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Cover figure. Rationale, study design, results, and open questions of the present study.

Summary

Objective. The aim of this study is to report oncological outcomes of a multicentric cohort of surgi-
cally-treated parotid gland malignancies (PGMs) and compare them with other Italian Institutions.

Methods. This is a retrospective multicentric study on surgically-treated patients with PGM. Overall
survival (0S), disease-free survival (DFS) and disease-specific survival (DSS) at 5 years were calcu-
lated. The Cox proportional hazard model was used for uni- and multivariate analyses. A qualitative
review of the Italian literature was performed.
Results. One-hundred and six patients were included. Negative prognostic factors included deep
lobe involvement, size > 4 cm, advanced stage, margin status, histological grade, nodal involve-
ment and exiranodal disease. Parotidectomy extent did not influence DSS or DFS for T1-T2 super-
ficial tumours. The occult lymph node metastasis rate was 30.8%. Neither elective neck dissection
(END) nor elective neck irradiation (ENI) influenced DFS or DSS.
Conclusions. Deep lobe removal in pT1-T2 superficial tumours may not always be necessary. END
and ENI did not show a significant impact on prognosis, despite a high incidence of occult nodal
metastasis. Further studies are needed to fully evaluate the impact of these therapeutic options in
subgroups of patients with PGMs.
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Introduction

Salivary gland tumours represent around 1-3% of head and
neck tumours and 0.3% of all malignant tumours. They
more frequently involve males, with a male to female ratio
of 1.3:1 and the higher incidence of cases is usually found
during the fifth to sixth decade of life. Most salivary gland
malignancies (around 70%) occur in the parotid gland, the
most common being mucoepidermoid carcinoma (MEC),
followed by acinic cell carcinoma (AciCC) and adenoid
cystic carcinoma (ACC).

Low incidence combined with histological heterogeneity
and unpredictable behaviour pose a challenge in the di-
agnostic work-up, treatment strategy and prognostication
of oncological outcomes of parotid gland malignancies
(PGMs). Currently, surgical treatment is the gold standard
for resectable tumours and is usually followed by adjuvant
radiotherapy (RT) if adverse factors are present, such as
advanced tumour stage, nodal involvement, close resection
margins, perineural invasion (PNI), lymphovascular inva-
sion (LVI), tumour spillage during surgery, or ACC. Chem-
otherapy is used together with adjuvant RT if clear margins
are not achieved and/or extranodal extension (ENE) is de-
tected in lymph nodes. Surgical planning for these tumours
is somewhat controversial, especially regarding the removal
of the deep parotid lobe in T1-T2 tumours of the superficial
parotid gland and management of a cNO neck '.
Furthermore, despite advancements in oncologic research,
survival rates of PGMs have remained stable over the last
decades. Disease-related deaths occur either from loco-
regional failure or development of distant metastasis, even
decades after the index treatment. Multiple-site relapses are
also described.

The aim of this retrospective multicentric study is to report
the oncologic outcomes of a large cohort of surgically-
treated patients affected by PGMs treated at 4 Italian ENT
Units. The survival rates and prognostic factors were com-
pared with the experience of other Italian Institutions to
highlight similarities and differences in the outcomes of
this challenging oncologic disease in the Italian context
(Cover figure).

Materials and methods

This is a retrospective multicentric study performed at 4 re-
ferral centres for head and neck cancer in Northern Italy.
Patients who underwent surgical treatment with curative in-
tent for a PGM between January 2007 and December 2020
at the Otorhinolaryngology - Head and Neck Surgery De-
partment of Bologna, Modena, Verona, and Reggio-Emilia
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University Hospitals, and at the Maxillo-Facial Surgery De-
partment of Modena University Hospital were considered.
Criteria for inclusion in the study were a histologically prov-
en malignant tumour of the parotid gland and complete avail-
ability of medical records. Non-resectable tumours, lympho-
mas, metastatic tumours at diagnosis, and/or patients with a
history of histologically proven squamous cell carcinoma of
the skin of the face or the scalp were excluded from the study.
Ultrasonography (US), magnetic resonance imaging (MRI),
and computed tomography (CT) were used for preopera-
tive evaluation and staging according to the Eighth Edition
of the UICC TNM Classification of Malignant Tumors.
Fine needle aspiration cytology (FNAC) was performed in
81.1% of cases.

Head and Neck National Comprehensive Cancer Network
(NCCN) guidelines (version 2.2020) and Italian Multidis-
ciplinary guidelines by AIOCC-AIRO-AIOM (2018) were
followed for treatment protocol for primary site and neck.
Parotid tumours were defined and classified according to
the World Health Organization Classification of Tumors
(4th Edition, 2017). Surgical margins of 5 mm or more were
defined as clear (R0O), while margins of 1 to 5 mm were
defined as close, although it should be underlined that such
a cut-off is amply debated in the literature and there is still
not wide consensus on this matter, as recently noted in a
systematic review by de Vincentiis et al. 2.

