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Abstract: This study aims to analyse a single-centre cohort series of patients who underwent
parotidectomy for primary malignant parotid tumours. A retrospective chart review of 64 con-
secutive patients treated from November 2010 to March 2022 was performed. Outcomes were
analysed by Kaplan-Meier curves. Sixty-four patients with a primary parotid malignancy were
included in the study, with one bilateral case in this cohort. Patients were classified as stage I-II in
39 cases and stage III-IV in 26 cases. The five-year overall survival (OS), disease-specific survival
(DSS), local relapse-free survival (LRFS), and distant metastasis-free survival (DMFS) rates were
78.4%, 89%, 92.5%, and 87.1%, respectively. Univariate analysis showed that high-risk histology, stage
IV disease, lymphovascular invasion, perineural invasion, node metastasis, skin involvement, facial
nerve involvement, and positive or close margins were risk factors associated with poorer outcomes.
At present, the best evidence suggests that radical surgery should be the standard approach, and
adjuvant therapy, in terms of radiotherapy/chemoradiotherapy, is recommended in patients with
risk factors.

Keywords: parotid cancer; parotid tumour; primitive parotid malignancy; salivary gland tumour;
parotidectomy

1. Introduction

Salivary gland tumours represent a heterogeneous group of neoplasms that widely
vary according to histological type and grade [1]. These tumours had an overall worldwide
incidence of 0.57 cases per 100,000 in 2020 [2], and malignant histotypes represent 1-6% of
all head and neck carcinomas and 0.3% of all cancers [3].

Males are more frequently involved than females, with a sex ratio M/F of 1.7:1 [4].

The higher incidence of cases is found in patients aged between 60 and 70 years [5].
Tumours in younger patients are rare and usually associated with a higher frequency of
malignant histotypes [5].

There are no shared theories about the aetiology of these tumours, even if different
hypotheses have been proposed, such as gamma radiation exposure [6] and occupational
exposure to nickel compounds and rubber [7].

Approximately 60% to 70% of all salivary gland tumours originate in the parotid
gland, of these about 20% are malignant [8].
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The fourth edition of Histology Classification published in 2017 by the World Health
Organisation characterises 20 malignant histotypes [9]. This heterogeneity makes the
management of parotid cancers really challenging [10].

Clinical presentation of early stage malignant lesions is not different from benign or
non-neoplastic lesions [11], and the differential diagnosis is complex: 94% of the benign
lesions and 66% of malignant lesions have only a parotid swelling without any other sign
or symptom [12,13].

Radiological imaging and cytopathology diagnosis attempt to differentiate between
early malignancies and benign lesions, setting different clinical priorities in case of sus-
pected cancer.

The main treatment modality for parotid malignancies is surgery. Neck dissection
and postoperative radiotherapy (PORT) are indicated for patients with adverse pathologic
features, such as T3-T4 lesions, neck metastasis, perineural invasion (PNI), lymph vascular
(LVI) invasion, and high-risk histotypes [1,10,13].

The primary aim of the current study is to report our experience in managing patients
diagnosed with a primary parotid gland malignancy who underwent surgery, while the
secondary aim was to analyse the prognostic factors affecting outcomes.

2. Materials and Methods

A retrospective analysis approved by the Ethical Committee on Human Clinical
Research of our Hospital (PG/2016/4730) was conducted on 64 consecutive patients
with primary parotid gland malignancy who underwent surgery from November 2010 to
March 2022.

Ultrasonography (US), magnetic resonance imaging (MRI), and computed tomography
(CT) were used for preoperative evaluation.

Fine needle aspiration cytology (FNAC) has been routinely performed in our depart-
ment since 2016 and cytological diagnosis was reported according to the Milan System for
salivary gland [14].

All patients were staged according to the 8th edition of the TNM staging system [15].

Lesions were classified as low-risk and high-risk according to the WHO Classification
of Head and Neck Tumours [9].

Parotidectomies were classified according to Quer [16]. We never performed enucle-
ation or extracapsular dissection of the tumour.

Patients with lesions involving the surrounding skin underwent en-bloc resection and
primary reconstruction with free or pedicled flaps.

Neck dissection (concomitant or delayed) and adjuvant therapies were performed
according to the NCCN Guidelines for Head and Neck Cancers [17].

