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Abstract
Background: Metastatic cutaneous squamous cell carcinoma is the most common parotid malignancy in Australasia.
Prognostic indicators are not clearly defined and the extent of surgical resection required is controversial.

Methods: A retrospective analysis was conducted of 63 patients who underwent surgery for metastatic cutaneous
squamous cell carcinoma of the parotid gland at a tertiary hospital over a 10-year period.

Results: The five-year overall survival rate was 53 per cent, the disease-specific survival rate was 78 per cent and
the locoregional control rate was 72 per cent. Immunosuppression and no adjuvant radiotherapy were associated
with a significant reduction in disease-specific survival. None of the factors analysed had a significant effect on
locoregional control rates.

Conclusion: More extensive surgery, including lateral temporal bone resection, may improve local control rates in
cases of more advanced disease. The reduced survival of immunocompromised patients must be considered when
planning their management.
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Introduction
Metastatic cutaneous squamous cell carcinoma (SCC)
is the most common malignancy of the parotid gland
in Australia and New Zealand.1 Cutaneous SCC of
the head and neck region has a 2–5 per cent metastasis
rate, with intra-parotid lymph nodes being the most
common site for metastatic spread.1,2 Clinical and
pathological factors of cutaneous SCC that have been
shown to correlate with a greater risk of developing
metastases to lymph nodes include: thick lesions
(over 4–5 mm), large size (over 2 cm), high-grade,
perineural invasion, lymphovascular invasion, location
on or around the pinna, local recurrence, and immuno-
suppression.3 The incidence of locoregional metastases
in patients with cutaneous SCC with these adverse
factors is increased to 16–35 per cent.1 Although
only a minority of cutaneous SCC lesions metastasise,
given the high incidence of cutaneous SCC in
Australasia, the absolute number of patients affected
is of clinical significance.
The published evidence suggests that the optimum

treatment of metastatic cutaneous SCC of the parotid
is surgical resection with adjuvant radiotherapy.1,4

Surgery alone may be appropriate for selected patients

who have early disease with low-risk histopathological
features. There is controversy surrounding the extent of
the parotid surgery, both regarding the extent of parotid
resection (whether the deep lobe should be cleared) and
facial nerve resection. Clinically positive neck nodes
should be treated with neck dissection. The treatment
of the clinically and radiologically node-negative (N0)
neck is debatable. The incidence of occult cervical
nodal disease in these cases can be as high as 35–50
per cent,4,5 and therefore many advocate selective
neck dissection or radiation treatment to the neck.
Lateral temporal bone resection may have a role in
the treatment of selected tumours.6–9

Various patient, tumour and treatment factors have
been shown to beprognostic indicators inmetastatic cuta-
neousSCCof theparotid, but discrepancies exist between
studies. Patient characteristics that may affect outcomes
include immune status and age.6,10–14 Increasing size of
the parotid tumour, close or positive surgical margins,
facial nerve involvement, cervical node involvement,
and extra-parenchymal spread have been associated
with poorer outcomes in some studies.10,14–16

We reviewed patients with parotid metastases from
cutaneous SCC who were treated surgically at a tertiary
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hospital over a 10-year period. We aimed to compare
our outcomes to those published in the literature, and
to identify prognostic factors associated with reduced
disease-specific survival and locoregional control. We
hypothesised that more extensive surgery (such as
lateral temporal bone resection or facial nerve resec-
tion) would improve locoregional control and survival
by providing greater margins.

Materials and methods
The Christchurch Hospital coding system was used to
identify all patients who had undergone parotidectomy
or lateral temporal bone resection between 1 January
2003 and 31 December 2012. Patients with histology
showing metastatic cutaneous SCC of the parotid
were included in the study. Cases of lateral temporal
bone resections performed for disease other than meta-
static cutaneous SCC of the parotid were excluded.
Patients with direct invasion of the parotid from over-
lying cutaneous SCC were excluded. All patients had
been discussed at a multidisciplinary meeting prior to
treatment.
Facial nerve resection (complete sacrifice or removal