As a secondary endpoint, a review of the Italian litera-
ture regarding oncological outcomes of surgically-treated
parotid tumours was performed to compare the results of
the present study to the current state of the art in Italy. The
search was performed on PubMed in June 2024 based on
MeSH terms, as follows: [(malignant parotid tumor OR pa-
rotid malignancy) AND (surgery OR surgical resection OR
parotidectomy) AND (oncologic outcomes OR survival OR
locoregional control) AND (Italy OR Italian)]. After run-
ning the above search string and duplication removal, the
titles and abstracts obtained were screened and full texts
were included according to the following inclusion crite-
ria: English, Italian, French or Spanish language; mention
of parotid gland malignancies; availability of the full-text.
Exclusion criteria were publication year before 2000; case
reports, systematic reviews, metanalyses, editorial letters.
The authors extracted data from the articles included using
a standardised template and collected in a computerised da-
tabase. Finally, a qualitative review of the included articles
was performed **.

Statistical analysis
Overall survival (OS), disease-free survival (DFS), and
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disease-specific survival (DSS) proportions at 5 years were
calculated according to Kaplan-Meyer curves. Time of ob-
servation was calculated as time from the end of treatments
to last follow-up for patients who did not experience a re-
currence and were alive at the time of last follow-up, while
it was calculated as time to recurrence/death for patients
who relapsed/died from disease during the follow-up. OS
was calculated from the end of treatments to death for any
cause.

The comparison between different groups was made with
the log-rank test (for dichotomous variables) or the log-rank
test for trend (for multiple variables). The Cox proportional
hazard model was used for univariate and multivariate anal-
yses. Variables for which convergence was not achieved
were excluded from the final Cox regression model.
Patients were divided according to tumour size, parotid
lobe involvement, pT category, pN category, final pTNM
stage, margin status (R), grading (G), extranodal extension
(ENE), histology (the 3 more common ones) and facial
nerve involvement. The prognostic impact of these factors
was analysed on DSS, instead of OS, due to the low number
of deaths by other causes (2 cases).

To assess possible risk factors for nodal metastases, the chi-
square test was used for categorical variables, while the t-
test was used for continuous variables.

All analyses were performed with GraphPad Prism version
7.0a (GraphPad Software, San Diego CA) and R version
4.2.3 (R Foundation for Statistical Computing®, 2021), with
p < 0.05 as the significant cut-off.

Results

General results

A total of 106 patients were eventually included in the
study. Mean age of the study cohort was 59 years (range
12-90). The male-to-female ratio was 1:1.26.

Data on clinical and pathological characteristics of enrolled
patients are detailed in Table I. The most common histol-
ogy was MEC (37, 34.9%), followed by AciCC (13, 12.3%)
and ACC (12, 11.3%). All other histologies had an absolute
count lower than 10 and are detailed in Figure 1.
Parotidectomy I-IV according to the European Salivary Gland
Society classification was the most commonly performed
procedure (62, 58.5%), followed by parotidectomy I-II (26,
24.5%). Superficial parotidectomy was extended to level III
in 12 cases (11.3%), and to level V in 2 cases (1.8%). Partial
superficial parotidectomy was performed in the remaining 4
cases (3.7%). Neck dissection (ND) was performed in 34 pa-
tients (32.1%), and was always ipsilateral to the side of the pri-
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Table I. Clinical and pathological characteristics of enrolled cases.

Male 47 (44.3)
Preoperative FN palsy 16 (15.1)
Clinical T category ¢ 36 (34)
cT2 38 (35.8)
cT3 43.7)
cT4a 1(10.4)
cT4b 1(0.9)
NA 6(15.1)
Clinical N category cNO 78 (73.6)
cN+ 3(12.3)
NA 5(14.2)
Size (cm) <? 43 (40.6)
2-4 45 (42.5)
>4 17 (16)
NA 1(0.9)
Deep lobe involvement 8 (45.3)
Histology MEC 7(34.9
AciCC 13(12.3)
ACC 2(11.3)
Other 4 (41.5)
ND 4(32.1)
Pathological T category pT1 35 (33)
pT2 31(29.2)
pT3 6 (15.1)
pr4 23 (21.7)
NA 1(0.9)
Histological grade 1 46 (43.4)
2 18 (17)
3 28 (26.4)
Undifferentiated 3(2.9)
NA 1(10.4)
Margin status RO 58 (54.7)
R close 9(17.9)
R1 25 (23.6)
R2 43.7)
Pathological N+ 16 (47.1)"
ENE+ 8 (50)*
Pathological TNM stage | 32 (30.2)
Il 29 (27.4)
1] 14 (13.2)
v 30 (28.3)
NA 1(0.9)
4
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Table |. continues.

Adjuvant treatments None 59 (65.7)
RT 41 (38.7)

CRT 5(4.7)

NA 1(0.9)

* Percent of pN+ cases was calculated on the total number of cases subjected to neck
dissection; **Percent of ENE+ cases was calculated on total number of pN+ cases.
Histologies different from MEC, AciCC and ACC all had an absolute count lower than
10 in this cohort; FN: facial nerve; MEC: mucoepidermoid carcinoma; AciCC: acinic cell
carcinoma, ACC: adenoidocistic carcinoma; ND: neck dissection; ENE: extranodal ex-
tension, RT: radiotherapy; CRT: chemoradiation; NA: not available.

