcinomas and 1 acinic cell carcinoma), 1 case of
acinic cell carcinoma with local recurrence and secondary
lymph node metastasis and 5 cases of lung metastasis (1 acinic
cell carcinoma, 3 adenoid cystic carcinomas and 1 SCC).
Recurrence occurred in 3 of 10 patients with histologically
positive or close resection margins.

Statistical analysis. The median follow-up time for all the
patients was 48 months and the overall disease-specific survival
rate at 5 years was 87.1%. We investigated the correlation
between survival rate and clinicopathological factors such
as gender, age, tumor location, histological grade, tumor size,
lymph node metastasis, stage and resection margin status using
the Kaplan-Meier method. We identified a significant correla-
tion between worse survival and intermediate/high histological
grade, large tumor size (T3/T4), lymph node metastasis and
advanced clinical stage (stage I1I/TV) (P=0.017, 0.0078, 0.016
and 0.00087, respectively) (Table III). As regards treatment,
patients who received surgery alone had a better survival rate
compared to the other groups (data not shown). To independently
evaluate multiple prognostic factors (i.e., histological grade,
tumor size and lymph node metastasis), a Cox proportional
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Table V. Univariate analysis of predictive factors for recur-
rence of salivary gland carcinoma.

Clinicopathological No recurrence Recurrence

factors (no. of cases) (%) (%) P-value

Gender 0.40
Male (11) 10 (90.9) 1(9.1)

Female (29) 21 (72.4) 8 (27.6)

Age, years 0.39
<55(9) 6 (66.7) 3(33.3)
>55 (31) 25 (80.6) 6(19.4)

Location 0.23
Major salivary 7 (63.6) 4(364)
gland (11)

Minor salivary 24 (82.8) 5(17.2)
gland (29)

Histological grade 0.023
Low (23) 21 (91.3) 2 (8.7)
Intermediate/high (17) 10 (58.8) 7(41.2)

Tumor size 0.0031
T1/T2 (30) 27 (90.0) 3(10.0)

T3/T4 (10) 4 (40.0) 6 (60.0)

Clinical stage 0.012
I/ (28) 25 (89.3) 3(10.7)

I/1V (12) 6 (50.0) 6 (50.0)

Nerve invasion 1.0
Negative (35) 27 (77.1) 8(22.9)

Positive (5) 4 (80.0) 1 (20)

Vascular invasion 0.40
Negative (38) 30 (78.9) 8 (21.1)

Positive (2) 1 (50.0) 1 (50.0)

Resection margin 0.17
Negative (29) 25 (86.2) 4(13.8)

Close or positive (10) 6 (60.0) 4 (40.0)

Table VI. Multivariate logistic regression analysis of predic-
tive factors for recurrence of salivary gland carcinoma.

Clinicopathological Odds 95% confidence

factors ratio interval P-value
Histological grade 3.57 0.51-25.1 0.20
(intermediate/high)

Tumor size (T3,T4) 8.35 1.30-53.5 0.025

hazards regression analysis was performed, which demonstrated
that lymph node metastasis and tumor size were independent
prognostic factors significantly correlated with disease-specific
survival (hazard ratio = 18.7 and 15.1, respectively; P=0.023
and 0.037, respectively) (Table IV). Furthermore, to evaluate the
predictive factors of tumor recurrence, the associations between
recurrence and clinicopathological factors such as gender, age,
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location, histological grade, tumor size, clinical stage, nerve inva-
sion, vascular invasion and surgical margin were investigated
using the Fisher's exact test (Table V). The variables considered
to be statistically significant in the univariate analysis (i.e.,
histological grade and tumor size) were then evaluated using a
multivariate logistic regression model. As shown in Table VI,
tumor size (T3/T4) was found to be an independent risk factor
affecting recurrence (odds ratio = 8.35; P=0.025). Collectively,
our results suggest that positive lymph nodes and large tumor
size are significantly associated with poor outcome in salivary
gland carcinoma patients.

Discussion

Salivary gland carcinomas are relatively rare and exhibit
marked heterogeneity (1). The diversity of their biological
characteristics highlights the need for histological grading
revisions and has resulted in the description of various tumor
subtypes (5). The variety of histological subtypes may be
attributed to the histogenetic origin of salivary gland carci-
nomas. Regezi and Batsakis (9) hypothesized that the presence
of stem cell progenitors in the proximal and distal regions of the
salivary duct system indicates the original location of related
tumors, e.g., mucoepidermoid, adenoid cystic and acinic cell
carcinomas arise from excretory duct cells, intercalated duct
cells and acinar cells, respectively.