of selected branches) was planned when there was pre-
operative facial weakness. In the remaining cases, the
decision to resect branches of the nerve was made
intra-operatively if the nerve could not be dissected
with a clear margin from the tumour. Lateral temporal
bone resection was performed when there was clinical
or radiological suspicion that the tumour was adherent
to or invading the temporal bone or external auditory
canal. The lateral portion of the temporal bone was
resected en bloc in continuity with the parotid and
neck specimen.
With regard to management of the cervical lymph

nodes, if these were clinically and radiologically nega-
tive, the patient received a level II and III neck dissec-
tion in continuity with the parotid surgery. If the
primary skin lesion arose from the posterior scalp, a
level Va neck dissection was also included. If there
was clinical or radiological evidence of neck node
involvement, the patient underwent comprehensive
neck dissection in continuity with the parotid surgery.
Primary outcomes were disease-specific survival and

locoregional control. Locoregional recurrence was
defined as recurrence of disease in the neck or
parotid bed. The variables analysed included: patient
age, gender, ethnicity, site of cutaneous primary
lesion, side of surgery, pre-operative facial nerve func-
tion, extent of surgery, facial nerve resection and post-
operative radiotherapy.
The Kaplan–Meier method was used to calculate

overall survival, disease-specific survival and locore-
gional control. The Cox proportional hazard model
was used to analyse the strength of association
between the various prognostic factors and the two
primary outcomes: disease-specific survival and loco-
regional control. A p value of less than 0.05 was con-
sidered statistically significant. All statistical tests

were performed using SAS software, version 9.3
(SAS Institute, Cary, North Carolina, USA).
This retrospective review was approved by the

Canterbury District Health Board audit committee.

Results
Over the 10-year period, 64 parotidectomies were per-
formed in 63 patients. There were 53 men (84 per cent)
and 10 women (16 per cent), with a mean age of 72
years at the time of surgery (range, 44–92 years).
Fifty-three patients (84 per cent) were of ‘New
Zealand European’ or ‘other European’ ethnicity.
There were seven (11 per cent) immunocompromised
patients (two renal transplant patients, two patients on
azathioprine for Crohn’s disease, two on long-term
prednisone and one patient with chronic lymphoid
leukaemia).
The pinna was the most common site of the primary

lesion (19 cases; 30 per cent), followed by the temple
(14 cases; 22 per cent). The right side was more com-
monly affected (39 cases; 61 per cent). There were
eight patients (13 per cent) with pre-operative facial
nerve palsy; of these, five underwent lateral temporal
bone resection with facial nerve resection, and three
had a parotidectomy with facial nerve resection.
Forty-seven patients (75 per cent) underwent super-

ficial or total parotidectomy without facial nerve sacri-
fice (with one renal transplant patient having bilateral
superficial parotidectomies for bilateral disease).
Eight patients (13 per cent) underwent superficial or
total parotidectomy with resection of one or more
branches of the facial nerve. Eight patients (13 per
cent) underwent lateral temporal bone resection with
parotidectomy (with or without facial nerve resection).
All patients underwent simultaneous ipsilateral neck
dissection.
The majority of patients (n= 51; 81 per cent) had

adjuvant radiotherapy. Based on favourable histopatho-
logical findings, four patients were not offered post-
operative radiotherapy. Adjuvant radiotherapy was
planned in two patients but they did not receive it
(one developed distant metastatic disease and one
died of an unrelated cause prior to the start of radiother-
apy). Six patients declined radiotherapy, two of whom
were immunocompromised. Of these patients, two
developed local and then subsequent distant recurrence
and died of this disease, two developed distant recur-
rence from which they died, and two died of unrelated
causes. The four patients who were not offered adju-
vant radiotherapy (in light of favourable histopatho-
logical features) did not develop locoregional or
distant recurrence in the follow-up period.
Median follow-up duration was 38 months. The

overall survival rate was 72 per cent at two years and
53 per cent at five years. The disease-specific survival
rate was 83 per cent at two years and 78 per cent at five
years (Figure 1). The locoregional control rate was 85
per cent at two years and 72 per cent at five years
(Figure 2).
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Immune state and adjuvant radiotherapy were sig-
nificant prognostic factors for disease-specific survival.
There was a statistically significant decrease in five-
year disease-specific survival in immunosuppressed
patients compared to immunocompetent patients (57
per cent vs 81 per cent; p= 0.039, Cox proportional
hazard model) and in patients who did not receive
post-operative radiotherapy (48 per cent vs 84 per
cent; p= 0.0076, Cox proportional hazard model)
(Figures 3 and 4). Age, gender, presence of pre-opera-
tive facial nerve weakness, facial nerve resection and
type of surgical resection were not statistically signifi-
cant prognostic factors for disease-specific survival.
There was slightly poorer locoregional control in

immunocompromised patients (69 per cent vs 77 per
cent at five years), but this did not reach statistical sig-
nificance (p= 0.25). Neither radiotherapy nor any of
the other variables were significant prognostic factors
for locoregional recurrence (Figures 5 and 6).

