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abstract
INTRODUCTION  Primary parotid malignancies represent a rare diagnosis, making high-quality comparative research unfeasible. 
There is little UK-based evidence to guide practice. A review was therefore undertaken of a large series of patients treated by a 
multidisciplinary team in a National Health Service tertiary referral centre.
PATIENTS AND METHODS  Retrospective patient record review at the John Radcliffe Hospital in Oxford identified 401 patients 
who had undergone parotidectomy between 1995 and 2010, of whom 50 subjects were given a definitive diagnosis of primary 
parotid malignancy, treated with surgery and postoperative radiotherapy. Case notes, histology and imaging were reviewed by 
the study team.
RESULTS  The median follow up for the cohort was 60 months (range: 1–108 months). Facial nerve function was preserved in 
all patients undergoing partial or total conservative parotidectomy. Although histology showed microscopically close or positive 
margins in 82% of cases, all patients underwent postoperative radiotherapy and locoregional recurrence was identified in only 
two (4%) patients.
CONCLUSIONS  The data presented demonstrate a reasonable and practical multidisciplinary approach to a complex manage-
ment problem. Facial nerve sparing surgery and postoperative radiotherapy result in good control of locoregional disease.

The diagnosis of primary parotid malignancy is rare. The 
UK Cancer Registries recorded 365 cases of parotid cancer 
in 2007, along with 112 classified as unspecified major sali-
vary gland tumour.1 Combining these classifications gives 
crude UK incidence rates of 1.1 per 100,000 for males and 
0.8 per 100,000 for females.Their treatment is challenging 
because of their infrequency, their unpredictable biological 
behaviour and their prolonged risk of locoregional and dis-
tant recurrence. Understanding of their behaviour and man-
agement relies chiefly on publications of large series from 
individual institutions. Surgery has formed the mainstay of 
treatment2,3 and the role of postoperative radiotherapy has 
been established with a growing scope of application.4–15 As 
these data accumulate, a wider perspective can be drawn 
on certain aspects, for example on the prognostic factors in 
advanced adenocarcinoma.16

In the vast majority of patients with head and neck can-
cer, a tissue (cytological or histological) diagnosis has been 
made before arriving at a definitive management plan. This 
is not necessarily the case in patients with parotid malig-
nancy, where the clinical diagnosis is obvious only in those 
with advanced disease. The majority of patients (60%) with 
parotid malignancy present with a discrete lump that is 
clinically indistinguishable from a benign parotid tumour.17 

Preoperative imaging or fine needle aspiration (FNA) and 
preoperative frozen sections may provide a diagnosis in 
some of these patients but in many the diagnosis of malig-
nancy is made only on definitive postoperative histology. 
We therefore have to tailor a ‘universal’ surgical manage-
ment plan for parotid lumps, both benign and malignant, 
acknowledging our inability always to diagnose malignancy 
preoperatively.

This paper reviews the Oxford head and neck multidis-
ciplinary team (MDT) approach to the problem of primary 
parotid carcinoma over the past 15 years. We would accept 
that our follow-up period is relatively short when consid-
ering salivary gland neoplasms (as opposed to other squa-
mous cell cancers in the head and neck).

Patients and Methods
All patients with a diagnosis of parotid cancer in Oxford 
since 1995 were identified from the records of the ear, nose 
and throat (ENT) department as well as the radiotherapy 
and pathology departments. Written and computer records 
were interrogated for the data presented. The study covers 
50 patients (27 male, 23 female; mean age: 54.3 years; age 
range: 19–86 years) treated between 1995 and 2010 at the 
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ENT department at the Oxford Radcliffe Hospitals NHS Trust 
and who were affected by a primary malignancy of the pa-
rotid gland and treated with surgery and postoperative ra-
diotherapy. Over that same period 401 patients underwent 
parotidectomy for all types of tumour of the parotid; hence, 
in this series 12.5% of parotid tumours proved malignant.

Presentation
All patients presented with a mass in the parotid region and 
three patients also had facial nerve weakness at presenta-
tion (in two cases they had complete facial palsy, ie House–
Brackmann grade 6).

Preoperative investigation
FNA specimens were available for 27 of the 50 patients 
who were investigated and treated at the Oxford Radcliffe 
Hospitals NHS Trust. The clinical team or one of a group 
of pathologists (including the author KAS) carried out the 
aspirates. For the other patients, FNA was either not done, 
especially in the early years of the study, or was carried out 
at other centres and material was not available for review. 
Preoperative imaging was by magnetic resonance imaging 
(MRI) unless the patient was claustrophobic.

