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Abstract

Background. Parotid gland carcinoma is a rare and complicated histopathological classifica-
tion. Therefore, assembling a sufficient number of cases with long-term outcomes in a single
institute can present a challenge.
Method. The medical records of 108 parotid gland carcinoma patients who were treated at
Kyushu University Hospital, Fukuoka, Japan, between 1983 and 2014 were reviewed. The sur-
vival outcomes were analysed according to clinicopathological findings.
Results. Forty-six patients had low clinical stage tumours (I–II), and 62 patients had high clin-
ical stage tumours (III–IV). Fifty-two, 10 and 46 patients had low-, intermediate- and high-
grade tumours, respectively. Twenty-seven of 65 cases had positive surgical margins. In high
clinical stage and intermediate- to high-grade tumours, adjuvant radiation therapy was corre-
lated with local recurrence-free survival ( p = 0.0244). Intermediate- to high-grade tumours
and positive surgical margins were significantly associated with disease-specific survival in
multivariate analysis ( p = 0.0002 and p = 0.0058).
Conclusion. The results of this study show that adjuvant radiation therapy is useful for
improved local control in patients with high clinical stage and intermediate- to high-grade
tumours.

Introduction

Primary parotid gland carcinomas are rare, accounting for approximately 0.5 per cent of
all malignant tumours and no more than 5 per cent of all head and neck carcinomas.1

They are classified into 25 different histopathological subtypes in the World Health
Organization 2005 classification,2 although Jouzdani et al.3 proposed a modification of
this system to a three-grade, prognosis-based classification system that has been adopted
at many clinical practices. Because of their rarity, complicated histopathological classifi-
cation and three-grade classification, it is difficult to assemble a sufficient number of
cases to study, especially cases with data on long-term outcomes.

Surgical resection still remains the first-line treatment, and it is sometimes followed by
radiation therapy in cases with poor prognostic factors such as a positive surgical margin,
perineural invasion, multiple lymph node metastases and high-grade tumours.4–7

However, adjuvant radiotherapy still remains controversial.8–13 Therefore, the purpose
of this paper was to investigate the treatment outcomes and prognostic factors in patients
with parotid gland carcinoma who were treated by resection with or without adjuvant
radiation therapy at Kyushu University Hospital, Fukuoka, Japan.

Materials and methods

This study was approved by the Institutional Review Board at Kyushu University,
Fukuoka, Japan (approval number: 29–43). We retrospectively reviewed all patients
who were diagnosed with parotid gland carcinoma and treated between 1983 and 2014
at Kyushu University Hospital. Cases with suspected metastatic carcinoma were excluded.
Among the 118 eligible patients, the following cases were excluded: 3 patients who only
had excisional biopsy because of an unresectable tumour and 7 patients who had no
adequate clinicopathological data. The remaining 108 patients were analysed, and none
were lost to follow-up.

We reviewed the clinical findings, the results of imaging studies and the pathological
findings. The slides were assessed by three observers (Hidetaka Yamamoto, Kazuki
Hashimoto and Takafumi Nakano) who were blinded to the clinical outcomes.

From these findings, the tumours were restaged according to the 7th edition of the
American Joint Committee on Cancer and the International Union on Cancer and
were graded as low-, intermediate- or high-grade tumours.3 We classified low-grade
mucoepidermoid carcinoma, carcinoma ex pleomorphic adenoma non-invasive type, aci-
nic cell carcinoma and epithelial-myoepithelial carcinoma as low-grade tumours;
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intermediate-grade mucoepidermoid carcinoma, adenoid cys-
tic carcinoma tubular or cribriform type and myoepithelial
carcinoma as intermediate-grade tumours; and high-grade
mucoepidermoid carcinoma, carcinoma ex pleomorphic aden-
oma invasive type, adenoid cystic carcinoma solid type, saliv-
ary duct carcinoma, adenocarcinoma not otherwise specified,
squamous cell carcinoma, oncocytic carcinoma, large cell car-
cinoma and small cell carcinoma as high-grade tumours.

Thedisease-specific survival (the event beingdeath fromparotid
gland carcinoma), disease-free survival and local or lymph node
recurrence-free survival were calculated using the Kaplan–Meier
method and the log-rank test. Cox models were used to analyse
individual factors impacting survival. The results were considered
statistically significant if the probability value was less than 0.05.
Statistical analyses were performed using JMP Statistical
Discovery Software (version13.0; SAS,Cary,NorthCarolina,USA).