Facial nerve (FN) function was evaluated preoperatively and postoperatively at Day
1, 1 month and at least 6 months after surgery using the House-Brackmann grading
system scale (HB) [18]. One patient with preoperative grade III facial palsy because
of a previous parotidectomy performed in another institution was excluded from the
analysis of FN outcomes. FN dissection was always performed under microscopic view.
Systematic intraoperative FN monitoring was always performed using a four-channel
free-running electromyography nerve integrity monitor system (NIM 3.0, Medtronic USA,
Inc., Jacksonville, FL, USA).

Corticosteroids (dexamethasone, 4 mg/day for 7 days) were used when immediate
postoperative FN weakness was present.

The following risk factors were analysed: sex; preoperative facial pain; age at diagnosis;
histological grade of malignancy (low risk versus high risk); tumour size, stage, and nodal
involvement; skin invasion; FN involvement; PNI; LVI; positive or close surgical margins.

The definition of close margins in cancers originating from major salivary glands is
not well defined in the literature. We considered a free resection margin <5 mm as a close
surgical margin, as suggested by other authors [19,20].



Curr. Oncol. 2023, 30

2704

Statistical analysis was performed using GraphPad Prism 9 (San Diego, CA, USA),
and a p-value < 0.05 was considered significant. Kaplan-Meier curves were calculated for
survival outcomes. Disease-specific survival (DSS), overall survival (OS), local relapse-free
survival (LRFS), and distant metastasis-free survival (DMFS) were considered endpoints.
The log-rank and Wilcoxon tests were used to compare the survival curves. The chi-square
test was used for categorical variables. The Bonferroni method was used to evaluate the
reliability of multiple comparisons (stage of disease, margin status and tumour’s size) in
order to control the family wise error rate. Lastly, a multivariate analysis was performed
(Supplementary File S1), but it did not show any statistical significance, probably because
of the low number of positive results of the dependent variable (dead of disease).

3. Results

Sixty-four consecutive patients (21 M, 43 E, ratio M/F 0.5) with primary parotid gland
carcinoma were definitively included in the study (Table 1 and Supplementary File S2). In
one case, the tumour was bilateral.

Table 1. Demographics and clinical data.

Patients n (%)
Age (median range) 60.5 years to 4-83 years 64 *
Age (at the time of first surgery) <55 27 (42.2%)
>55 37 (57.8%)
Sex Male 21 (32.8%)
Female 43 (67.2%)
Ratio (M/F) 0.48
Side of tumour Right 32 (50%)
Left 31 (48.4%)
Bilateral 1 (1.6%)
Lobe Superficial 50 (78.1%)
Deep 6 (9.4%)
Both 9 (12.5%)
Preoperative work-up Us 42 (65.6%)
CT 16 (25%)
MRI 57 (89%)
FNAC 28 (43.7%)
Biopsy 7 (10.9%)
Surgical treatment Parotidectomy I 0(0%)
(according to Quer’s classification) Parotidectomy I-II 32 (49.2%)
Parotidectomy I-II-I1I 14 (21.5%)
Parotidectomy I-IV 9 (13.8%)
Parotidectomy I-IV (VII) 10 (15.5%)
Reconstructive surgery Radial forearm free flap 1 (1.5%)
Rectus abdominis free flap 1 (1.5%)
Anterolateral thigh free flap 1 (1.5%)
No 62 (95.4%)
Clinical nerve involvement (CNI) Yes 3 (4.6%)
No 54 (83%)
Facial nerve resection Partial 10 (15.5%)
Complete 1 (1.5%)
House-Brackmann (>6 month) I 48 (75%)
I 8 (12.5%)
1II 5(7.8%)
v 2 (3.1%)
\% 1 (1.6%)

VI 0 (0%)
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Table 1. Cont.

Patients n (%)
Neck dissection No 46 (70.8%)
Yes 19 (29.2%)
Concomitant 13
Delayed 3
Neck recurrence 3
Tumour’s size <2cm 23 (35.4%)
>2-<4 cm 37 (56.9%)
>4 cm 5 (7.7%)
Histological diagnosis Acinic cell carcinoma 16 (24.6%)
Mucoepidermoid carcinoma 13 (20%)
Carcinoma ex pleomorphic adenoma 8 (12.3%)
Adenoid cystic carcinoma 8 (12.3%)
Myoepithelial carcinoma 4 (6.2%)
Secretory carcinoma 3 (4.5%)
Primitive squamous cell carcinoma 3 (4.5%)
Oncocytic carcinoma 3 (4.5%)
Adenocarcinoma 2 (3%)
Salivary duct carcinoma 2 (3%)
High grade carcinoma 2 (3%)
Undifferentiated carcinoma 1(1.5%)
pT stage pT1 17 (26.1%)
pT2 26 (40.0%)
pT3 13 (20.0%)
pT4a + pT4b 9 (13.9%)
pN stage pNO 54 (83.1%)
PN+ 11 (16.9%)
ENE+ 5/11 (45.4%)
Stage 1 17 (26.1%)
11 22 (33.8%)
111 10 (15.4%)
IVa + IVb 16 (24.7%)
Status of margins RO 43 (66.2%)
R close (<5 mm) 13 (20%)
R1 9 (13.8%)
Adjuvant treatment Radiotherapy 30 (46.9%)
Chemoradiotherapy 2 (3.1%)
No 32 (50%)
Relapse No 53 (81.5%)
N recurrence 3 (3%)
Distant metastasis 7 (10.8%)
Persistence T 1 (1.5%)

