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Cancer of the parotid gland; long-term follow-up. A single centre
experience on recurrence and survival
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Abstract
Background. The aim of the study was to investigate the results of treatment of malignant parotid gland tumours at a single
centre during a 56 year period, focusing on tumour control and survival. Patients and methods. At Uppsala University
Hospital, Sweden, 144 patients (73 male and 71 female) with parotid cancer were treated between 1948 and 2004. The
mean and median ages were 62 and 65 years, respectively (range 16�89 years). Surgery was the primary treatment in 113
(78%) patients followed by radiotherapy in 81. Postoperative radiotherapy in doses of 64�66 Gy, where the intention was
curative and delivered with either split course or not, was administered to a majority of patients after 1970. The split-course
mode was practised between 1970 and 1989. The median follow-up time was 8.3 years for patients still alive. There were 57
(40%) relapses, of which 40 were local recurrences with 26 inside the treatment volume.Results. The overall 5-year survival
was 53%. The majority of tumour-related deaths appeared in the first 3�5 years after diagnosis. Age, co-morbidity, the
presence of lymph node metastases, adenoid cystic carcinoma and extent of disease were important for outcome; gender,
however, was not. We found no difference in the survival between patients following split course therapy versus continuous
fractionation. No difference could be seen in the survival of patients treated in the 1970s versus the 1990s. Conclusions. Age,
nodal engagement, a higher T-stage, adenoid cystic carcinoma histopathology, facial palsy and intercurrent disease worsen
the outcome of patients, whereas gender does not. Treatment principles at our hospital have been surgery followed by
radiotherapy since the early 1970s even though a split course technique was practised during a part of this period. Survival
has not improved markedly. Thus, there is scope for improvement for this group of patients.

Malignant tumours of the parotid gland are unusual.

They represent about 0.5% of all cancers and less

than 5% of tumours in the head and neck region [1,2].

In Sweden, approximately 0.6�0.8/100.000 persons

are diagnosed each year, resulting in 80�90 new

patients [3]. Most of them are older than 60 years at

the time of diagnosis; however, these tumours can

also affect younger individuals [4,5]. There is no

proven gender predominance [6]. Mucoepidermoid

carcinoma is the most common tumour followed by

adenocarcinoma, mixed type malignant tumour,

adenoid cystic carcinoma, acinic cell carcinoma,

undifferentiated and squamous cell carcinomas [1,2].

The etiology of parotid gland carcinoma is ob-

scure. It has been associated with exposure to

ionizing radiation [7], familial predisposition and

inhalation of wood dust [1]. However, there is no

apparent association with any etiological factors in

most cases [2].

The treatment of choice for malignancies of the

parotid gland, as in other salivary gland tumours, is

surgery with or without adjuvant radiotherapy

[1,2,8]. The aim of the surgery is to remove the

tumour radically without compromising the facial

nerve. In cases where the facial nerve is surrounded by

tumour, it has to be sacrificed. Radiotherapy has been

used as a complement to surgery either preoperatively

or, in most cases, postoperatively, for tumours with

a high malignancy grade and/or advanced stage

(III�IV) [6,9,10]. For inoperable patients, radiother-

apy has been the only treatment given. 3-D conformal

radiotherapy techniques have been used in the

Correspondence: Lena Cederblad, Department of Oncology, Radiology and Clinical Immunology, University Hospital, SE-751 85 Uppsala, Sweden.

Tel: �46 186115586. Fax: �46 186115528. E-mail: lena.cederblad@akademiska.se

Acta Oncologica, 2009; 48: 549�555

(Received 8 July 2008; accepted 10 December 2008)

ISSN 0284-186X print/ISSN 1651-226X online # 2009 Informa UK Ltd. (Informa Healthcare, Taylor & Francis AS)

DOI: 10.1080/02841860802680419



Scandinavian countries since the early 1970s. Che-

motherapy has not been used up-front as a treatment

of choice.