Results

Clinicopathological findings

Clinicopathological findings of parotid gland carcinoma are
shown in Table 1. The patients (58 males and 50 females) ran-
ged in age from 14 to 89 years (mean age, 57 years). Of the 108
patients, 51 (47.2 per cent) had low T-stage (T1–T2) tumours,
and the other 57 (52.8 per cent) had high T-stage (T3–T4)
tumours.

Twenty-five patients (23.1 per cent) showed pathologically
positive lymph node metastasis. Forty-six patients (42.6 per
cent) had low clinical stage (I–II) tumours, and the other 62
patients (57.4 per cent) had high clinical stage (III–IV) tumours.

The most frequent histopathological tumours were muco-
epidermoid carcinoma (n = 23; 21.3 per cent), carcinoma ex
pleomorphic adenoma (n = 21; 19.4 per cent) and acinic cell
carcinoma (n = 13; 12.0 per cent), followed by salivary duct
carcinoma (n = 12; 11.1 per cent), adenocarcinoma not other-
wise specified (n = 11; 10.2 per cent), epithelial-myoepithelial
carcinoma (n = 10; 9.3 per cent) and adenoid cystic carcinoma
(n = 7; 6.5 per cent). Other tumours included squamous cell
carcinoma, myoepithelial carcinoma, basal cell adenocarcin-
oma, mucinous adenocarcinoma, oncocytic carcinoma and
lymphoepithelial carcinoma.

Fifty-two tumours (48.1 per cent) were low grade, 10 (9.3 per
cent) were intermediate grade and 46 (42.6 per cent) were high
grade. Of 65 cases, 27 (41.5 per cent) had positive surgical mar-
gins and 38 (58.5 per cent) had negative surgical margins. Local
and regional lymph node recurrence after initial surgical treat-
ment was detected in 20 cases and 10 cases, respectively.
Twenty-three patients experienced distant metastases. Four
patients showed both local and regional lymph node recurrence,
7 cases showed both local and distant metastasis, and 2 cases
showed both regional lymphnode recurrence and distantmetas-
tasis. In total, 40 (37.0 per cent) patients experienced tumour
relapse (with 7 low-grade cases and 33 intermediate- or high-
grade cases). Twenty-nine patients (26.9 per cent) died of their
tumour (2 with low grade and 27 with intermediate- or high-
grade tumours), 3 (2.8 per cent) died of another cause and 3
(2.8 per cent) remain alive with disease. At the last contact, 73
patients (67.6 per cent) showed no evidence of disease.

Prognostic analyses

The risk factors for disease-specific survival are shown in Table 2.
In the univariate analysis, high T-stage tumour ( p = 0.0005),

positive lymph node metastasis ( p < 0.0001), high clinical stage
tumour ( p < 0.0001), intermediate- to high-grade tumour
( p < 0.0001), positive surgical margin ( p < 0.0001) and
cases treated with adjuvant radiation therapy ( p = 0.0021)
were significantly correlated with disease-specific survival.
In the multivariate analysis, intermediate- to high-grade

Table 1. Clinicopathological findings of parotid gland carcinomas

Variable Patients (n (%))*

Age (mean; years) 57

Sex

– Male 58 (53.7)

– Female 50 (46.3)

T-stage

– Low T-stage (T1–T2) 51 (47.2)

– High T-stage (T3–T4) 57 (52.8)

Lymph node metastasis

– Positive 25 (23.1)

– Negative 83 (76.9)

Stage

– Low stage (I–II) 46 (42.6)

– High stage (III–IV) 62 (57.4)

Histology

– Mucoepidermoid carcinoma 23 (21.3)

– Carcinoma ex pleomorphic adenoma 21 (19.4)

– Acinic cell carcinoma 13 (12.0)

– Salivary duct carcinoma 12 (11.1)

– Adenocarcinoma not otherwise specified 11 (10.2)

– Epithelial-myoepithelial carcinoma 10 (9.3)

– Adenoid cystic carcinoma 7 (6.5)

– Other 11 (10.2)

Histopathological grade

– Low 52 (48.1)

– Intermediate 10 (9.3)

– High 46 (42.6)

Surgical margin

– Positive 27 (41.5)

– Negative 38 (58.5)

– Not given 43 (39.8)

Recurrence

– Total 40 (37.0)

– Local 20 (18.5)

– Regional lymph node 10 (9.3)

– Distant 23 (21.3)

Last contact

– No evidence of disease 73 (67.6)

– Alive with disease 3 (2.8)

– Died of disease 29 (26.9)

– Died of other cause 3 (2.8)

*Total n = 108
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tumour ( p = 0.0002) and a positive surgical margin ( p = 0.0058)
were significantly correlated with disease-specific survival.