Mammary-analogue secretory carcinoma
PLGA:
Myoepithelial carcinoma
Clear cell carcinoma
Carcinosarcoma-]
Undifferentiated sarcoma-]
Oncocytic carcinoma
Undifferentiated carcinoma=EEEEEEY
Basal cell adenocarcinomationnny
Scarcely differentiated carcinoma~ZZZZZZZZ3
Lymphoepithelial carcinoma [TTTTIIITT]
Epimyoepithelial carcinomate—em————=
Adenocarcinoma NOSEEE RN T T TY
Carcinoma ex-PA
Salivary duct carcinoma

S % % 6 & 9

Number of cases

Figure 1. Histologies with an absolute count lower than 10 in this co-
hort. PLGA: polymorphous low grade adenocarcinoma; adenocarcinoma
NOS: adenocarcinoma not otherwise specified; carcinoma ex-PA: carci-
noma ex-pleomorphic adenoma.

mary tumour. Intraoperative frozen sections on level II lymph
nodes was performed in 7 cases and was negative in 100% of
cases. More than half of patients did not undergo any adjuvant
treatment (59, 55.7%), while most of the remaining underwent
only adjuvant RT (41 cases, 38.7%).

Follow-up and pattern of tumour recurrence

Median follow-up was 39 months (range 3-110). Patients’
status at last follow-up is reported in Figure 2. Recurrent
disease was observed in 15 patients (14.2%). However, for
2, the timing, pattern, and treatment of recurrence was not
known and thus excluded. For the remaining 13 patients,
mean time to recurrence was 36.2 months (range 6-82).
The pattern of recurrence is detailed in Figure 3, with lo-
cal recurrence in 5 patients (4.7%), regional recurrence in

w/ recurrence  w/out recurrence

B NED
\ 3 AWD
B3k 3 DWD
3 oD
6.67%
60%

Total=15

Total=91

Figure 2. Patients’ status at last follow-up. NED: no evidence of dis-
ease; AWD: alive with disease; DWD: died with disease; DOD: died of
other disease.

3 (2.8%) and distant recurrence in 5 (4.7%), of which 2
also had concomitant locoregional recurrence. In 9 cases,
salvage surgery was performed, followed by adjuvant RT
in 2 patients and by adjuvant CRT in one. Palliative chemo-
therapy was performed in 2 patients, while best supportive
care was indicated in one case.

Survival analysis

Five-year OS, DSS and DFS in the entire study cohort were
84.5%, 83.4% and 82.5%, respectively.

Preoperative facial nerve (FN) palsy did not significantly
influence DSS or DFS. Deep lobe involvement, on the other
hand, was linked to a significantly lower 5-year DFS com-

N, %

Total=13

Figure 3. Pattern of recurrence.
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pared to involvement of the superficial lobe alone (72 vs
85%, p 0.02). A similar trend was observed for DSS, as pa-
tients with lesions extending to the deep lobe had a 5-year
DSS of 79% compared to 90% for patients with lesions lim-
ited to the superficial lobe (p 0.04).

Tumour size did not affect DFS (p 0.13), but larger dimen-
sion was associated with progressively lower 5-year DSS.
Specifically, patients with lesions larger than 4 cm had a
5-year DSS of 57% compared to 89% for patients with le-
sions between 2 and 4 cm, and 93% for patients with lesions
smaller than 2 cm (p 0.005).

pT category had an impact on both DFS and DSS. pT1 cat-
egory was associated with a 5-year DFS of 93% compared
to 83% for pT2, 79% for pT3 and 63% for pT4 (p 0.02).
Similarly, the 5-year DSS was 100% for pT1, 84% for pT2,
and 62% for pT3, while pT4 had a DSS of 71% (p 0.0003).
Nodal disease also greatly influenced recurrence and sur-
vival in the study population. Patients with pNO disease had
a 5-year DFS of 100% compared to the 52% for patients
with pN+ disease (p 0.004). Similarly, 5-year DSS for pNO
patients was 100% compared to 48% for pN+ patients (p
0.002). ENE+ was associated with a poorer prognosis con-
sidering DFS (37.5% vs 86.8% at 5 years, p 0.02), but not
DSS (26% vs 83% at 5 years, p 0.06).

Clear surgical margins were associated with a 91% 5-year
DFS, compared to 76% for patients with close margins,
84% for patients with microscopically positive margins
(R1) and 0% for patients with macroscopically positive
margins (R2, p 0.0001). Similarly, RO was associated with
a 96% 5-year DSS vs 83% in case of close margins, 70% in
case of R1 and 37% in case of R2 (p 0.0002).

Higher tumour grade was associated with progressively
shorter 5-year DFS and DSS. Patients with undifferentiated
lesions (G4) had a 5-year DFS of 50% compared to 68% for
G3, 75% for G2, and 94% for G1 lesions (p 0.002). Similar-
ly, patients with G3 and G4 lesions had a poorer 5-year DSS
(64% and 67%, respectively) with respect to patients with
G1 and G2 lesions (91% and 86%, respectively, p 0.004).
Five-year DFS was 100% for AciCC compared to 84.8% for
MEC and 67.5% for ACC. This trend was not statistically
significant (p = 0.13). Five-year DSS was 100% for AciCC,
86.5% for MEC and 75% for ACC. This trend was not sta-
tistically significant at the log-rank for trend test (p = 0.44).
Final TNM stage influenced both recurrence and survival.
Stages I and II were associated with better 5-year DFS (96
and 89%, respectively), with respect to Stages III and IV
(75 and 64% respectively, p = 0.003). DSS also decreased
with increasing Stage (p < 0.0001), with patients affected
by a Stage I lesion having a 5-year DSS of 100%, compared
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to 89% for Stage II, 80% for Stage Il and 62% for Stage I'V.
Figure 4 and Table I summarise survival analysis with the
Kaplan-Meier method.