Clinical stage, facial nerve involvement and nodal

status have a significant impact on treatment out-

come [8,10�13].

The aim of the present study was to investigate the

clinical outcome for primary parotid gland carci-

noma in material from one centre during a time span

of 56 years (1948�2004) focusing on local control

and survival. This long follow-up period implies that

some development in treatment should have oc-

curred. The study was approved by the Ethical

Board of the Medical Faculty of the University in

Uppsala, Sweden.

Materials and methods

Patients

At the Departments of Oncology and Otorhinolar-

yngology (ORL) at the University Hospital, Up-

psala, Sweden, 144 patients with cancer of the

parotid gland, were treated between 1948 and

2004. The median age of this group was 65 years

(range 16�89). Seventy-three patients were men

(51%) and 71 women (49%) (Table I).

The patient files were retrieved from the ORL

and/or the Oncology Departments. Information on

the surgery, radiotherapy and the subsequent follow-

up were extracted from the available records. Con-

current illnesses were noted in some records. Most

patients were monitored at the Oncology Depart-

ment and/or at an ORL Department either at the

University Hospital, Uppsala, or at a local county

hospital. Records for follow-up or correspondence

provided information on recurrence, time to recur-

rence, treatment at recurrence and cause of death.

Twelve (8%) patients were lost to follow-up. Causes

of death (see Table II) were extracted from the

Swedish Cancer Registry at The Board of Health

and Welfare of Sweden. We were, therefore, able to

find the cause of death for the patients by means of

investigating these records. It was possible for us to

state the cause of death even though the patients

were lost to follow-up in the medical records.

Symptoms at diagnosis

One-hundred-and-nineteen patients (83%) pre-

sented with a swelling, which led the patient to

seek medical advice. In a total of 20 cases (14%),

facial palsy was present at the time of diagnosis, and,

for 12 of these patients, a lump was also present. The

median time of duration of symptoms was 6 months

(range 1 week to 32 years) up to diagnosis.

The most frequent tumours were the mucoepi-

dermoid carcinomas (25%), adenoid cystic carcino-

mas (18%), adenocarcinomas (17%) and acinic cell

carcinomas (15%) (see Table II).

Of the 144 patients, 81 patients (56%) had

surgery combined with radiotherapy (RT), an addi-

tional 32 patients (22%) underwent surgery alone

and 26 patients (18%) received only RT. Five

patients (3%) did not receive any treatment due to

their poor medical condition and/or advanced age.

In 34 patients (24%), RT was administered post-

operatively because of non-radical surgery.

Table I. Patient characteristics. The age, gender, T-stage, N-stage,

M-stage and treatment are shown.

Number Age, median years

Number 144 65 (range 16�89)

Male 73 67 (range 16�86)

female 71 64 (range 17�89)

T-stage

T1 17

T2 47

T3 14

T4 19

Tx 47

N-stage

N0 76

N� 39

Nx 29

M-stage

M� 8

Treatment

Surgery, alone 32

Surgery�RT 81

RT, alone 26

BSC 5

RT� radiotherapy; BSC�best supportive care; Tx�T-stage not

available. Nx�N-stage not available.

Table II. Histopathology according to original diagnosis for all

studied patients. The most common diagnosis was mucoepider-

moid carcinoma, followed by adenoid cystic carcinoma and

adenocarcinomas.

Histopathology Number

mucoepidermoid carcinoma 36

adenoid cystic carcinoma 26

Adenocarcinoma 24

acinic cell carcinoma 21

squamous cell carcinoma 13

mixed type carcinoma 3

Large cell carcinoma 3

adenopapillary carcinoma 2

Reticular cell carcinoma 1

adenomatous carcinoma 1

cystic papillary carcinoma 1

cancer UNS 13

Total number 144
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TNM-staging did not exist in the medical charts

at all. The TNM-staging was performed retrospec-

tively in all cases according to the 6th edition of the

Union Internationale Contre le Cancer, UICC [14].

