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ABSTRACT
Objective: To evaluate the outcome and natural history of patients with major salivary gland carcinomas treated
at Queen Elizabeth Hospital between 1982 and 1998.
Patients and Methods: The records of 111 patients with major salivary gland carcinomas who were referred
for radiotherapy between 1982 and 1998 were retrospectively reviewed. Seventy-seven patients were treated
surgically, followed by postoperative irradiation. The male:female ratio was 1:1 (n=36 : n=41), and the median
age for the group was 57 years (range, 21 to 85 years). Patients were staged according to the tumour-node-
metastasis staging system of the American Joint Committee on Cancer. Forty four patients had stage I disease,
9 had stage II disease, 5 had stage III disease, and 19 had stage IV disease. Forty four patients (57.2%)
had involved or closed resection margins. Twenty four patients (31.2%) had mucoepidermoid carcinoma, 18
(23.4%) had adenocystic carcinoma, 9 (11.7%) had adenocarcinoma, 6 (7.8%) had acinic cell carcinoma, and
20 (26%) had other histological types. Radiotherapy was delivered by megavoltage photons or electrons, or a
combination of both; the median tumour dose (in time-dose factor) was 64 Gy. The median follow-up period was
51.3 months.
Results: Overall survival, local failure-free survival, and regional-free survival rates after 5 and 10 years were
82% and 78%, 89% and 85%, and 97% and 91%, respectively. Twenty patients experienced disease recurrence.
Conclusions: Surgical resection and postoperative radiotherapy are well tolerated and effective, with high
local control rates.
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INTRODUCTION
Carcinoma of the salivary gland is an uncommon
malignancy, representing 2 to 3% of all head and
neck malignant neoplasms. Surgical resection, with or
without postoperative radiation therapy, remains the
treatment of choice for operable carcinomas of the
major or minor salivary glands, and results in local con-
trol rates ranging from 50 to 80%.1-3 Postoperative
radiotherapy (RT) has a definite role in management of
patients with the following: locally-advanced disease;
recurrent disease in a non-irradiated site; high-grade
histologic type; perineural spread; close, uncertain, or

positive surgical margins; or neck nodal disease.4,5 Neck
irradiation is indicated for high-grade, more advanced
primary tumours, or those with nodal involvement.6

In the present paper, treatment results for 111 patients
with salivary gland carcinomas attending a single
centre (Queen Elizabeth Hospital, Hong Kong) are
reviewed. The goal has been to evaluate the pattern
of treatment failure for these tumours, and to identify
prognostic factors predicting local control and survival.

PATIENTS AND METHODS
Between January 1982 and December 1998, 111 patients
with salivary gland carcinomas were referred to Clin-
ical Oncology for consideration of RT treatment. Six
patients had inoperable disease and received palliative
RT only. A further 2 patients had palliative chemo-
therapy only. One (female) patient had lung secondar-
ies detected while she was receiving postoperative RT;
hence RT was prematurely stopped at 40 Gy. Thirteen
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patients did not receive RT — 3 did not complete
the treatment regimen, 2 died before beginning treat-
ment, 2 refused treatment, 1 was referred to surgeons
for possible further surgery, and in a further 5 patients
RT was not indicated.

Altogether, 89 patients received surgery followed by
postoperative RT. Of these, 12 had local relapse after
surgery and were referred for salvage RT. The study
group, therefore, consisted of 77 patients who had
received combined surgery and postoperative RT. The
median follow-up for the whole group was 51.3 months
(range, 4 to 216 months). Table 1 outlines the patient,
tumour, and treatment characteristics.

Histological data was taken from written pathological
reports. The most common histological finding was
mucoepidermoid carcinoma (31.2%), followed by
adenoid cystic carcinoma (23.4%). The majority of
patients (74%) had parotid gland carcinomas. Other
histological and site details are reported in Table 1.