* Sixty-four patients, 65 lesions.

Seven patients had a clinical history of previous parotid surgery performed elsewhere:
two patients were treated for pleomorphic adenoma; one patient was previously treated
for acinic cell carcinoma 20 years prior; one patient was treated with multiple excision of
myoepithelial carcinoma 8 years prior; one patient for recurrent low-grade adenocarcinoma
treated 2 years prior; one patient for recurrent cystic adenocarcinoma treated 3 years prior;
one patient for recurrent acinic cell carcinoma treated 3 years prior.

Clinical features included parotid mass without any other symptoms in 43 cases
(67.2%) and a painful parotid lump in 17 cases (26.7%) associated with overlying skin
involvement in 3 cases. Preoperative FN palsy was observed in three cases (4.7%).

Four cases (6.1%) were incidentally diagnosed during an MRI follow-up for other reasons.

Preoperative work-up was performed with US and MRI in 39 cases, MRI alone in
13 cases, CT scan with both MRI and US in 4 cases, both CT and MRI in 9 cases, CT alone in
4 cases, and both CT scan and US in 3 cases. Preoperative diagnosis of malignancy was
obtained by incisional biopsy or Tru-Cut in seven patients with locally advanced lesions.
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Twenty-eight patients underwent FNAC (diagnosis of malignancy in fourteen cases and
not diagnostic or suggestive for benign lesions in fourteen cases). The overall sensitivity
of FNAC was 50%. The sensitivity of FNAC performed without US guidance before 2016
(n =7) was 28.6%, while the sensitivity of FNAC performed with the aid of US (n = 21)
was 57.1%.

The surgical procedures performed are shown in Table 1.

In three patients, parotidectomy included resection of the overlying skin and free flap
reconstruction was performed (radial forearm n = 1, anterolateral tight flap n = 1, and
rectus abdominis n = 1).

Concomitant neck dissection was performed in all 13 cN+ patients.

Indication for delayed neck dissection was made in a multidisciplinary team discussion
for 10 cNO patients after a precise histological assessment. Three of them accepted the
procedure while seven refused neck dissection and underwent prophylactic radiotherapy
(RT) of the neck.

Forty-one cNO patients (patient with bilateral lesions was cNO bilateral) underwent
follow-up without indication for any other form of treatment.

In 48 out of 64 (75%) procedures, the FN was preserved, and the patients did not
experience any long-term postoperative palsy. Five patients (7.8%) experienced grade II
permanent palsy of the marginal mandibular branch despite its intraoperative anatomic
preservation. Nine patients (14.1%) without preoperative facial weakness experienced
postoperative permanent palsy limited to a single branch of the nerve that was resected for
macroscopic involvement observed intraoperatively and demonstrated with frozen sections
(nerve grafting with the great auricular nerve was performed in 5 cases during the same
procedure). Two patients (3.1%) with FN involvement diagnosed before surgery underwent
complete resection of the nerve in one case (nerve grafting using the great auricular nerve
to the distal branch of the orbicularis nerve, static facial rehabilitation, and tarsorrhaphy
were performed during the same procedure) and resection of the temporo-facial branch in
the other case (nerve graft using the great auricular nerve was performed).

We observed 24 postoperative complications (Table 2).

Table 2. Postoperative complications.

Patients n (%) Complication Treatment
16 (25.6%) Permanent earlobe numbness  None
6 (9.6%) Frey’s syndrome None
1(1.6%) Bleeding Surgical revision

Aspiration in outpatient

1 (1.6%) Seroma .
regimen

Histological diagnoses are reported in Table 1. Forty-six lesions (70.8%) were classified
as low risk according to the risk stratification of the WHO and nineteen (29.2%) were
classified as high risk by histology and grade [21].