The original histopathological diagnosis was used.

Due to the large time span and difficulties in finding

all the specimens, no pathological reviewing of the

material was performed.

Surgery

For 113 patients (78%), radical surgery was the

primary treatment. Sixty-eight (47%) of these pa-

tients underwent primary surgery and received

radiotherapy postoperatively. In 32 of these cases,

the patients did not receive any other primary

treatment than surgery. Thirteen had surgery after

radiotherapy. Thirty-one (22%) patients did not

undergo surgery due to advanced disease or poor

medical condition.

Surgery was performed whenever the tumour was

deemed operable. The patients received postopera-

tive radiotherapy if the margins were positive after

surgery, if there was residual disease or if the tumour

was of a more aggressive type, i.e. adenoid cystic

carcinoma. Neck dissection was performed when the

tumour in the lymph nodes was �N1 or when there

was a residual lump that had not disappeared with

radiotherapy.

The surgery consisted of either total or partial

parotidectomy. Neck dissection was performed in

five cases according to records. For the remaining

patients, surgery was not performed because of the

extent of the disease.

Radiotherapy

Eighty-one patients were treated with RT as part of

their primary treatment, 34 of those because of non-

radical surgery, meaning that the surgery aimed for

cure, but the postoperative margins were positive

and radiotherapy was added to enable cure. Primary

radiotherapy was the treatment of choice when the

tumour was considered unsuitable for surgery be-

cause of the extent of the tumour. An additional 26

patients received RT alone without surgery. Before

1970, radiotherapy was administered once daily with

a 100�180 kV Roentgen- or Cobalt source and a

multi-field technique. Between 1948 and 1969 all

but one patient had postoperative radiotherapy.

Before 1970, the treatment was given with one daily

fraction and according to the records, no pauses

were granted during the treatment period. After

1970, the linear accelerators came into use and most

patients received their treatment with these accel-

erators. During the 1980s, more treatments were

computer planned with increased accuracy and

precision of the treatment. The treatment has been

delivered with 3D conformal radiotherapy since the

arrival of the linear accelerators in the early 1970s

according to our local standard.

The common standard at our department since

the arrival of the linear accelerators was treatment

schedules with daily fractions of 2 Gy with a weekly

dose of 10 Gy to a total dose of 64�66 Gy. The

median area of the treatment fields was 140 cm2

(range 48�315). This was based on 52 cases in

whom the surface area could be defined. The

treatment volumes could not be estimated.

Of the 107 patients who received radiotherapy, 45

received their treatment with a split-course proce-

dure, the treatment was delivered with a planned

pause of 14 days after 4 weeks of RT corresponding

to approximately 40 Gy.

The split course was standard treatment between

the years 1970 and 1989. The split course was

introduced since it was observed that the patients

suffered considerable acute reactions to the skin and

it was therefore considered inappropriate to give the

entire radiotherapy in one series. Two patients

had a pause when surgery was performed. These

two patients received additional radiotherapy after

surgery.

Palliative doses never exceeded 50 Gy and ranged

from 10 to 46 Gy.

Five patients received no active therapy but were

given best supportive care (BSC), (Table I).

Statistical methods

Overall, cancer-specific and relapse-free survival

were analysed using the Kaplan-Meier method.

Patients who were lost to follow-up were analysed

to the last known date of contact. If known, the

cause of death was given. Differences in survival

between groups were calculated with the log rank

test (Statistica Software release 8), x2 test and a

multivariate analyses was performed. The survival

was calculated for 136 of 144 patients. One patient

was diagnosed and operated abroad and the exact

date of diagnosis could not be found. For two other

patients, it was not possible to find the date of

diagnosis.