The extent of the patients’disease — primary tumours
and regional nodes — was staged retrospectively accord-
ing to the 1997 American Joint Committee on Cancer
(AJCC) staging system as shown in Table 2.7 Staging
evaluation consisted of patient history and physical
examination, complete blood count, liver and renal
function tests, and chest radiograph. In addition, 15
patients (20%) had a computed tomography (CT)
scan before their operation. Table 3 describes in further
detail the staging characteristics of the patients. Forty
four (57.1%) had stage I disease, 9 (11.7%) had stage II
disease, 5 (6.5%) had stage III disease, and 19 (24.7%)
had stage IV disease. Forty four patients (57.1%) had
involved or close surgical margins (as defined by the
pathologist). For parotid gland carcinomas, surgery
consisted of total/radical parotidectomy, superficial
parotidectomy, or local excision.

The postoperative RT given to patients (n=77) was
delivered by 6 MeV linear accelerators. This patient
group included patients with high-grade tumours, as
well as those with unclear, closed, or involved resec-
tion margins, those with tumour spread to adjacent
organs, and those who had extensive extraparotid
involvement. The treatment volume was designed to
include the primary site and the first station lymph nodes,
to be covered by either wedge pair technique, opposed
lateral pair ports, direct single field using combined
electron and photon beams, or conformal irradiation

through multiple fields. Radiation was delivered as 2
to 2.5 Gy daily fractions 5 days per week. The median
tumour dose [in time-dose factor (TDF)] was 64 Gy
(range, 34 to 77 Gy). Twenty one patients received neck
irradiation. Of these, 12 received elective neck irradia-
tion because of high-grade histology, and 9 received
neck irradiation because of lymph node involvement at
diagnosis. The median dose to the neck (in TDF) was
57 Gy (range, 50 to 66 Gy).

Overall survival, disease-free survival, local failure-free
survival, regional failure-free survival, and metastasis-
free survival were calculated using the product limit
method and plotted against time to produce Kaplan-
Meier curves. Overall survival was assessed from the

Table 1. Patient, tumour, and treatment characteristics (n = 77).

Characteristic No. of
patients (%)

Age ≤ 57 39 (50.6)
> 57 38 (49.4)
Median 57

Gender Male 36 (46.8)
Female 41 (53.2)

Site Parotid 57 (74.0)
Submandibular 18 (23.4)
Sublingual 2 (2.6)

Ca histology Mucoepidermoid 24 (31.2)
Adenoid cystic 18 (23.4)
Adenocarcinoma 9 (11.7)
Mixed/carcinoma 9 (11.7)
ex-pleomorphic
Acinic cell 6 (7.8)
Squamous cell 1 (1.3)
Undifferentiated 2 (2.6)
Myoepithelial 2 (2.6)
Salivary duct 5 (6.5)
Others 1 (1.3)

Tumour stage 1-2 51 (66.2)
3-4 26 (33.8)

Node stage N0 64 (83.1)
N1-3 13 (16.9)

AJCC Stage I-II 53 (68.8)
III-IV 24 (31.2)

Surgical Margin Clear 18 (23.4)
Close 11 (14.3)
Involved 33 (42.9)
Unknown 15 (19.5)

RT dose (TDF) ≤ 60 1 (1.3)
to primary (Gy) 60.1-64.9 41 (53.2)

≥ 65 35 (45.5)
Median 64

Neck treated Yes 21 (27.3)
No 56 (72.7)

Abbreviations: Ca = carcinoma; AJCC = American Joint Committee on Cancer;
TDF = time-dose factor.
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disease, or only microscopic disease remaining. If gross
disease remained, clinical remission was defined as the
date of the last RT treatment. Endpoints of different
groups of patients were compared using the log rank
test. Potentially significant prognostic factors were
further studied using Cox regression analysis. The cut-
off level for statistical significance was p = 0.05 (2 tailed
test). The 95% confidence interval (CI) of the risk ratio
was calculated for each significant prognostic factor.