Staging
On the basis of the clinical records and radiologic findings, 
patients were retrospectively classified in accordance with 
the International Union Against Cancer ‘tumour, nodes, 
metastasis’ staging for malignant salivary gland disease.18 A 
total of 22 (44%) patients had T1 disease, 17 (34%) had T2, 
5 (10%) had T3 and 6 (12%) had T4a. One patient had N1 
disease at the time of presentation.

Histology
The histopathological classification after surgery is shown 
in Figure 2. A total of 33 (66%) cases were classified as low 
grade and 10 (20%) as high grade. The remaining seven 
cases were adenoid cystic carcinoma, where there is no 
consensus on histological grading.

Surgery
The extent of surgery was dictated by the site (superficial 
or deep lobe) and size of the tumour. Forty (80%) patients 
had tumours involving the superficial lobe of the gland and 
underwent partial parotidectomy. Seven (14%) had tumours 
involving both the superficial and deep lobes of the gland 
and underwent total conservative parotidectomy. Two (4%) 
had preoperative complete facial palsies and underwent 
radical parotidectomy. One underwent total conservative 
parotidectomy with ipsilateral neck dissection (this patient 
had a tumour involving both superficial and deep lobes of 
the gland with involved level 2 lymph nodes).

The definitive microscopic examination of the resected 
tissue revealed close or positive excision margins (<5mm)19 

in 41 (82%) of the 50 patients. In the remaining nine (18%) 
patients, surgical margins were clear.

Radiotherapy
Postoperative radiotherapy was given in all cases in this 
report on the basis of the histological findings, tumour di-
mensions, type of surgery performed and extent of cervical 
lymph node metastasis. The radiotherapy dose was 60Gy in 
30 fractions in all these cases, usually delivered conformally 
as a wedged pair of anterior oblique and posterior oblique 
beams.

Results
Fine needle aspiration
Of the 27 patients who had preoperative FNA, 18 (66.6%) 
had a definitive diagnosis of malignancy and in 12 (44.4%) 
of these patients, the tumour was accurately subtyped on 

Figure 1  Length of follow up for patients in this report

Figure 2  World Health Organization histopathological 
classification after surgery
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FNA when compared with the final histology. Cytological di-
agnosis of a benign tumour (false negative) was made in 4 
of 27 patients (14.8%). On review, the reasons for discordant 
diagnoses were sampling bias (lesion not adequately sam-
pled) in one case and errors in cytological interpretation 
(lesion sampled but misread) in three. The test was non-
diagnostic in 5 of 27 patients (18.5%) and when assessed on 
the basis of the number of aspirates performed, the rate was 
higher for clinicians (62.5%, 5 of 8) when compared with 
the pathologists (3.5%, 1 of 28).

Recurrence
There were only two cases of recurrence (4%) among these 
fifty patients. The first patient had adenoid cystic carcinoma, 
staged as T4 N0 at presentation. This patient underwent total 
conservative parotidectomy with a macroscopically positive 
margin. Postoperative radiotherapy was given but local recur-
rence occurred two years after the completion of treatment.

The second patient had T1 N0 epithelial myoepithelial 
carcinoma. This patient also underwent total conservative 
parotidectomy with positive excision margins and received 
postoperative radiotherapy. After two years the patient de-
veloped local recurrence (presenting with a complete facial 
palsy), which was managed surgically by cortical mastoidec-
tomy with revision parotidectomy followed by brachytherapy.

Metastasis
Distant metastasis occurred in both of the patients who de-
veloped recurrence. The metastases affected the lungs in 
the patient with adenoid cystic carcinoma while the patient 
with recurrent myoepithelial carcinoma developed intrac-
ranial metastasis.

Facial nerve function
The facial nerve was anatomically intact postoperatively 
in all the patients (48) who underwent partial and total 
conservative parotidectomies. Facial nerve function in the 
long term (after surgery and postoperative radiotherapy) 

was normal in all these cases (House–Brackmann grade 1). 
Among this group, one patient with acinic cell carcinoma 
presented with partial facial nerve palsy preoperatively but 
recovered after undergoing total conservative parotidecto-
my. The two patients who underwent radical parotidectomy 
had a complete facial nerve palsy (House–Brackmann grade 
6) preoperatively.