Subgroup survival analysis

For T1-T2 superficial parotid tumours, RO was associated
with better 5-year DSS (100%), with respect to R close (75%,
p = 0.04). In the same group of patients, RO was associated
with a 92.7% 5-year DFS vs 88.9% in case of close margins,
but this trend was not statistically significant (p = 0.69).
Parotidectomy extent did not significantly influence DSS or
DES for T1-T2 tumours of the superficial lobe: 5-year DFS
was 92.3% for patients subjected to total parotidectomy com-
pared with 100% in patients treated with superficial paroti-
dectomy (p = 0.24), while 5-year DSS was 75% for patients
treated with total parotidectomy compared to 100% for pa-
tients treated with superficial parotidectomy (p = 0.22).
Similarly, for T3-T4 parotid malignancy, the type of parot-
idectomy did not have a significant impact on prognosis in
terms of DFS and DSS. In detail, 5-year DFS was 67.7%
for patients treated with total parotidectomy compared to
72% for patients treated with less-than-total parotidectomy
(p = 0.55). Finally, 5-year DSS was 64.4% for patients
treated with total parotidectomy compared to 83.3% for pa-
tients treated with less-than-total parotidectomy (p = 0.14).

Univariate and multivariate analysis

Factors showing association with DFS in univariate analy-
sis included deep lobe involvement, advanced pT category
(pT3-4 vs pT1-2), Stage IV tumours (vs Stage I), positive
surgical margins (R1-2 vs RO), histological grade (G2-3 vs
G1) and extranodal disease. In multivariate analysis, the only
independent prognostic factors for DFS were R2 margin sta-
tus (vs RO) and G2 histological grade (vs G1).

Regarding DSS, factors showing prognostic value on uni-
variate analysis include > 4 cm size (vs < 2 cm), advanced
pT category (pT3-4 vs pT1-2) and R1-R2 margin status (vs
RO) (Tab. IIT). However, no independent prognostic factor for
DSS could be identified on multivariate analysis.

Nodal status

Of the 78 cNO patients, 13 were subjected to elective neck
dissection (END). Four of 13 patients showed occult lymph
node metastases (30.8%). However, no difference in DFS in
cNO patients undergoing END was seen compared to those
who did not (83% vs 84.2%, p > 0.5), as well as in DSS
(81% vs 91%, p>0.5) (Figs. SA-B). Similarly, selecting cNO
patients who were not subjected to END (n = 65), elective
neck irradiation (ENI) was not associated with a survival
benefit. In fact, DFS at 5 years was 90% for patients under-
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Figure 4. Survival analysis with the Kaplan-Meier method. DSS: disease-specific survival; DFS: disease-free survival; FN: facial nerve; < 2 cm: tu-
mour size smaller than 2 cm; 2-4 cm: tumour size between 2 and 4 cm; > 4 cm: tumour size larger than 4 cm; pNO: no evidence of cervical lymph
node metastases on the pathological report; pN+: pathologically-proven cervical lymph node metastases; ENE: extra nodal extension; MEC: mucoepi-
dermoid carcinoma; AciCC: acinic cell carcinoma; ACC: adenoid cystic carcinoma; I: Stage I; Il: Stage II; Ill: Stage lIl; IV: Stage IV.
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Table Il. Results of comparisons of Kaplan-Meier curves.

5-year DFS (%) p 5-year DSS (%) p
Size (cm) <2 88.9 0.1340 93.6 0.005*
2-4 771 88.6
>4 60.9 56.8
Lobe involved Superficial 85.4 0.0236* 90 0.0377*
Deep 72.3 79.5
Pathological T category 1 92.9 0.0209* 100 0.0003~
2 83.2 84.1
3 79.1 61.5
4 63.3 711
Pathological nodal status Negative 100 0.004* 100 0.0019*
Positive 52 47.5
Pathological TNM stage | 96.1 0.0035* 100 < 0.0001*
| 89 88.8
[ 74.5 80
v 64.5 62.2
Margin status RO 91.3 0.0001* 95.9 0.0002~
R close 76.5 82.8
R1 84.2 70.1
R2 0 375
Histological grade 1 94.1 0.0024* 90.6 0.0036*
2 751 85.7
3 67.6 64.2
Undifferentiated 50 66.6
ENE Negative 86.8 0.0171* 83 0.0587
Positive 37.5 25.7
Histology AciCC 100 0.1266 100 0.4431
MEC 84.7 86.5
ACC 67.5 75
Facial nerve No palsy 83.9 0.1255 86.4 0.0857
Palsy 72.7 80.2

MEC: mucoepidermoid carcinoma; AciCC: acinic cell carcinoma; ACC: adenoidocistic carcinoma; ENE: extranodal extension. * p < 0.05.

going ENI compared to 81.6% for patients not subjected to
ENI; however, this trend was not significant at the log-rank
test (p 0.72). A similar non-significant trend was observed
for 5-year DSS (100% vs 88.3%, p 0.72) (Figs. 5C-D).