Thirty patients (46.9%) underwent PORT (four patients with stage I, six patients with
stage II, eight patients with stage III, and twelve patients with stage IV), one patient did not
undergo adjuvant therapy despite an advanced stage of disease, as it was contraindicated
due to scleroderma, and in two further cases of high-grade malignancy, RT could not be
performed due to previous neck irradiation (previous supraglottic SCC in one case and
recurrent parotid adenocarcinoma in the other case; the former case developed recurrence
of the tumour in the neck and was treated with therapeutic neck dissection).

Two patients (3.1%) with stage IV disease, positive margins, and associated neck
metastases, with extranodal extension (ENE) in one case, underwent concurrent chemora-
diotherapy (CRT).

All patients underwent follow-up (mean time 3.57 years, median time 3.61 years;
range, 6 months to 10 years).

During the follow-up, one patient (1.6%) experienced recurrence of oncocytic carci-
noma within the parapharyngeal space (previous treatment was type I-II-III parotidectomy)
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and underwent neck dissection and PORT (in this case, the transcervical approach allowed
the FN to be spared, and the patient was alive without any signs of persistence/relapse
of disease at the last follow-up visit). Two patients (3.1%) experienced recurrence of the
disease in the neck after 1.6 and 0.8 years after primary surgery and underwent neck
dissection (the patients were alive without evidence of disease at the last follow-up visit).
Seven patients (10.9%) experienced single distant metastasis; all these patients underwent
chemotherapy, five of them died from the disease while two are still alive.

The overall incidence of neck metastasis was 16.9% (11/65): neck metastasis was
confirmed in eight of the thirteen cN+ patients (61.5%) treated with concomitant neck
dissection, and occult metastasis was observed in three out of fifty-two cases (5.8%) in the
cNO group (one occult metastasis was observed after delayed neck dissection, and two
neck metastases were detected during the follow-up). High-risk histology (31.6% versus
10.9%, p < 0.05) and T3°CT4 stages in low-risk histotypes (33% versus 2.9%, p < 0.05) were
associated with a higher incidence of neck metastasis (Table 3).

Table 3. Neck metastasis and occult metastasis according to histology.

pT1-T2 pT3-T4 All
Histological Type Node Node Node
Metastasis/Cases Metastasis/Cases Metastasis/Cases
Acinic cell carcinoma 0/13 2/3 (66.6%) 2/16 (12.5%)
Mucoepidermoid carcinoma (low grade)  0/10 0/2 0/12
Carcinoma ex pleomorphic adenoma 0/6 1/2 (50%) 1/2 (50%)
Low risk Oncocytic carcinoma 1/1 (100%) 1/2 (50%) 2/3 (66.6%)
Myoepithelial carcinoma 0/1 0/3 0/4
Secretory carcinoma 0/3 - 0/3
TOTAL LOW RISK 1/34 (2.9%) * 4/12 (33%) * 5/46 (10.9%) *
Adenocarcinoma 1/1 (100%) 0/1 1/8 (12.5%)
Mucoepidermoid carcinoma (high grade) - 0/1 0/1
Primitive squamous cell carcinoma 1/2 (50%) 0/1 1/3(33.3%)
High risk Adenoid cystic carcinoma 0/2 1/6 (16.6%) 1/8 (12.5%)
Salivary duct carcinoma 1/2 (50%) - 1/2 (50%)
High-grade carcinoma NOS 2 0/1 1/1 (100%) 1/2 (50%)
Undifferentiated carcinoma 1/1 (100%) - 1/1 (100%)
TOTAL HIGH RISK 4/9 (44.4%) 2/10 (20%) 6/19 (31.6%) *

2 NOS: not otherwise specified. * p < 0.05.

The five-year OS, DSS, LRFS, and DMFS rates were 78.4%, 89%, 92.5%, and 87.1%,
respectively (Table 4).

Table 4. Survival rates.

5-Year OS 5-Year DSS 5-Year LRFS 5-Year DMFS
(SE) (SE) (SE) (SE)

All patients 64 * 78.4% (6.7) 89% (4.9) 92.5% (3.6) 87.1% (4.5)

OS: overall survival; DSS: disease-specific survival; LRFS: local relapse-free survival; DMFS: distant metastasis-
free survival; SE: standard error. * The patient treated for bilateral lesions was evaluated on the basis of the risk
factors for the first lesion.