Of the 24 known types of malignant salivary gland tumors,
the 2 most common are mucoepidermoid carcinoma and
adenoid cystic carcinoma (2). The former is the most common,
accounting for approximately 30% of all malignant salivary
tumors, while the latter is the second most common, accounting
for approximately 20% (2,10). In the present study, mucoepider-
moid carcinoma was the most common subtype, followed by
adenoid cystic carcinoma, acinic cell carcinoma and malignant
myoepithelioma in a descending order, which is in accordance
with previously reported findings (2,10). With regard to the loca-
tion of salivary gland carcinomas, the majority of the tumors
in the present cohort (72.5%) occurred in the minor salivary
glands, with the most frequent site of origin being the palate.

As regards prognostic factors, clinical stage, particularly
tumor size rather than histological grade, was reported to
be the most significant factor for predicting the outcome of
patients with salivary gland carcinomas (11). Intriguingly,
the authors of that study reported a stage III/IV patient with
a tumor sized >4 cm who had a poor outcome regardless of
histological grade. On the other hand, patients classified as
stage I/II, with tumors sized <4 cm, had a better prognosis
despite histological grade (12). These results suggest that
advanced both clinical stage and large tumor size are factors
associated with poor outcome. In addition, other prognostic
indicators such as age, surgical resection margin and lymph
node metastasis have been reported (12-14).

In the present study, several clinicopathological factors,
including histological grade, tumor size, lymph node metastasis
and clinical stage, were identified as critical for disease-specific
mortality. However, age and surgical resection margin were
not identified as significant predictors. In particular, we found
that lymph node metastasis and tumor size were independent
prognostic factors indicating worse survival. Recent clinical
studies reported that a high mortality rate was significantly
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correlated with lymph node positivity in patients with adenoid
cystic and mucoepidermoid carcinomas (15,16). Our results
support a strong association between lymph node metastasis
and poor survival.

A total of 9 patients in our study exhibited tumor recurrence
(3 patients developed local recurrence, 1 patient had local recur-
rence as well as regional lymph node metastasis and 5 patients
had distant metastasis). Of the 4 cases with local recurrence,
2 cases with high-grade mucoepidermoid carcinomas presented
with local recurrence and 1 had an apparent positive resection
margin. High-grade mucoepidermoid carcinomas recurred
locally, despite histological evidence of a disease-free margin in
the surgical specimen (17). These results indicate a significant
correlation between local recurrence and the high-grade malig-
nancy of mucoepidermoid carcinomas. In addition, adenoid
cystic carcinoma was reported to be the most common type of
salivary gland carcinoma associated with distant metastasis (18).
In the present study, a high frequency of lung metastasis was
found among patients with adenoid cystic carcinomas (3 of
11 cases), indicating the distinct metastatic capacity of this
type of tumor. The univariate analysis identified histological
grade, tumor size and clinical stage as the 3 critical factors for
recurrence, while the multivariate analysis demonstrated that
large tumor size was the most significant independent clinico-
pathological factor associated with tumor recurrence. These
results suggest that not only a high grade of malignancy, but
also a larger tumor size are significantly associated with tumor
recurrence. Taken together, a large tumor size is significantly
associated with poor outcome (i.e., high mortality rate and
frequent recurrence), indicating the significance of complete
removal of the lesion before it grows to a large-sized tumor.

Recent molecular biology studies have focused on the iden-
tification of the specific molecular characteristics of salivary
gland carcinomas (19-23). The expression of the centromere
protein and spindle assembly checkpoint gene were reported
to be significantly correlated with Ki-67 labeling index and
clinical stage in primary salivary gland carcinomas (19,20).
Furthermore, telomerase activity was found to be significantly
higher in high-grade compared to low-grade mucoepidermoid
carcinomas (21). With regard to histological type-specific gene
expression, androgen receptor expression was found in carcinoma
ex pleomorphic adenomas and salivary duct carcinomas (22).
In addition, overexpression of epidermal growth factor receptor
(EGFR) was identified in mucoepidermoid carcinomas by
immunohistochemical analysis (23). Such gene expression may
be a reliable marker of clinically advanced stage or tumors of
high histological grade. Although surgery or surgery combined
with postoperative radiation remain the standard treatment for
this type of malignancy, a clinical trial for molecular-targeted
chemotherapy using EGFR inhibitors for salivary gland cancer
was recently conducted (24). Efforts focused on elucidating the
molecular biological characteristics of the specific subtypes of
salivary gland carcinomas may lead to improved therapeutic
approaches, resulting in better patient outcomes.
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