Discussion
There is controversy regarding the management of primary 
carcinoma of the parotid gland. Complete surgical exci-
sion of the tumour along with an adequate margin of his-
tologically normal tissue remains the main aim of surgical 
treatment. However, much of the surgical literature details 
management plans tailored to specific histologic diagnoses 
although this diagnosis is usually not available definitively 
until the surgical excision has occurred. Different studies 
have also recommended different surgical approaches de-
pending on tumour stage and grade.6–8,20

Although the aim of surgical removal with clear margins 
would be agreed, the extent to which this may be achieved 
is complicated by the relationship between the tumour and 
the facial nerve. In our series there was a close or positive 
microscopic margin19 in 82% of cases and this is largely re-
lated to performing facial nerve sparing surgery. Histologi-
cal studies of such surgery for benign disease have shown 
focal capsular exposure in virtually all cases.21,22 In surgery 
for malignant parotid tumours, Bron et al found 74% of pa-
tients had microscopic positive margins and yet had similar 
survival and recurrence rates with postoperative radiother-
apy to those patients undergoing more radical surgery.4

The consensus of opinion is that a functionally intact 
nerve should be preserved if there is no intraoperative find-
ing of direct macroscopic nerve invasion.23,24 The rationale 
for this is that resection of an intact nerve has not been 
shown to improve local disease control.25 The results in 

Figure 3  Fine needle aspirate containing uniform epithelial 
cells (May-Grünwald-Giemsa staining; 200x magnification)

Figure 4  Histological section of acinic cell carcinoma with 
solid and cystic areas (haematoxylin and eosin staining; 200x 
magnification); specimen from the same patient as the FNA in Fig 3
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our series would certainly support this approach. We report 
an overall recurrence rate across all histological subtypes of 
4%, while historical series over several decades have reported 
rates around 25% with a range of 14–40%.4–6,12,26 However, we 
would accept that the follow-up time for our patients is not suf-
ficient to draw firm conclusions regarding overall survival of 
the cohort.

There is also debate regarding the indications for post-
operative (adjuvant) radiotherapy. All patients in this series 
received radiotherapy treatment. Radiotherapy was advised 
because of the close or positive margins and also in the hope 
of reducing the risk of locoregional recurrence entailing the 
need for revision surgery, which is associated with a much 
greater risk of facial nerve injury than primary surgery.

Clear indications for post-operative radiotherapy may in-
clude macroscopic residual tumour, high grade cancers and 
probably microscopic positive margins. Relative indications 
include perineural spread, tumour close to the nerve and cer-
vical node metastases.27 Clear evidence of a dose response is 
lacking in this rare disease and the dose of 60Gy in daily 2Gy 
fractions represents a practical consensus. Developments in 
radiotherapy technique, such as intensity modulated radio-
therapy, have been applied to parotid treatment28,29 and the 
hope is that this may permit an escalation of dose with the 
aim of increasing local control. The precise role and impact of 
newer technologies, however, remains to be defined.

Results of FNA were available for 27 patients, 5 (18.5%) of 
whom had non-diagnostic aspirates. The lower non-diagnostic 
rate of 3.5% was seen for pathologists carrying out the proce-
dure in dedicated FNA clinics, emphasising that due attention 
to and experience of the aspiration technique are important 
for a diagnostic result. The higher rate of 62.5% for clinicians 
probably reflects a mixture of junior and senior doctors with 
varying expertise carrying out the procedure in routine out-
patient clinics.

When non-diagnostic results are excluded from the analy-
sis, preoperative FNA was found correctly to predict the tu-

mour type in 12 of 22 patients (54.5%). In a further six patients 
it provided a positive diagnosis of malignancy. Thus, when the 
FNA sample was diagnostic, the predictive rate of malignancy 
in our series was 81.8% (18 of 22), indicating that 8 out of 10 
patients with parotid malignancy were correctly identified on 
FNA (Figs 3 and 4). Direct comparison of these figures with 
published series on sensitivity and specificity of salivary gland 
FNA would be misleading as our series includes only malig-
nant tumours. Benign tumours account for the vast majority of 
parotid neoplasms and their exclusion in this study results in 
a sampling bias.