N

Univariate analysis showed that high-risk histology, stage IV disease, LVI, PNI, node
metastasis, skin involvement, FN involvement, and positive or closed margins were risk
factors associated with poorer outcomes (Table 5). Sex, preoperative facial pain, age at
diagnosis (>55 years or >65 years), tumour size, and ENE were not associated with worse
outcomes (Table 5).
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Table 5. Univariate analysis of the survival rates according to risk factors.
N %) 5-Year DSS p Value 5-Year LRFS p Value 5-Year DMFS p Value
° (SE) CI 95% (SE) CI 95% (SE) CI 95%
;f;‘le 21(32.8%)  93.7% (6.05)  0.6005 87.8% (8.06)  0.6817 89.6% (6.97) 0.8820
. . 0.08208 to . 0.2480 to . 0.1691 to
Female 43(672%)  87.4% (627) 500 952% (332) =, 86.1% (5.85) 3967
ngSe 27 (42.2%)  89.7% (7.12)  0.6979 95.6% (4.25)  0.3797 87.2% (6.94) 0.8222
. . 0.1392 to . 0.05438 to . 0.2075 to
>55 37(57.8%)  90.4% (5.30) 89.4% (5.85) 0. 87.3% (6.02) 1080
36*‘559 37 (57.8%)  91.5% (6.11)  0.3045 97.3% (2.66)  0.2313 89.9% (5.57) 0.3433
0.07859 to 0.03230 to 0.1194 to
0, 0, o, 0,
>65 27 (422%)  87.3% (688) 5 i 863% (738) ¢ 83.6% (7.57) > 410
37%" 47 (734%)  90.6% (5.45)  0.3591 93% (3.90) 0.7700 90.1% (4.76) 0.3074
0.06908 to 0.1183 to 0.08367 to
0, 0, 0, 0,
>70 17(26.6%)  86.9% (872) 4o, 916% (7.97)  §'ge 79.4% (1073) 5o
ff;‘ 54 (84.4%)  91.8% (4.80)  0.0681 93.9% (3.39)  0.7534 88.8% (4.76) 0.1956
. . 0.02013 to . 0.03079 to . 0.04801 to
>75 10(15.6%)  77.1% (1441) 5 = 833% (1521) 787% (1340) 5
Histology 46 (70.8%)  92.8% (5.04)  0.0254 97.8% (2.15)  0.0296 91.6% (4.67) 0.0229
Low risk
o 0.02859 to 0.01058 to 0.04568 to
0, 0, 0, 0,
High risk 19292%)  814% (986) | o 77% (11.89) 044 762% (10.635) 300
Neck
metastases 54 (83.1%)  95.8% (2.90)  0.0218 98.1% (1.86)  0.0019 96.3% (2.59) 0.0003
No
5 . 0.01163 to . 0.0037 to . 0.01037 to
Yes 11(169%)  59.6% (1981) | oo 64.2% (16.79)  Jg1 511% (1577)  Js0m
11;1:)11 47 (72.3%)  93.9% (4.35)  0.0301 95.2% (3.31)  0.1328 92.4% (4.28) 0.0141
0.02069 to 0.02270 to 0.03418 to
0, 0, 0, 0,
Yes 18Q7.7%)  769% (1210) | 55 833% (1119) o7 72.4% (12208) o)
IL\I‘(’)I 58 (89.2%)  94.7% (3.85)  <0.0001 923% (371)  0.6232 93.5% (3.68)  <0.0001
0.0021 to 0.0027 to
0, 0, 0, 0,
Yes 7(10.8%)  514%(2038) | o 100% / 35.7% (1979) 043
Skin
involvement 61 (93.8%)  90.1% (4.76)  0.0545 92.2% (3.77)  0.6337 90.4% (4.11) 0.0086
No
0.0030 to 0.00410 to
0, 0, 0, 0,
Yes 4(6.2%) 66.7% (2121) 5 o 100% / 37.5% (2864) g0
Preoperative
facial pain 48 (73.8%)  94.9% (3.55)  0.0665 92.5% (4.16)  0.8153 90.3% (4.64) 0.2323
No
s . 0.02882 to . 0.09260 to . 0.07614 to
Yes 17(262%)  769% (1246) | 93.7% 6.05 9307 791% (11.05) 500
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N %) 5-Year DSS p Value 5-Year LRFS p Value 5-Year DMFS p Value
° (SB) CI 95% (SE) CI 95% (SE) CI 95%
Facial nerve
involvement 54 (83.1%)  92% (4.56) 0.0683 91.6% (4.04)  0.4302 91.3% (4.19) 0.0210
No
. . 0.02016 to . . 0.02569 to
Yes 11(169%)  818% (11.62) 50 100% / 682% (1577) | go
ENE+ in
}’Fj lpf;tlents 6(545%)  53.3% (24.82) 0.7728 41.7% (22.17)  0.1360 62.5% (21.34)  0.3991
No
. S 0.1064 to . . 0.08391 to
Yes 5(45.5%)  80%(17.88) oo 100% / 40% (21.90) > 884
*
IStage 17 (26.2%)  100% >0.999 100% 0.4142 100% >0.999
it 22 (33.8%)  100% / 94.4% (5.39) ;)(.)02;45 to 100% /
I 17 (262%)  100% >0.999 100% 0.0583 100% >0.999
I 10 (154%)  100% / 80% (12.69) 2'28339 to 100% /
I 17 (262%)  100% 0.0137 100% 0.0854 100% 0.0030
0.01844 to 0.00493 to 0.02344 to
0, 0, 0, 0,
1\ 16 (24.6%)  541% (1803) o 82% (11.69) [y, 49.9% (1375) <
11 22 (33.8%)  100% >0.999 94.4% (5.39)  0.1414 100% >0.999
I 10 (154%)  100% / 80% (12.69) 2'2;530 to 100% /
11 22 (33.8%)  100% 0.0028 94.4% (5.39)  0.2038 100% 0.0004
0.00957 to 0.01836 to 0.01278 to
0, 0, 0, 0,
1\ 16 (24.6%)  541% (1803) 0] 82% (11.69) a0 49.9% (1375)  pe
I 10 (154%)  100% 0.0590 80% (12.69)  0.7367 100% 0.0260
0.02995 to 0.1889 to 0.03828 to
0, 0, 0, 0,
1\ 16 (24.6%)  541% (1803) | < 82% (11.69) 1o o7 49.9% (1375) o0
Stage o o —1.000 to o
o 39 (59.7%)  100% 0.0053 o0 0.02 100% (4.80) 0.0007
s S —1.000 to . 0.02082to . ~1.000 to
+IV 26 (40.3%)  724% (11.95) | oo 816% (837) (a3 684% (10.14) o
3 *%
%argm 43 (66.2%)  100% 0.0021 94.4% (3.85)  0.0715 100% 0.0053
. . 8.330 x 105 . 0.00625 to . 0.00024 to
R close 13 (20%) 75% (1530) 700 §1.8% (1162) o0 §14% (1193)  [o,
RO 43 (66.2%)  100% <0.0001 94.4% (3.85)  0.5780 100% <0.0001
. . 2.988 x 105 . 0.05425 to . 0.00010 to
R1 9(138%)  388% (2835 0o 100% 1856 40% (17.38) 0014
R close 13 (20%) 75% (15.30)  0.3600 81.8% (11.62)  0.2166 81.4% (11.93)  0.1346
0.07117 to 0.3555 to 0.07128 to
o, 0, 0, 0,
R1 9(138%)  388% (2835 ., 100% o577 40% (17.38) a5
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N (%) 5-Year DSS p Value 5-Year LRFS p Value 5-Year DMFS p Value