Discussion
Our five-year disease-specific survival rate of 78 per
cent and locoregional control rate of 72 per cent
compare favourably with other published results.

Previous series have shown five-year disease-specific
survival rates ranging from 54 per cent to 77 per cent,
and five-year locoregional rates between 48 per cent
and 83 per cent (Table I).2,4–6,10,12,13,15–22

In this study, adjuvant radiotherapy and immune
status were the only factors that had a significant asso-
ciation with disease-specific survival. None of the vari-
ables analysed had a significant association with
locoregional control.
Immune status has been identified as a prognostic

factor in metastatic cutaneous SCC of the parotid in
other studies, with survival and recurrence rates com-
parable to this series.6,11,12,14,23 In a recent study,
Shao et al. found that immune status was the only
factor significantly associated with survival or locore-
gional control in their series of 160 patients undergoing
surgery for metastatic cutaneous SCC to the parotid.6

In our study, immune status did not alter locoregional
control, only disease-specific survival. Although con-
clusions are limited by the small number of patients,
the fact that there was no significant difference in loco-
regional control rates between immunocompromised
and immunocompetent patients (69 per cent and 77
per cent at five years) may reflect the more extensive

FIG. 2

Kaplan–Meier curve of locoregional control (all patients). ‘+’=
censored

FIG. 3

Kaplan–Meier curve comparing disease-specific survival in
immunosuppressed and non-immunosuppressed patients. ‘+’=

censored

FIG. 1

Kaplan–Meier curve of disease-specific survival (all patients).
‘+’= censored

FIG. 4

Kaplan–Meier curve comparing disease-specific survival in patients
who received adjuvant radiotherapy (RT) with those who did not.

‘+’= censored
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surgery in the immunocompromised group (four of the
seven patients underwent either lateral temporal bone
resection or parotidectomy with facial nerve resection).

The benefit of post-operative radiotherapy is gener-
ally agreed on in the literature, with several studies
demonstrating an improvement in survival and locore-
gional control.4,14,16,21 However, in the largest pub-
lished analysis of metastatic cutaneous SCC of the
parotid, in 1509 surgically treated patients, Chen
et al. found similar disease-specific survival rates for
patients treated with surgery alone (72.4 per cent at
five years) and surgery with adjuvant radiotherapy
(70.6 per cent at five years).10 Similarly, other studies
have not shown increased survival with adjuvant radio-
therapy.6,24,25 This is most likely because it is the
patients with more high-risk disease who receive radio-
therapy, and the radiation mitigates the poorer progno-
sis of this advanced disease. This study shows a
significant reduction in disease-specific survival
without radiation, which may reflect the fact that half
of the patients who did not receive radiotherapy (6
out of 12) had been recommended radiation therapy
but declined. Four of these six patients developed
locoregional or distant recurrence and died of their
disease. The patients who had favourable histopatho-
logical features and were therefore not offered radio-
therapy (4 out of 12) did not develop any recurrences
during the follow-up period, and none died of meta-
static cutaneous SCC.
Some studies have shown pre-operative facial nerve

involvement to be a predictor of poor prognosis.15 This
was not the case in our study: patients with pre-opera-
tive facial nerve weakness had similar five-year
disease-specific survival and locoregional control
rates to patients with no clinical evidence of involve-
ment (disease-specific survival, 71 per cent vs 79 per
cent; locoregional control, 71 per cent vs 76 per
cent). This may be because five of the eight patients
with evidence of facial nerve involvement underwent
lateral temporal bone resection, and that more extensive
surgery helps to control more advanced disease.

FIG. 6

Kaplan–Meier curve comparing locoregional control in patients
who received adjuvant radiotherapy (RT) with those who did not.