Results

The clinical characteristics of the patients are pre-

sented in Table I. The patients in our study were

diagnosed in different time periods. Sixteen patients

were diagnosed before 1970, 55 patients were

diagnosed between 1970 and 1979, 42 patients

were diagnosed 1980�1989 and 28 patients were
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diagnosed after 1989. For two patients, who were

diagnosed with cancer of the parotid gland, it was

not possible from the medical files to conclude when

these diagnoses were established.

Data retrieved from the patient files were suffi-

cient for TNM-staging in retrospect for 97 cases

(67%) for T-staging. The N-staging was done with

N�or N0 in 115 cases (80%). Eight patients (6%)

had distant metastasis at diagnosis and were conse-

quently staged as M1. T- and N-stage could not be

found in 47 and 29 cases respectively.

At our department, surgery followed by radio-

therapy has been the treatment of choice for patients

with adenoid cystic carcinomas, and for patients

with any other tumour types, when the margins were

not radical. In cases where there was evidence of

infiltration into the nerves or advanced stage, post-

operative radiotherapy was also delivered.

The overall five-year survival was 53% (Figure 1).

The five-year survival for patients younger than 65

years was 58% while the 5-year survival for patients

65 years and older was 23%, pB0.00001 (Figure 2).

Histopathology was diverse in this relatively small

group of patients. The best 5-year survival of 70%

was reported in patients with adenoid cystic cancer.

Patients with mucoepidermoid carcinoma had the

poorest prognosis with a 5-year survival of 30%.

There were no significant differences (p�0.198).

Twenty (14%) patients had facial palsy at diag-

nosis and these patients had a poorer prognosis than

patients without facial palsy. The 5-year survival in

this group was 18%, compared with patients without

facial palsy for whom the 5-year survival was 55%.

This was a significant difference in survival (p�
0.017). Patients with a more advanced stage had a

poorer prognosis than those with earlier stages at

diagnosis. Stage I disease had a 5-year survival of

59% while stage II had one of 48%, stage III 37%

and stage IV 22% respectively. The differences are

significant (p�0.0094). Data are not shown. Stage

and survival for the described groups was only

performed for patients where staging could be

achieved.

Survival according to N-stage showed a 5-year

survival for N0-stage of 75% whereas N�had a

5-year survival of 15% (Figure 3).

Fifty-two (36%) patients died of parotid gland

carcinoma, 22 (15%) died from other cancers while

44 (30%) died from other causes, for instance heart

disease, pneumonia and other infectious diseases.

Twenty-six patients (18%) were still alive at closing

date of the study (February 1, 2007).

We compared the outcome for patients treated in

the 1970s with that of patients treated in 1990s. The

median radiation dose to the target was 59.9 Gy to

patients in the 1970s and 62.2 Gy to patients in the

1990s. There was no significant difference in survi-

val between the two periods (p�0.475), data are not

shown.

Of the 139 patients treated, nine progressed

locally in direct connection with treatment or devel-

oped distant metastases within a few weeks of

treatment. One-hundred and twenty-eight patients

(89%) achieved local control after primary treatment

but none of the eight patients that presented with

distant metastases at diagnosis achieved disease

control.

For a total of 102 patients, information concern-

ing recurrence or not could be detected. Fifty-seven

patients (40%) suffered a relapse. Forty patients

(28%) reported local recurrences. In 26 (18%) of

these cases, the recurrences occurred within the

treatment volume. The radiation doses in these

patients were not lower within the treated volumes
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Figure 1. Survival in the whole group, overall survival. Informa-

tion was available for 139 patients. Median survival was 6.1 years

and mean survival was 10.5 years.
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Figure 2. Survival and age. Groups younger and older than the

median of 65 years. Log-rank test pB0.00001.
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than in others. The median and mean times to

recurrence were 1.4 years and 3.2 years respectively.

Patients treated according to the split-course sche-

dule did not exhibit more local recurrences than the

patients with continuous radiation treatment. Data

are not shown.

Nineteen patients received radiotherapy with a

palliative intent. Twenty-five (17.4%) patients re-

ceived palliative chemotherapy after recurrence.