Figures 1–4 show the disease-specific survival, disease-free
survival, local recurrence-free survival and lymph node
recurrence-free survival by each factor. Among all 108 cases,
the patients with high clinical stage disease, with intermediate-
to high-grade tumours and with positive surgical margins had
significantly shorter periods of disease-specific survival ( p <
0.0001, p < 0.0001 and p < 0.0001, respectively; Figure 1a–c).

The 5-year and 10-year disease-specific survival values for
cases with low clinical stage disease, low-grade tumour and
negative surgical margin were 91.68 per cent and 87.09 per
cent, 100 per cent and 91.43 per cent, and 88.92 per cent
and 88.92 per cent, compared with 52.80 per cent and 42.64
per cent, 43.40 per cent and 37.20 per cent, and 31.29 per
cent and 31.29 per cent for those with high clinical stage dis-
ease, intermediate- to high-grade tumours and a positive sur-
gical margin.

In the low-grade cases, the clinical stage was not correlated
with disease-specific survival ( p = 0.4842; Figure 2a). In con-
trast, among intermediate- to high-grade cases, patients with
high clinical stage disease or with positive surgical margins
exhibited significantly shorter periods of disease-specific sur-
vival ( p = 0.0107 and p = 0.0028; Figure 2b and c).

The 5-year and 10-year disease-specific survival values for
cases with low clinical stage and a negative surgical margin
among intermediate- to high-grade tumours were 72.73 per
cent and 72.73 per cent, and 74.48 per cent and 74.48 per
cent compared with 36.46 per cent and 24.31 per cent, and
23.42 per cent and 11.71 per cent for those for high stage
and positive surgical margin cases.

In addition, adjuvant radiation therapy was not associated
with disease-specific survival, disease-free survival or lymph
node recurrence-free survival among high clinical stage cases

with intermediate- to high-grade tumours ( p = 0.8326:
Figure 3a; p = 0.0874: Figure 3b; p = 0.6485: Figure 3c) and
also not associated with disease-free survival among
intermediate- or high-grade cases ( p = 0.3096: Figure 3d).
However, among high clinical stage cases with intermediate-
to high-grade tumours, the cases with adjuvant radiation ther-
apy had longer local recurrence-free survival than those with-
out adjuvant radiation therapy ( p = 0.0244: Figure 4).

Discussion

In our retrospective study, low-grade cases were associated
with better prognosis irrespective of their disease stage
(Figure 2a). Of the two patients with low-grade tumours
who died of their disease, one patient had stage I and the
other had stage III disease. Previous studies also showed that
histologically low-grade tumours or clinically low-stage
tumours were correlated with better local control and progno-
sis.14,15 Therefore, adjuvant radiation therapy might be less
necessary for patients with low-grade tumours.

On the other hand, cases with high clinical stage,
intermediate- to high-grade tumours and a positive surgical
margin were statistically associated with worse prognoses
(Figures 1a–c, 2b and c). In our multivariate analysis, both
intermediate- to high-grade tumours and a positive surgical
margin were factors related to poor prognosis (Table 2).
Similarly, previous reports described that high-grade tumours,
advanced stage disease and positive surgical margins were cor-
related with worse prognosis.4–7,14,15 Considering these reports
together, patients with any one of these factors should receive
adjuvant therapy including radiotherapy, chemotherapy,
molecular targeted therapy or immune-targeted therapy.
Indeed, the effectiveness of molecular targeted therapy or
chemotherapy have been reported in small series studies,1,16–19

Table 2. Relationship between disease-specific survival and clinicopathological factors

Variable Patients (n)*

Univariate analysis Multivariate analysis

OR 95% CI P-value OR 95% CI P-value

Age (years)

– >57/≤57 51/57 1.4668 0.7137–3.0493 0.2954 1.5052 0.6537–3.4519 0.3334

Sex

– Male/female 58/50 1.8086 0.8695–3.9532 0.1137 0.8749 0.3573–2.2618 0.7758

T-stage

– High (T3–T4)/low (T1–T2) 57/51 3.8865 1.7841–9.3729 0.0005† 1.1257 0.2922–3.5147 0.8494