° (SE) CI 95% (SE) CI 95% (SE) CI 95%
Tumour size
o 23 (354%)  95.4% (4.41)  0.4439 100% 0.1766 95.4% (4.41) 0.2102
<2

. . 0.07929 to . 0.01939 to . 0.08102 to
>2 and <4 37(56.9%)  845% (7.61) 4o 90% (5.53) > 065 80.8% (7.13) L73
<2 23(354%)  95.4% (441)  0.6336 100% 0.0404 95.4% (4.41) 0.6336

-5
4 5 (7.7%) 100% 2'30021% 0 0% (17.89) 35835;;7110 100% (5"30021% to
>2 and <4 37(56.9%)  84.5% (7.61)  0.4436 90% (5.53) 0.4265 80.8% (7.13) 0.3389
0.1673 to 0.01453 to 0.2979 to
0, 0, 0, 0,

>4 5 (7.7%) 100% 59,34 80% (17.89) 5 ooy 100% 3374

OS: overall survival; DSS: disease-specific survival; LRFS: local relapse-free survival; DMFS: distant metastasis-
free survival; SE: standard error; HR: hazard ratio; CI: confidence interval; LVI: lymphovascular invasion;
PNI: perineural invasion. * p value < 0.008 (obtained with Bonferroni’s method) was considered significant.
** p value < 0.0167 (obtained with Bonferroni’s method) was considered significant. Significative p values
are underlined.