RESULTS
The 5- and 10-year overall survival rates for the whole
group were 82% and 78%, respectively (Figure 1). Nine-
teen patients experienced disease recurrence. The 5-
and 10-year disease-free survival rates were 75.6%
and 62.6%, respectively (Figure 2). The most common
failure pattern was distant metastasis, which developed
in 13 (68.4%) of those patients whose disease was not
controlled.

The 5- and 10-year local failure-free survival rates
were 89.0% and 85.1%, respectively (Figure 3). There
were 9 local failures; all but 1 patient had local fail-
ure occurring within the first 3 years of follow-up. The
median time to local failure was 10.7 months (range,
1.58 to 80.9 months). All patients had received post-
operative RT up to 60 Gy (in TDF) to at least the
tumour bed and first station lymphatics. The single
(male) patient with late recurrence had salivary duct
carcinoma of the parotid gland, with total parotid-
ectomy performed and clear margins. The patient had
salvage RT, but died 10 months later after relapse.

Table 2. 1997 American Joint Committee on Cancer staging of
salivary gland carcinomas.

Tx Primary tumour cannot be assessed.
T0 No evidence of primary tumour.
T1 Tumour ≤ 2 cm in greatest dimension without

extraparenchymal extension.
T2 Tumour > 2 cm but not > 4 cm in greatest dimension without

extraparenchymal extension.
T3 Tumour having extraparenchymal extension without seventh

nerve involvement and/or > 4 cm but not > 6 cm in greatest
dimension.

T4 Tumour invades base of skull, seventh nerve, and/or > 6 cm
in greatest dimension.

Nx Regional lymph nodes cannot be assessed.
N0 No regional lymph node metastasis.
N1 Metastasis in a single ipsilateral lymph node, ≤ 3 cm in

greatest dimension.
N2 Metastasis in a single ipsilateral lymph node, > 3 cm but not

> 6 cm in greatest dimension, or in multiple ipsilateral lymph
nodes, none > 6 cm in greatest dimension, or in bilateral or
contralateral lymph nodes, none > than 6 cm in greatest
dimension.
N2a Metastasis in a single ipsilateral lymph node > 3 cm but

not > 6 cm in greatest dimension.
N2b Metastasis in multiple ipsilateral lymph nodes, none

> 6 cm in greatest dimension.
N2c Metastasis in bilateral or contralateral lymph nodes,

none > 6 cm in greatest dimension.
N3 Metastasis in a lymph node > 6 cm in greatest dimension.

Mx Distant metastasis cannot be assessed.
M0 No distant metastasis.
M1 Distant metastasis.

Stage Grouping
Stage I T1 N0 M0

T2 N0 M0
Stage II T3 N0 M0
Stage III T1 N1 M0

T2 N1 M0
Stage IV T4 N0 M0

T3 N1 M0
T4 N1 M0
Any T N2/3 M0
Any T Any N M1

Table 3. Staging characteristics of the patients.

N0 N1 N2 N3 Nx Total

T1 20 2 1 0 0 23
T2 24 3 1 0 0 28
T3 9 0 0 0 0 9
T4 11 6 0 0 0 17
Tx 0 0 0 0 0 0
Total 64 11 2 0 0 77

date of pathologic diagnosis to the date of the last
follow-up or death. Disease-free survival, local failure-
free survival, regional failure-free survival, and
metastasis-free survival were assessed from the time of
clinical remission to the time of failure, or to the time
of last evaluation if the patient remained free of dis-
ease. Clinical remission was considered to have been
achieved at the date of surgery if there was no residual
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Figure 1. Kaplan-Meier plot (censored values) of overall survival
(n = 77).
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Table 4 relates 5-year actuarial rates of local control to
various tumour parameters, namely T-stage, N-stage,
overall stage, histology, and surgical margin status. Pa-
tients with T1 or T2 tumours had significantly higher
rates of local control compared to those with T3 or T4
primaries (p = 0.0098). Similarly, patients with node-
negative disease had significantly better rates of
local control compared to those with node-positive dis-
ease (p = 0.0055). The surgical margin status was also
evaluated for its influence on local control. Patients with
clear or close surgical margins demonstrated local dis-
ease control, with one exception. When these patients
were compared with those with involved margins,
however, statistical significance was not reached. There

was no difference in local control among patients who
had parotid, submandibular, or sublingual tumours.
Multivariate analysis showed that patients with stage
III or stage IV tumours had significantly poorer local
control than patients with stage I or stage II tumours
(hazard ratio: 24; 95% CI: 3 to 194; p = 0.0001).