Risk factors for nodal metastasis were male gender (p
0.005) and high (G3-G4) grade (p 0.001). Results of chi-
square and t-test for all variables are depicted in Table I'V.

Adjuvant treatment
Adjuvant treatment (RT or CRT) in pT3-4 patients was shown
to improve 5-year DSS (76.9% for patients who received ad-
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juvant treatments vs 41.5% for patients who did not, p 0.047)
but did not prove effective in reducing the recurrence rate. The
5-year DFS was 26.7% for patients who did not receive adju-
vant treatment compared to 78.1% for patients who did, but
this difference was not significant (p 0.12) (Fig. 5SE-F).

Literature review

A total of 6 articles *® were included in the qualitative re-
view after screening for exclusion criteria.

Mean 5-year OS in the studies included was 72.8%, which
is slightly lower than in our cohort. Mean 5-year DSS in the
studies included was 79.6%, and slightly lower than in our co-
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Figure 5. Impact of treatment with the Kaplan-Meier method. DSS: disease-specific survival; DFS: disease-free survival; END: elective neck dissec-

tion; ENI: elective neck irradiation; RT: adjuvant treatment.

hort. However, median follow-up in our cohort was shorter (39
months) than in the other studies *® (mean 66 months) (Tab. V).
Preoperative FN palsy was found to influence OS and DFS in
2 studies *” and DSS in one ’, while no influence on oncologic
outcomes was found in one study °, similarly to ours. Deep lobe
involvement was found to influence DSS in one study 8, apart
from ours, where it also correlated with DFES. The other 5 stud-
ies 7 did not evaluate the influence of this parameter on sur-
vival. Tumour size was found to influence DSS in one study 3,

apart from ours. pT and pN were shown to correlate with OS in
3 studies *%7, differently from what we observed in our cohort;
both parameters correlated with DSS in 3 studies ¢8, apart from
ours, and with DFS in 2 studies *’, apart from ours. The influ-
ence of positive surgical margins on survival was only investi-
gated in 2 37, one of which showed an influence of this param-
eter on OS and DFS. Influence of tumour grade on survival was
assessed in a single study ®, which showed a correlation with
DSS, similarly to what we observed (Tab. V).
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Table lll. Results of uni-variate and multivariate analysis on the impact of various risk factors on disease-free and disease-specific survival.

Univariate analysis

Disease-free survival

[ e ewewn [ [ [ s |

Size (cm) < 2 (ref)
n = 102, number of events = 15 24 0.3934 1.4821 0.6081 0.647 0518
>4 1.0082 2.7406 0.6729 1.498 0.134
Lobe involved Superficial (ref)
n =103, number of events = 15 Deep 1.2479 3.4829 0.5868 2127 0.0335*
Pathological T category 1 (ref)
n = 103, number of events =15 2 0.9190 2.5068 0.9176 1.002 0.3166
3 1.3863 4.0002 0.9159 1514 0.1301
4 1.8954 6.6554 0.8040 2.357 0.0184*
Pathological TNM stage I (ref)
n =102, number of events =15 I 0.9947 2.7038 1.2266 0.811 0.4174
il 1.8586 6.4149 1.2301 1511 0.1308
WV 2.3966 10.9854 1.0505 2.281 0.0225*
Margin status RO (ref)
n = 103, number of events = 15 R close 0.7878 21985 0.7692 1.024 0.3057
R1 1.4008 4.0583 0.6742 2.078 0.0377*
R2 3.3479 28.4439 0.8074 4146 0.005
Histological grade 1 (ref)
n =92, number of events =13 2 2.418 11.206 1119 2.161 0.0307*
3 2.626 13.813 1.071 2.453 0.0142*
Undifferentiated 2,457 11,673 1418 1.733 0.0831
ENE n = 16, number of events = 7 Negative (ref)
Positive 0.9467 25772 0.8451 112 0.263

Disease-specific survival

Lobe involved
n =91, number of events = 13

Superficial (ref)

Size (cm) <2 (ref)

n = 103, number of events = 12 24 1.1080 3.0282 0.8385 1.321 0.1863
>4 21068 8.2219 0.8377 2,515 0.0119*

Lobe involved Superficial (ref)

n = 104, number of events = 12 Deep 1.2988 3.6647 0.6688 1.042 0.0522

Pathological T category 1-2 (ref)

n = 104, number of events = 12 34 22527 9.5131 0.7753 2.906 0.00367*

Margin status RO (ref)

n = 104, number of events = 12 R close 1.0152 2.7599 1.0020 1.013 0.31098
R1 21236 8.3613 0.8177 2,597 0.00940*
R2 3.0198 20.4863 1.0111 2.986 0.00282"

ENE Negative (ref)

n = 38, number of events =9 Positive 1.3501 3.8578 0.7682 1.757 0.0788

Facial nerve No palsy (ref)

n =104, number of events = 12 Palsy 1.0100 2.7455 0.6129 1,648 0.0994

Multivariate analysis

Deep 1.2892 3.6297 0.8286 1.556 0.1198
Pathological T category 1-2 (ref)
n = 91, number of events = 13 34 -0.4531 0.6356 0.8935 -0.507 0.6121
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Table Ill. continues.