‘+’= censored

FIG. 5

Kaplan–Meier curve comparing locoregional control in immuno-
suppressed and non-immunosuppressed patients. ‘+’= censored

TABLE I

LOCOREGIONAL CONTROL AND DISEASE-SPECIFIC SURVIVAL RATES FOR METASTATIC CUTANEOUS SCC OF
PAROTID GLAND

Study (year) Patients (n) 5-year locoregional control (%) 5-year DSS (%)

O’Brien et al.2 (2002) 87 79 63
Chua et al.17 (2002) 52 55 65
Dona et al.18 (2003) 74 73 72
Bron et al.19 (2003) 101 75 65
Palme et al.13 (2003) 87 73 68
Audet et al.15 (2004) 56 79∗ 72∗
Veness et al.4 (2005) 101 78 –
Moore et al.5† (2005) 40 83 75
Ch’ng et al.12† (2006) 57 48 54
Andruchow et al.20 (2006) 322 77 74
Hinerman et al.16 (2008) 125 75 70
Ch’ng et al.21† (2008) 170 64 69
Makki et al.22 (2013) 54 – 81‡

Shao et al.6 (2014) 160 83 77
Chen et al.10 (2015) 1509 – 71
Present study 63 72 78

∗Three-year locoregional control and disease-specific survival rates. †Studies include patients with metastatic cutaneous squamous cell car-
cinoma to cervical nodes alone. ‡Two-year disease-specific survival rate. SCC= squamous cell carcinoma; DSS= disease-specific survival
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The extent of surgery (superficial or total parotidect-
omy with facial nerve preservation vs superficial or
total parotidectomy with facial nerve sacrifice vs
lateral temporal bone resection) was not associated
with a significant difference in survival or locoregional
control. Relatively few studies mention lateral temporal
bone resections being performed as part of manage-
ment for metastatic SCC of the parotid.6–9 Research
by Shao et al. reported on the largest number of
lateral temporal bone resections: 44 patients (27 per
cent of cases in their series).6 Similar to our findings,
these authors did not find extent of surgery to have
an impact on disease-specific survival or locoregional
control. They hypothesised that this may have been
because it was the patients with more extensive
disease who had the more extensive surgery, with
more radial resection mitigating the poorer prognosis
associated with advanced disease. Our results, albeit
with fewer lateral temporal bone resection cases,
support this.

• Surgical resection with adjuvant
radiotherapy is recommended for metastatic
cutaneous squamous cell carcinoma of the
parotid, but extent of surgery is debated

• Previously identified prognostic factors
include: age, immune status, radiotherapy,
facial nerve involvement, tumour size and
surgical margins

• In this study, only immune status and
adjuvant radiotherapy were significantly
associated with disease-specific survival

• Our five-year disease-specific survival and
locoregional control rates of 78 and 72 per
cent compare favourably to previous studies

• More extensive surgery (e.g. lateral temporal
bone resection) may improve local control in
more advanced disease

This study has several limitations. The small number of
total patients and patients in further subgroup analyses
limits the conclusions that can be drawn from our
results. As with any retrospective review of clinical
data, treatment selection bias is difficult to determine.
Several factors that have been implicated as prognostic
indicators in previous studies were not included in our
analysis. Some studies have shown neck node status to
be an important predictor of survival,10,22,24 but cer-
vical node involvement and extent of neck dissection
were not examined. We did not investigate the prognos-
tic value of the parotid ‘P’ stage as proposed by
O’Brien et al.,2 which advocates separating parotid
(P) from neck (N) nodal metastases. Histological fea-
tures of the parotid tumour such as size, margins and
extra-nodal extension, which have been suggested as
prognostic factors,10,14,15 were also not analysed.

Conclusion
The outcomes at our tertiary hospital compare favour-
ably with those in the literature. Our data support the
established role of adjuvant radiotherapy in the man-
agement of metastatic cutaneous SCC of the parotid
gland. Immunosuppression is associated with poorer
outcomes, and this must be taken into consideration
when planning management of disease in this group
of patients. In patients with more advanced disease,
more radical surgical resection, such as lateral temporal
bone resection, may have an important role in helping
to reduce local recurrence.
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