There were four patients in whom FNA gave a false nega-
tive result of a benign tumour. In three of these patients rep-
resentative material was present but not correctly interpreted 
and in the fourth patient the lesion was not fully sampled. Sali-
vary gland tumours are uncommon and, as a result, exposure 
of pathologists to their cytological appearances can be limited. 
Additionally, a degree of morphological overlap exists in the 
cytological appearance of different tumours, which can lead 
to diagnostic errors even among experienced pathologists. An 
important message from this study, which we have incorpo-
rated in our current cytological practice, is that unless char-
acteristic cytological features are present, a specific diagnosis 
of salivary gland tumour subtype is avoided. Instead, we state 
that the aspirate findings suggest a salivary gland neoplasm 
and, where possible, a list of differential diagnosis is offered so 
that an appropriate surgical decision can be made.

Notwithstanding these limitations, FNA has a useful role in 
the management of salivary gland tumours. A malignant cytol-
ogy result can provide for better preoperative counselling of 
patients, including increased risk to facial nerve function and 
the likelihood of requiring postoperative radiotherapy.

Imaging is used to confirm that a palpable mass is within 
or arising from the parotid and to give an indication of its ex-
tent, anatomical relations and likely nature. MRI is preferred 
to ultrasound for its ability to demonstrate the deep lobe of the 
parotid and its sensitivity in demonstrating perineural tumour 

Figure 5  Axial STIR (A), T1-weighted (B) and gadolinium enhanced, fat saturated T1-weighted (C) MRI scans showing a large, well 
circumscribed, avidly enhancing mass lesion of the deep lobe of the left parotid (arrowheads in A). The images clearly demonstrate 
infiltration into the parapharyngeal fat (large arrow in B), posterior displacement of the internal carotid artery (large arrowhead in B), 
anterior displacement of the medial pterygoid muscle (small arrowheads in B) and anterolateral displacement of the retromandibular vein 
(small arrow in B) suggesting that the facial nerve is laterally displaced by the mass although it cannot be visualised in this case. It was 
not possible to distinguish with certainty between a pleomorphic adenoma and a malignant tumour on the basis of this scan. Histology 
showed an acinic cell carcinoma.
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spread. MRI can also provide valuable information regarding:
1.	 the position of the tumour in relation to the main trunk of 

the facial nerve;
2.	 findings not appreciated clinically, such as a small tumour 

in the contralateral parotid or a second small primary tu-
mour within the ipsilateral parotid;

3.	 the extent of any nodal disease (within the parotid itself 
or in the neck), whether or not it is suspected on clinical 
grounds;

4.	 the presence of perineural tumour spread including in-
tracranial spread via the facial nerve (that would indicate 
incurable disease); and

5.	 the presence of extraparotid spread, eg invasion of the 
mandibular ramus, skull base or parapharyngeal space 
as well as encasement or occlusion of the internal ca-
rotid artery or internal jugular vein.
MRI is also the imaging modality of choice for post-treat-

ment follow up.
It is important to realise that it is often impossible to dis-

tinguish benign from malignant lesions on imaging. Many 
well differentiated malignant salivary gland tumours are well 
circumscribed and appear similar to benign tumours on MRI, 
computed tomography (CT) and ultrasound (Fig. 5). Positron 
emission tomography (PET) combined with CT gives anatomi-
cal as well as metabolic information about a tumour. This can 
give an indication of malignancy and has become important in 
the investigation of tumours in other parts of the body, eg lung 
and oesophagus. Unfortunately, there is significant overlap in 
the PET–CT appearances of benign and malignant parotid tu-
mours30 and it is therefore not part of our routine investigation 
for parotid tumours.

Conclusions
This paper details how the Oxford head and neck MDT has 
approached the problem of primary parotid carcinoma over 
the past 15 years and describes the patient outcomes meas-
ured. We would accept that our follow-up period is relative-
ly short when considering salivary gland neoplasms (as op-
posed to other squamous cell cancers in the head and neck). 
The MDT has adopted the following approach to patients 
presenting with a parotid mass:
1.	 Preoperative investigation includes a minimum of FNA 

and MRI (contrast enhanced CT is a reasonable alter-
native in cases where MRI is contraindicated), which 
inform patient counselling and discussion of adjuvant 
radiotherapy.

2.	 The extent of surgery is dictated by the site and size of 
the tumour and involves a form of superficial or total 
conservative parotidectomy with preservation of a func-
tioning facial nerve.

3.	 There is a low threshold for adjuvant radiotherapy with 
60Gy in 2Gy fractions in the hope of reducing the risk of lo-
cal recurrence (and hence avoiding the risk of revision sur-
gery with its greatly increased risk of facial nerve injury).
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