Overall survival was 53% in the whole group as

concluded at the end of the study (February 1,

2007). Younger patients (B65 years) had better

survival and prognosis than older patients. Survival

was, in all aspects, better in the younger age group,

whether defined as cancer specific or not. In the age-

group younger then 65 years, the 5-year survival was

74% while it was 37% in the group 65 years and

older. The patients in the older age group had more

intercurrent diseases, which both hampered their

treatment and caused more morbidity. The differ-

ence in survival was significant (pB0.000001) (see

Figure 2).

There was no difference in survival between

genders (p�0.49). Data are not shown.

All in all, 103 (72%) patients had died when this

analysis was performed. Fifty-two patients (36%)

died from cancer of the parotid gland, 10 (7%) died

of other cancers, 22 (14%) died from cardiovascular

or pulmonary disease and the remaining 34 patients

(24%) died of other causes.

Twenty-six (18%) patients were alive at follow-up

on February 1, 2007. Twelve (8.0%) patients,

including one from abroad, were lost to follow-up.

However, reported cause of death and time to death

were extracted from the Death Registry of Sweden

and the information was available for all deceased

patients with the exception of three lost to follow-up.

It has not been possible to perform an adequate

analysis of the median-relapse free, cancer- specific

or overall survival due to a lack of data in a number

of cases as regards the presence or absence of viable

cancer at the time of death.

Discussion

The relatively low frequency of malignant parotid

tumours presents many problems; prospective stu-

dies would demand collaboration from several cen-

tres for many years in order to recruit enough

patients to attain an acceptable level of significance.

The studies presented in the literature are mainly

retrospective in nature. Due to the variety of

histopathology, it is difficult to achieve a complete

survey of the disease. In order to obtain homogenous

material, the group most often studied is the largest

group, mucoepidermoid cancer [12,15,16].

In the 1960s and 1970s, a series of investigations

concerning the parotid gland was performed by

Eneroth et al. They investigated the effects of

radiotherapy on salivary glands and showed that

radiotherapy had a diminishing effect on function

and size of the parotid gland after radiotherapy [17].

There seems to be agreement in literature that

parotid gland tumours should be treated with surgery

with or without radiotherapy [1,9,10,18,19]. In

previous years, many centres used single modality

treatment [1,2], but since the beginning of the 1990s

there has been a trend towards the addition of

postoperative radiotherapy with improved outcome

as a result [20].

Östman et al [21], however, found in their

comparison of all salivary gland tumours in Sweden

during three time-periods no difference in survival,

which is in accordance with our results. This may be

surprising but, when we scrutinized the material, we

realised that the patient cohort is basically the same

and the treatment modalities have not changed

markedly since the 1970s. In our material, which

before 1970 mainly comes from the Department of

Oncology, might be bias, treatment was surgery with

postoperative radiotherapy in patients with advanced

disease and aggressive histopathology.

Since the linear accelerators came into use in the

1970s, surgery in combination with postoperative

adjuvant radiotherapy has been implemented.

The 5-year survival rate in our material was 53%.

This is in the lower range but comparable to the

findings of others showing survival rates of 50�81%

[6,9,11,13,18,19]. In our study the median age was

65 years, which is higher than in most comparable
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Figure 3. Survival depending on N-stage. N0�76, N��39. It

was possible to define the N-stage in 115 cases. Since the

information was not very detailed we grouped patients with no

known lymph node metastases (N�0) or with known lymph node

metastases present (N�) at diagnosis. The outcome for patients

with N�disease was worse, with a 5-year survival of 15% while

N0 disease had a 5-year survival of 78%. pB0.00001.
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studies, where the median age ranged between

50�61 years [9,10,18�20] except in a study by

Kohl in which the median age was the same as in

our study. The discrepancy to other studies may also

be a consequence of selection in these studies.