Univariate analysis

exp(coef) se(coef)

Disease-free survival

Margin status RO (ref)
n =103, number of events = 15 R close 0.7161 2.0464 0.9345 0.766 0.4435
R1 1.0722 29219 0.9066 1.183 0.2369
R2 3.0004 20.2753 1.2082 2.450 0.0143*

Histological grade 1 (ref)
n = 92, number of events = 13 2 2.4025 11.0504 11737 2,047 0.0407*
3 22747 9.7248 1.1940 1.905 0.0568
Undifferentiated 25002 12.2949 1.4567 1.723 0.0850

Disease-specific survival

n = 103, number of events = 12

Size (cm) < 2 (ref)
2-4 0.4936 1.6381 0.8729 0.565 0.5718
>4 1.0897 2.9735 0.8890 1.226 0.2203

Pathological T category 1-2 (ref)
3-4 1.3198 3.7428 0.8744 1.509 0.1312

Margin status RO (ref)
R close 0.7176 2.0496 1.0265 0.699 0.4845
R1 1.5344 4.6387 0.8594 1.786 0.0742
R2 1.9252 6.8569 1.0773 1.787 0.0739

ENE: extra nodal extension. *p < 0.05.

Table IV. Results of chi-square test for discrete variables and t-test for continuous variables between various possible risk factors.

| pNO (%) | ) | p
Gender Male 18.2 81.8 0.005*
Female 69.6 30.4
Facial nerve No palsy 56 44 0.551
Palsy 444 55.6%
Histology MEC 57.1 42.9 0.159
AciCC 100 0
ACC 100 0
Lobe involved Superficial 69.2 30.8 0.134
Deep 429 571
Size (cm) <2 70 30 0.412
2-4 42.9 57.1
> 4cm 50 50
Histological grade 1 90 10 0.001*
2 100 0
3 + 4 (high grade) 25 75
Pathological T stage 1 75 25 0.198
2 7.4 28.6
3 42.9 57.1
4 333 66.7
Age (mean, SD) 60.4,12.9 65.3,13.1

MEC: mucoepidermoid carcinoma; AciCC: acinic cell carcinoma; ACC: adenoid cystic carcinoma; pNO: no evidence of cervical lymph node metastases on the pathological report; pN+: patho-
logically-demonstrated cervical lymph node metastases. * p value < 0.05.
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Table V. Comparison of results from the present paper with the recent Italian literature in surgically-treated patients with parotid gland malignancies.

Authors (year of | Nagliati et al.® | Mercante et al. ¢ | Paderno et al. 7 | Molteni et al. ® | Mannelli et al. ® | Varazzani et al. * | Present paper

publication)

Institution(s) Trieste Roma Brescia Modena Firenze Parma Multicentric

No. of surgically 104 141 104 74 219 48 106

treated patients

Prognostic factors

Preop facial nerve NA ns 0S-DSS-DFS NA 0S-DFS NA ns

palsy

Deep lobe NA NA NA DSS NA NA DSS-DFS

involvement

Tumour size NA NA NA DSS NA NA DSS

pT 0S DSS 0S-DSS-DFS DSS 0S-DFS NA DSS-DFS

pN 0S DSS 0S-DSS-DFS DSS 0S-DFS NA DSS-DFS

Positive surgical NA NA ns NA 0S-DFS NA DSS-DFS

margins

Histology ns ns 0S-DSS-DFS DSS 0S-DFS NA ns

Grading NA DSS NA NA NA NA DSS-DFS

TNM stage NA 0S-DSS 0S-DSS-DFS DSS 0S -DFS NA DSS-DFS

5-y 0S (%) 58 72.3 74.7 77.4 68.7 85.4 84.5

5-y DSS (%) 78 75 80.4 77.4 73.0 93.7 83.4

5-y DFS (%) 82 82.1 (L) 66.9 68.4 75.0 (L) 89.6 82.5
89.5 (D) 83.2(R)

Median follow-up 47 69 51 51 95 84 (mean) 39

in months (range) (12-153) (7-279) (3-245) (26-76) (7-180) (3-110)

0S: overall survival; DSS: disease-specific survival; DFS: disease-free survival; L: local; D: distant; R: regional; NA: not available; ns: not significant.

Discussion

This retrospective multicentric study reports oncological
outcomes of a large cohort of patients with PGMs treated in
4 Northern Italian referral centres for head and neck cancer
across a 13-year timespan.