4. Discussion

The preoperative differential diagnosis between benign and malignant salivary gland
tumours can be challenging because low-grade malignant parotid tumours generally
present initially as slow-growing masses, displacing instead of infiltrating surrounding
structures. Previous studies have reported that only one-third of malignant lesions present
initially with facial palsy, skin infiltration, or obvious neck metastasis as clinical signs
of malignancy [13]. In our series, 67.2% of patients with primary parotid malignancy
presented with parotid swelling only and had no other accompanying red flag symptoms.

The most common imaging techniques used in the diagnosis of parotid tumours are
CT scans and MRI. Imaging can reveal the features of the tumours, the anatomy of the
adjacent structures, and obvious nodal metastases [22].

FNAC has become a standard diagnostic test of parotid masses, with an overall
diagnostic accuracy of 96% (95% CI, 94-97%) in distinguishing benign from malignant
parotid tumours [13]. Our results showed a sensibility increment of FNAC when US-guided,
as observed by other authors [13,23].

Surgery remains the gold standard, followed by PORT in the presence of risk fac-
tors [24]. Surgical treatment of patients with a parotid tumour should be the radical
resection of the lesion without any neoplasm seeding, ideally preserving the entire FN
integrity. In our series, the parotidectomy was extended to the deep lobe when the tumour
was confined in it (five cases) or if there was evidence of direct spread (nine cases). A clear
histological resection margin was obtained in 86.2% of patients. In nine cases (13.8%), the
resection margins were clean, but the tumour was closer than 5 mm from the margins
(R close). Patients with extensive tumours that could not be treated by radical resection
with a negative margin of more than 5 mm had a worse prognosis. As a consequence,
complete resection of the parotid gland and removal of the surrounding areas are indicated
in patients with locally advanced disease [25,26].

FN dissection can be performed using the loupes, the operative microscope and, more
recently, the 3D exoscopic technology [27]. According to the literature, the rate of neoplastic
involvement of the FN is 12-40% (16.9% in our series of patients) [28]. In the case of normal
preoperative FN function, when the nerve is not involved by the lesion, all efforts should
be made to preserve its integrity during surgery [25,28]. In the case of uncertain nerve
involvement (when there is normal FN function preoperatively), a frozen section is needed
to confirm the neoplastic involvement (intraoperative diagnosis of nerve infiltration was
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found in nine cases in our cohort) [25]. In the case of preoperative palsy for macroscopic
infiltration of the FN, radical parotidectomy is the standard approach, and the branches of
the nerve encased by the tumour should be surgically resected [13,25,28]. In our series, the
nerve was resected when macroscopically involved, or in case of histological evidence of
nerve infiltration at frozen sections. Facial reanimation was performed using immediate
autografting (using the greater auricular nerve as the donor nerve graft) in seven cases.
Tarsorrhaphy was also performed in two patients due to extensive resection of the nerve.
Nerve grafting was associated with an improvement in facial muscle tone in all patients
within three months after surgery. In our analysis, FN involvement was associated with a
worse prognosis (higher incidence of distant metastasis) despite radical resection, according
to Park et al. [29].

In the literature, the most frequently involved neck levels in patients with primary
salivary gland malignancies are II, III, and IV [30]; levels I and V can also be involved,
especially in high-grade tumours [13]. In our series, neck node metastases were observed in
11 patients: 8 (72.7%) in level II; 1 in (9.1%) level I; 2 in (18.2%) multiple levels (IL, III, IV, and
V). While neck dissection and adjuvant therapy in N+ patients are generally recommended,
the management of cNO has more treatment options. In such cases, the possible presence
of occult metastases is the main problem. In our series, the occult metastasis rate in cNO
patients was 5.8% (in the literature, the incidence of occult metastases is 12-49%) [31].
Kaura et al. supports the use of routine neck dissection only for the treatment of high-grade
lesions, invasive carcinoma ex pleomorphic adenoma, salivary duct carcinoma, high-grade
adenocarcinoma not otherwise specified, adenoid cystic carcinoma, and high-grade acinic
cell carcinoma [32]. In selected cNO patients with T1/T2 tumours and low-grade histology
with free surgical margins, observation may be applied [33]. In our series, patients with
T1-T2 low-risk lesions experienced a lower incidence of neck metastasis of 2.9%, while
patients with T3-T4 low-risk lesions and patients with T1-T2 and T3-T4 high-risk lesions
experienced neck metastasis rates of 33%, 44.4%, and 20%, respectively (Table 3). Lombardi
et al. suggested performing a super-selective (level I-1I) or selective (I-III) neck dissection
with frozen sections in cases of high-risk occult nodal disease that could be extended to
a comprehensive neck dissection if the nodal disease is confirmed intraoperatively [31].
Elective neck irradiation (ENI) instead of delayed neck dissection in the case of risk factors
for occult disease diagnosed at the definitive histology (high-grade and/or T3-T4 tumours)
is a therapeutic option that, in our opinion, should be considered instead of neck dissection,
mostly in patients already suitable for PORT for the primary tumour [31]. ENE was
observed in five cases (7.7%) and was not clearly associated with a worse outcome (Table 5):
one patient experienced distant metastasis within the first year of follow-up; two patients
died due to other causes after 4 and 3.6 years of follow-up; the other two patients were
alive but with distant metastatic disease after 2.8 and 1.3 years of follow-up.