For control of neck disease, the 5- and 10-year regional
relapse-free survival rates were 97.1% and 90.6%,
respectively (Figure 4). Of the 68 patients without
nodal disease in the neck, 12 (17.6%) had elective
neck treatment. Ten received RT to the neck alone and
two received combined RT and neck dissection. The
median dose for this group of patients was 54 Gy (in
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Figure 2. Kaplan-Meier plot (censored values) of disease-free
survival (n = 77).

Figure 3. Kaplan-Meier plot (censored values) of local failure-free
survival (n = 77).
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Table 4. Five-year actuarial rates of local control and freedom from distant metastasis according to carcinoma characteristics.

Parameter No. of patients Local control (%) p value FFM (%) p value

T-stage 1-2 51 93.7 0.0098 90.7 0.0196
3-4 26 79.7 65.7

N-stage 0 64 93.3 0.0055 86.9 0.0301
1-3 13 67.7 66.7

Stage I-II 53 97.9 0.0000 88.7 NS
III-IV 24 69.7 72.3

Ca histology   Mucoepidermoid 24 91.3 NS 95.5 NS
Adenoid cystic 18 94.1 74.1

Adenocarcinoma   9 83.3 88.9

Site Parotid 57 88.9 NS 84.9 NS
Submandibular 18 88.9 77.0

Sublingual 2 100 100

Margin Clear 18 100 NS 91.7 NS
Close 11 100 81.8

Involved 33 80.5 80.8
Unknown 15 84.4 77.9

Abbreviations: FFM = freedom from metastasis; Ca = carcinoma; NS = non-significant.
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TDF). All demonstrated control of disease at the time
of analysis. The remaining nine patients with nodal dis-
ease in the neck necks also received RT to the neck, up
to a median dose of 60 Gy (in TDF). Four had previ-
ously undergone full radical neck dissection. Among
these patients, 1 had a local relapse, 1 had a regional
relapse, 1 had both local and regional relapses, and 2
had distant metastases.

Thirteen patients (16.8%) developed a distant metasta-
sis (nine under local disease control), most commonly
involving the lungs and bones. Of these, 12 had lung
secondaries, while 5 had more than one site of distant
metastasis, including bone and brain. The 5- and 10-
year metastasis-free survival rates were 83.1% and
76.1%, respectively (Figure 5). Most metastases occurred
within the first 5 years of treatment. There was one late
relapse at 82 months. This male patient, who had ad-
enoid cystic carcinoma, received right lower lobectomy
and remained well at follow-up.

Table 4 relates 5-year actuarial rates of freedom from
metastasis to tumour parameters. Patients with T1 or
T2 tumours had significantly higher rates of 5-year
freedom from distant metastasis compared to those
with T3 or T4 primaries (p = 0.0196). Likewise, patients
with node-negative disease had significantly higher
rates of 5-year freedom from distant metastasis com-
pared to those with node-positive disease (p = 0.0301).
Looking at the various types of carcinomas, mucoepider-
moid carcinomas had fewer metastases compared
with adenoid cystic carcinomas and adenocarcinomas,

Figure 4. Kaplan-Meier plot (censored values) of regional failure-
free survival (n = 77).
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Figure 5. Kaplan-Meier plot (censored values) of metastasis-free
survival (n = 77).

although this difference did not reach statistical signi-
ficance. Similarly, no difference was noted among
patients with differing sites or surgical margin status.