Regarding epidemiological data, while PGMs more frequently
involve males according to the literature, in our series approxi-
mately 53% of patients were females. Mean age in our cohort
was 59 years, in accordance with previously reported data. In
fact, the higher incidence of cases is usually found during the
fifth to sixth decade of life. These lesions usually present as a
rapidly growing lump in the parotid region. FN palsy is con-
sidered a clinical sign pointing to malignancy. In our series,
the rate of neoplastic FN palsy was 15%, similar to what has
been previously reported in the literature (12-19%). Previous
reports have shown that FN palsy at presentation is associ-
ated with poorer prognosis °, probably being a sign of neu-
rotropism. However, in our series, no significant differences
were observed in 5-year DFS and DSS comparing patients
with FN palsy at presentation to those without.
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The observed rate of lymph node metastasis at presentation
varies from 18% to 28% depending on the study. In our
series, approximately 12% of patients presented with node
positive disease.

Even in the modern oncologic era, surgical treatment remains
the gold standard upfront therapeutic approach for these le-
sions. In the present series, where only patients surgically
treated with curative intent were included, overall prognosis
is good (OS 84.5% and DFS 82.5%), and even slightly high-
er than previously reported in large international series '®!!,
and in comparison to other series from our country *38, even
though unfortunately our median follow-up is shorter than
that of other studies. The distribution of prognostic factors in
the present cohort should be considered in the interpretation
of these favourable outcomes.

In our series, the most frequently encountered subtypes
were MEC, followed by AciCC and ACC, which appears
to be consistent with other studies on the subject ''. There
was a trend for increasingly better prognosis going from
AciCC to MEC to ACC, which was however not statistical-
ly significant. AciCC was shown to be associated with the



best prognosis among other histological subtypes in other
series "!? followed by MEC and ACC 7. On the other hand,
adenocarcinoma and undifferentiated carcinoma have been
shown to have the worst outcomes '*.

Interestingly, others have shown that histology has no sig-
nificant influence on prognosis by itself. Van der Schroeff
et al. observed that a prognostic model without histology
had similar predictive power as one including it . In ad-
dition, histology is not included in the validated prognostic
index by Vander Poorten et al. 1. Most likely, since the same
histological subtype may present in various differentiation
states, grade rather than histology should be taken into ac-
count when investigating prognosis of PGMs.

In our series, grade was found to be an independent prog-
nostic factor for DFS at multivariate analysis, similar to
other studies *!!.

Other reported prognostic factors include pT and pN clas-
sification, stage and margin status *. In our series, we only
observed margin status to be an independent prognostic fac-
tor for DFS, apart from histological grade. No significant
results were obtained at multivariate analysis regarding the
impact of said factors on DSS.

When considering only T1-T2 superficial parotid tumours,
clear surgical margins seem to be associated with better
5-year DSS compared to close margins. Park et al. did not
find any significant difference in disease recurrence or mor-
tality rates between patients with a safety margin of > 5 mm
vs 1-5 mm vs < 1 mm for T1-T2 low grade parotid gland
cancer 4, We ascribe this discrepancy to the fact that we did
not consider, for this analysis, only low-grade cancers, due to
our small sample size.

As previously mentioned, there is no doubt that surgical treat-
ment is the gold standard approach in management of PGMs
with curative intent. However, while there is consensus on
surgical management for Stage III and IV parotid cancers, in
which a total parotidectomy is always deemed necessary, treat-
ment for Stage I and II parotid malignancies poses a problem.
Some researchers believe that parotidectomy I-1II, or even less
than superficial parotidectomy, is the best option for Stage |
and II low-grade parotid gland superficial tumours, because it
carries a lower risk of FN damage and does not compromise
oncological results °. Others recommend total parotidectomy
for all patients with T1-T2 superficial parotid carcinomas, with
the strongest argument being the presence of lymph nodes in
both parotid gland lobes and their connection to the cervical
lymphatic network '®. The embryologic development of the
neck lymphatic system is assumed to occur following the in-
capsulation of the submandibular and sublingual glands, but
before the incapsulation of the parotid gland. This is the rea-

Oncologic outcomes in parotid gland malignancies

son why the parotid gland also contains intra-glandular lymph
nodes, differently from the submandibular and sublingual
glands. Several authors investigated the distribution of lymph
nodes within the parotid gland, demonstrating that the lym-
phatic presence in the deep lobe is not negligible . Neverthe-
less, no survival benefit has been observed in removing the
deep lobe for T1 and T2 superficial parotid tumours, until now.
In our series, extension of surgery to the deep lobe for T1 and
T2 superficial parotid tumours did not significantly improve
DSS or DFS, suggesting that removal of deep parotid lobe
could be, in these lesions, not always necessary. Further stud-
ies are needed to investigate the prognostic impact of remov-
ing the deep parotid lobe in a subgroup of Stage I and II parotid
cancers with high risk for occult cervical nodal metastasis. In
addition, due to the small sample size we could not differenti-
ate this group of patients according to histological grade.

In our series we failed to demonstrate that, for T3 and T4
parotid malignancies, total parotidectomy is superior to
more conservative parotid surgery, probably because of the
small sample size.

Regarding the management of the neck in PGMs, while
there is consensus, in case of cervical lymph nodes involve-
ment, on the necessity of radical or modified radical ipsilat-
eral neck dissection, followed by adjuvant radiotherapy !,
indications for END in parotid gland malignancies are not
standardised among clinicians. Some researchers recom-
mend END for all patients with parotid carcinomas, while
others only recommend END for patients with either high-
grade lesions or specific histological subtypes '8. In our
opinion, the confusion stems from the highly variable rate
of occult lymph node metastasis reported in the literature,
from 0 to 49% '°, even if recent data from a meta-analysis *°
and 2 systematic reviews with meta-analysis *'*? narrowed
the range to 22-36%. This still wide range may be deter-
mined by different proportions of histological subtypes and
disease stages in single series .