As in other studies, gender had no impact on

survival [8,12]. In several reviews [8�10,20], it has

been reported that tumour size, malignancy grade

and extent of the tumour are major determinants

predicting survival, which we also observed. Pre-

sence of lymph node metastases implies a larger risk

of recurrence and worsens the prognosis in our

study, as confirmed by others [6,8,10,11,16]. It is

consistent with our findings that patients with more

advanced disease have a much poorer outcome in

terms of overall survival and recurrence rate. Nerve

infiltration and facial palsy was associated with

poorer outcome and poorer survival in our study as

well as in a study by Zbären [6].

The split-course method was used in our material

between 1972 and 1989. This procedure did not

affect the outcome, which was shown in our study in

the comparison of treatment given during the 1970s

when the split-course procedure was used compared

with the 1990s when it was not. We wanted to

estimate the treatment volume but found that this

was not possible. The figures are therefore given for

treatment surface area. They give, however, a fair

estimate of the volumes treated in the material.

It was at an early stage of the study obvious to us

that a retrospective analysis of the material would be

problematic to achieve because of difficulties in

finding the histopathological material due to the

large time span. No such retrospective histopatho-

logical analysis has therefore been performed. The

distribution of histopathology seems, however, to be

in accordance with the findings of other authors.

The data from the medical records have been sparse

in some cases. Despite this, we have only lost 12

(8%) of 144 patients to follow-up. In all but three

cases, we found the registered cause of death.

In our study, postoperative radiotherapy has been

performed in cases with nerve involvement and non-

radical resection as well as in cases of adenoid cystic

carcinoma and advanced stage disease. Postopera-

tive radiotherapy has been used as standard treat-

ment since the 1970s in our material and is

recommended in several recently published studies

[8,12,13]. However, the role of radiotherapy has

been debated by several authors through the years

but there now seems to be agreement that non-

radical surgery, inoperable tumour due to tumour

extension and more advanced stages require adju-

vant radiotherapy. This also seems to be true for

certain histopathological types (adenoid cystic car-

cinoma) [8,9,13,20].

Thus, our conclusions are that age, nodal engage-

ment, higher stages, adenoid cystic carcinoma, facial

palsy and intercurrent disease worsens the outcome

of patients, while gender does not. We are not

content with the finding that the addition of radio-

therapy treatment, which has changed from split to

continued radiotherapy for an uninterrupted period

of 6�6.5 weeks, has not made any real difference in

outcome concerning local control and/or survival

since the 1970s. In our study, we could not

demonstrate any improvement in outcome, mainly

because the treatment did not change markedly since

the 1970s in spite of the use of split course technique

during a period. The adjuvant radiotherapy prolongs

the time of local control and survival in patients with

non-radical surgery, nerve involvement, adenoid

cystic carcinoma and high stage disease.

We believe that new treatment methods must be

developed to improve outcome in this ageing group

of patients. Hyperfractionated radiotherapy has been

discussed by Wang et al. in a study from 1991 as a

means of improve the outcome in unresectable cases

[22].

No large prospective studies have been performed

but should be recommended.

New treatment modalities are needed to improve

the outcome for patients with parotid cancer.

The current rapid development in molecular

biology will hopefully produce new tools for diag-

nostics and treatment with high specificity to target

sensitive phases in cycling tumour cells. A combina-

tion of surgery, external radiotherapy and substances

specifically addressing remaining tumour cells may

be envisioned.

Conclusion

1. Diagnosis before or after 1980 showed no

significant difference in survival, no significant

difference N�versus N0, no significant difference

advanced disease versus not advanced disease, no

significant difference according to age and not more

significant numbers of facial palsies.

2. Overall survival is significantly influenced by

age, facial palsy, N�and advanced stage but not

influenced by gender, histopathological diagnosis,

time period of diagnosis or split course radiotherapy

in a multivariate analysis.

3. There is no difference in outcome according to

split course radiotherapy; the use of split course

radiotherapy is similar between the groups when it

comes to appearance of facial palsy, N�and age.
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