Cause-specific survival rates at 5 and 10 years were
91.8% and 91.8%, respectively (Figure 6). Table 5
relates 5-year actuarial rates of cause-specific and over-
all survival to the tumour parameters. According to
the univariate analysis performed, gender, N-stage,
and overall stage were significantly linked to cause-
specific survival, whereas age, gender, T-stage, N-stage,
and overall stage were significantly linked to overall
survival. Multivariate analysis was also performed, with

Figure 6. Kaplan-Meier plot (censored values) of cause-specific
survival (n = 77).
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Table 5.  Five-year actuarial rates of cause-specific survival and overall survival according to carcinoma characteristics.

Parameter No. of patients CCS (%) Univariate p value OS (%) Univariate p value

Age ≤ 57 39 93.6 NS 93.6 0.0045
> 57 38 89.6 70.1

Gender Male 36 81.7 0.0051 71.2 0.0098
Female 41 100 91.5

T-stage 1-2 51 94.8 NS 92.2 0.0001
3-4 26 85.9 59.9

N-stage 0 64 94.3 0.0489 87.3 0.0105
1-3 13 69.2 31.7

Stage I-II 53 97.6 0.0016 92.9 0.0000
III-IV 24 73.5 51.1

Ca histology Mucoepidermoid 24 90.8 NS 85.8 NS
Adenoid cystic 18 100 88.2

Adenocarcinoma 9 100 88.9

Primary site Parotid 57 91.3 NS 85.0 NS
Submandibular 18 92.9 80.0

Sublingual 2 100 50.0

Abbreviations: CCS = cause-specific survival; OS = overall survival; Ca = carcinoma.

none of the above factors showing a statistically
significant effect on cause-specific survival.

DISCUSSION
The age and gender distribution of the patients with
major salivary gland carcinomas in the present series
was similar to those in other series.8 Conley and Baker
reported that older patients responded better to treat-
ment than their younger counterparts.9 This series,
however, did not support this observation, at least when
considering patients as younger or older than 57 years,
the median age in this series. Elsewhere, Spitz and
Batsakis have suggested that females fare better in
terms of outcome than males, and this series showed
similar findings on univariate analysis.10

In this series, local control was significantly influenced
by T-stage (univariate analysis). This finding is in
agreement with that of Theriault and Fitzpatrick, who
demonstrated that 71% of T1 and T2 tumours were
controlled at the primary site compared with 31% of T3
and T4 tumours.8 The current series indicated a local
control rate of 89%, which is comparable with other
series reported in the literature (range, 75 to 90%).11-15

Alaniz and Fletcher did not note any differences in
local control according to histological findings.16 The
current study also failed to demonstrate a difference in
prognosis according to the histological reports. This
may reflect the small number of patients enrolled.

Spiro et al have commented that the clinical stage of
the tumour may influence the outcome to a significantly

greater extent than the histological appearance of
the tumour.17 This is in keeping with the findings of the
univariate analysis of the current data. Differences
in T-stages and overall stage had a significant impact
on local control, cause-specific survival, and overall
survival. In addition, in agreement with another local
series published by Teo et al,15 it was seen that patients
without nodal disease had significantly better local
control, freedom from metastasis, cause-specific sur-
vival, and overall survival. Possible reasons for this may
include better local control for low-staged tumours, as
well as the fact that these tumours belong predominantly
to a particular histological type that seldom metastasises
to regional lymph nodes or distant sites.18

Eneroth has reported that the prognosis of a given type
of malignant tumour is most favourable when it is
located in the palatal region, less favourable when it
is located in the parotid gland, and least favourable
when it is located in the submandibular gland.19 Further
support for this view comes from the study by Borthne
et al who found that patients with malignant tumours in
the submandibular region had more metastases than
patients with malignant tumours in the parotid gland.18

This series, however, did not show any difference in
local control, cause-specific survival, or overall survival
in relation to different lesion sites.

CONCLUSION
Postoperative RT for major salivary gland carcinomas
results in good local control and is still, therefore, an
effective treatment. The T- and N-stages are the main



KH Au, TS Choy, KC Ngan

J HK Coll Radiol 2001;4:189-195 195

prognostic factors for local control and freedom from
metastasis.
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