In our cohort, almost 31% of patients had clinically oc-
cult cervical metastases, although occult nodal metastases
were not found to have a prognostic role, probably due to
the small sample size. A multicentric study by Fussey and
colleagues showed that older age, high-grade and more ad-
vanced primary tumours were associated with higher rates
of occult node metastasis ». Grasl et al. also observed that
the risk of occult nodal metastasis was significantly associ-
ated with grading in a series of patients with MEC %, even
though the possibility of cervical occult nodal metastasis in
low grade or low stage parotid tumours is not negligible '.
In addition, according to a large population-based study by
Xijao et al. 2, the incidence of occult metastasis to the neck
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was highest in salivary duct carcinoma (23.6%), followed
by adenocarcinoma NOS (19.9%), carcinoma ex pleomor-
phic adenoma (11.8%), MEC (9.3%), ACC (7%), basal cell
adenocarcinoma (6.3%), AciCC (4.4%), and epithelial-my-
oepithelial carcinoma (1.5%). In our cohort, out of 4 cNO
pN+ cases, 2 were MECs, one a carcinosarcoma, and one a
lympho-epithelial carcinoma. All were graded G3 accord-
ing to the histopathological report. In addition, we observed
an association between the presence of nodal metastases
with high grade (including G3 and G4) and male gender.
Relevantly, tumour grading, definitive histology and patho-
logic stage of the parotid primary, which are the most rel-
evant predictors of occult nodal metastasis, are known be-
fore surgery in only a limited number of cases. Interestingly,
END was not associated with a survival advantage in terms
of DFS nor DSS in our cohort. Reviewing the literature, no
strong evidence in favour of END can be found.
Alternative approaches for the management of cNO patients
have been suggested across the literature. For instance,
Lombardi et al. suggested performing a super-selective
(levels I-II) 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 '. In our series, frozen
sections on level II lymph nodes were performed in only 7
cases and was always negative.

Secondly, ENI has been proposed, with promising results,
for the management of cNO cases in patients with high-risk
histological features discovered only at definitive exam 2;
it could be an alternative to END even in patients who have
high-risk of occult nodal metastasis known before surgery,
especially when there is a high chance of performing adju-
vant RT on the primary tumour ?’. However, in our series,
no survival benefit was observed in cNO patients undergo-
ing adjuvant RT on the neck as well as on the primary tu-
mour site in terms of both DFS and DSS.

In our series, ENE+ was associated with a poorer prognosis
in terms of DFS, although it did not maintain statistical sig-
nificance on multivariate analysis. Despite the fact that ex-
tranodal extension has been generally considered a relevant
prognostic predictor in head and neck tumours and that it has
been found a relevant node-related prognosticator for salivary
gland cancer by some authors %, data from other series are
somewhat conflicting. For instance Aro et al. and Lombardi
et al. demonstrated that ENE did not have impact on surviv-
al 23, Furthermore, Lombardi et al. proposed 3 revised N-
classifications to describe the burden of nodal involvement,
none of which considered ENE; each of these were found to
be better in OS stratification compared to the 8th Edition of
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the TNM classification, which considers ENE. This was later
on externally validated in a further multicentric cohort *! and
has been recently accepted as the new N grading system for
parotid malignancies in the latest 9th TNM Edition.

Finally, adjuvant treatment in parotid gland malignancies is
usually recommended for advanced-stage disease (III-IV),
intermediate- or high-grade tumours, close or positive mar-
gins, lymph node metastases, bone invasion, and perineural
and lymphovascular invasion. In our series adjuvant treatment
(RT or CRT) was shown to improve 5-year DSS in pT3-T4
patients. Regarding the difference in 5-year DFS, although it
appears to be clinically relevant (26.7 vs 78.1%), it was not sta-
tistically significant at the log-rank test. The lack of statistical
significance may be attributed to the limited number of events
and high censoring rate, which weaken the reliability of formal
comparisons. This underscores the need for further validation.
Additional limitations of this study include its retrospective
nature and sample heterogeneity, which did not allow us
to take histology and grading into consideration when per-
forming subgroup analyses. In addition, we were not able
to retrieve data on the presence of intraparotid nodal me-
tastasis and on the number of positive cervical lymph node
metastases, which would have been useful to fully evaluate
the impact of nodal status on survival.

Conclusions

In this retrospective study we investigated prognostic factors
for malignant parotid tumors in a multricentic setting, com-
paring them to the experience of other Italian Institutions and
highlighting current controversies. We were able to confirm
that tumour grade and margin status are pivotal prognostic
factors for DFS. Future research is needed to understand the
impact of residual intraparotid lymph nodes on risk of re-
currence, and therefore how the deep parotid lobe in T1-T2
superficial parotid tumours should be managed. Nonetheless,
we were able to demonstrate that removal of the deep parotid
lobe is not always necessary. Similarly, it is still unclear in
which subgroup of patients END should be performed.
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