Lymph node metastasis

– Positive/negative 25/83 6.6052 3.1900–13.9970 <0.0001† 1.7318 0.6784–4.6347 0.2529

Stage

– High (III–IV)/low (I–II) 62/46 7.8329 3.0205–26.7154 <0.0001† 2.3952 0.4209–13.5307 0.3168

Histological grade

– Intermediate-to-high/low 56/52 19.1439 5.7097–118.9870 <0.0001† 11.6147 2.9251–77.8254 0.0002†

Surgical margin

– Positive/negative 27/38 8.8412 3.1806–31.2075 <0.0001† 4.7445 1.5367–18.1526 0.0058†

– Not given 43

Adjuvant radiation therapy

– No/yes 50/58 3.1771 1.5120–7.1193 0.0021† 1.1359 0.4022–3.3648 0.8132

*Total n = 108; †statistically significant. OR = odds ratio; CI = confidence interval
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but the effect of these adjuvant therapies remains unclear.
Further experimental and clinical studies with larger numbers
of patients are needed.

With regard to adjuvant radiation therapy, our results
showed no significant association between such adjuvant treat-
ment and parameters related to prognosis, except in the case of
local recurrence (Table 2, Figures 3a–d and 4). Among patients
with high clinical stage disease and intermediate- to high-
grade tumours, those who received adjuvant radiation therapy

had significantly better local recurrence-free survival
(Figure 4). Our results suggest that radiation therapy followed
by complete surgical resection might be able to improve the
local recurrence rate. Some researchers9,8,12,14 have reported
that adjuvant radiation therapy was associated with a better
local control rate or overall survival, whereas others10,11 have
reported that adjuvant radiation therapy was not associated
with prognosis. Therefore, although the necessity of adjuvant
therapy including radiation therapy for salivary gland

Fig. 2. (a) In low-grade cases, there was no statistical difference between low and
high clinical stage. Among intermediate- to high-grade cases, patients with high clin-
ical stage disease (b) or with positive surgical margins (c) exhibited significantly
shorter periods of disease-specific survival (DSS). (a) Stage I–II: n = 34; stage III–IV:
n = 18; DSS: p = 0.4842. (b) Stage I–II: n = 12; stage III–IV: n = 44; DSS: p = 0.0107. (c)
Negative surgical margin: n = 22; positive surgical margin: n = 16; p = 0.0028.

Fig. 1. The patients with high clinical stage disease (a), with intermediate-to-high
histopathological grade tumours (b) and with positive surgical margins (c), had sig-
nificantly shorter periods of disease-specific survival (DSS). (a) Stage I–II: n = 46; stage
III–IV: n = 62; DSS: p < 0.0001. (b) Low grade: n = 52; intermediate-to-high grade: n = 56;
DSS: p < 0.0001. (c) Negative surgical margin: n = 38; positive surgical margin: n = 27;
p < 0.0001.
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carcinoma remains controversial, adjuvant radiation therapy is
useful in improved local control and is one of the options for
cases with the poor prognostic factors mentioned above.

As for the follow-up period, most recurrences happen
within five years of the initial surgery, although this depends
mainly on their clinical stage and histological grade. In low-
grade cases, all recurrences occur after 20 months. On the
other hand, 26 of 28 patients who experienced recurrence
within 2 years of the initial surgery had intermediate- or high-
grade tumours. Therefore, it is reasonable to suppose that five
years is an appropriate post-surgical follow-up period and that
special attention should be paid within the first two years for
cases with intermediate- or high-grade tumours.

• This study looks at the long-term outcomes for salivary gland
carcinoma in a single institute

• The clinical stage and histopathological grade were
associated with prognosis

• Adjuvant radiation therapy is useful in local control

Conclusion

We retrospectively reviewed 108 parotid gland cancers. High
clinical stage, intermediate- to high histological grade and a
positive-surgical margin were statistically associated with
poor prognosis, irrespective of adjuvant radiation therapy.
However, adjuvant radiation therapy was correlated with
improved local control among patients with high clinical
stage and intermediate- to high-grade tumours. Therefore,
additional experimental and clinical studies are needed to
define which cases will benefit from adjuvant radiation therapy
and to identify effective new therapeutic strategies, such as
molecular targeted therapy or immune-targeted therapies.
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