The univariate analysis showed that lesions macroscopically involving the skin have
a higher incidence of distant metastasis; in such cases, patients in our series underwent
extended resections followed by adjuvant therapy. Significant defects of the parotid area
can be disfiguring and profoundly impact quality of life, especially when associated with
FN resection. Plastic surgery and FN rehabilitation should be planned as a single-stage
procedure, and large defects are best replaced with vascularized tissue to provide adequate
volume. In our series, three patients required reconstruction of the parotid area with a
microvascular free flap. Following PORT, we had no major complications in our patient
cohort. Minor complications included skin erythema, pain, and oral mucositis.

According to the literature, PORT is indicated for advanced-stage disease (T3/T4),
intermediate- or high-grade tumours, close or positive margins, lymph-node metastases,
bone invasion, PNI, and LVI [13]. In our series, 4 of the 17 patients with stage I disease
underwent PORT (23.5%), 6 of the 22 patients with stage II disease underwent PORT (27.3%),
8 of the 10 patients with stage III disease underwent PORT (80%), 12 of the 16 patients with
stage IV disease underwent PORT (75%), and 2 patients (12.5%) underwent CRT.
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In the present study, DSS and DMFS were found to be related to high-risk histology,
tumour stage, LVI, PNI, skin involvement, FN involvement, and positive or close resection
margins and neck metastases.

Local recurrence was associated with high-risk histology, tumour stage, and nodal
involvement; patients who experienced isolated local recurrence were managed successfully
with salvage surgery and radiotherapy.

Sex, preoperative facial pain, tumour size, and ENE were not predictors of postopera-
tive outcomes.

Molteni et al. observed that an age at diagnosis greater than 55 years was a cause
of poorer disease survival [10]. In our cohort of patients, comorbidities (and, there-
fore, performance status), histological types, and oncological stages were more homo-
geneously distributed in both groups; as a consequence, age alone was not associated with
a poorer prognosis.

In our series, distant metastasis was the main cause of disease-specific death.

A possible limitation of our study is represented by the low number of patients dead
of disease: therefore, our multivariate analysis does not reach high statistical significance
and the present results are supported only by the univariate analysis.

First-line RT and CRT are usually indicated for patients with unresectable tumours or
those who decline surgery.

Recently, Hadron therapy, with the use of protons and carbon ions, has been reported
as an effective treatment option in cases of inoperable patients or with locally advanced
parotid gland carcinomas or in cases of recurrence requiring reirradiation [34,35]. According
to Koto et al., patients should be counselled about the options for alternative nonsurgical
treatments for cases of advanced disease that would require radical resection resulting in
FN sacrifice [34].

The prognosis in case of inoperable, recurrent and metastatic disease remains poor. In
such cases, different systemic therapeutic options are available. Recently, targeted therapies
(e.g., antibodies against c-Kit, EGFR, VEGFR, ErbB2/HER-2) have been introduced when
tumour-specific targets are available. However, no randomized controlled trials compare
survival outcomes between different targeted systemic therapies in patients with salivary
gland carcinomas. Chemotherapy can be always used, while few clinical trials have
been conducted regarding the efficacy of immunotherapy targeting PD-1/PD-L1 and
CTLA-4 [36].

5. Conclusions

In our series, the risk factors mainly associated with poorer outcomes were high-risk
histology, stage IV disease, LVI, PNI, node metastasis, skin involvement, FN involvement,
and positive or close margins. Clinical stage and FN involvement were greater predictors
of the extent of surgery required than histological type and grade. Radical surgery is the
standard of care, while adjuvant therapy in terms of radiotherapy or chemoradiotherapy
is recommended in patients with risk factors. Proton beam therapy could be useful to
improve outcomes in patients with stage IV disease, in which prognosis remains poor
despite the use of aggressive surgical and adjuvant therapies. Further studies are required
to better investigate the reliability of these alternative treatments.
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