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Abstract

Objectives To analyze the demographic data, surgical and adjuvant treatment data and the survival outcomes in adult patients
affected by acinic cell carcinoma of the parotid gland (AciCC).

Methods A retrospective multicenter analysis of patients treated for AciCC of the parotid gland from 2000 to 2021 was per-
formed. Exclusion criteria were pediatric (0—18 years) patients, the absence of follow-up and patients with secondary meta-
static disease to the parotid gland. Multivariable logistic regression was used to determine factors associated with survival.
Results The study included 81 adult patients with AciCC of the parotid gland. The median age was 46.3 years (SD 15.81,
range 19-84 years), with a gender female prevalence (F'=48, M =33). The mean follow-up was 77.7 months (min 4—max
361, SD 72.46). The 5 years overall survival (OS) was 97.5%. The 5 years disease-free survival (DFS) was 60%. No statisti-
cal differences have been found in prognosis for age (<65 or > 65 years), sex, surgery type (superficial vs profound parotid
surgery), radicality (RO vs R1+Rclose), neck dissection, early pathologic T and N stages and adjuvant therapy (p > 0.05).
Conclusion This study did not find prognostic factor for poorest outcome. In contrast with the existing literature, our results

showed how also high-grade tumours cannot be considered predictive of recurrence or aggressive behaviour.

Keywords Acinic cell carcinoma - Parotid gland - Major salivary gland tumour - Parotid cancer

Introduction

Acinic cell carcinoma (AciCC) is the fourth most common
epithelial tumour of salivary glands after mucoepidermoid
carcinoma, adenocarcinoma (not otherwise specified,
NOS) and adenoid cystic carcinoma [1]; it can be consid-
ered an extremely rare tumour (it comprises 9-11% of all
adult parotid malignancies) [2] and its incidence has been
previously described by the Surveillance of Rare Cancers
in Europe Working Group (RARECARE) as 1.20-1.63
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cases per 1,000,000 patients/years [3]. The definition of
AciCC is constantly evolving over time; first observed in
1892 from Nasse [4] as a benign lesion and called “ade-
noma”, it was described by Buxton et al. [5] as a malignant
tumour with the ability to metastasize and recur. Finally,
it was defined as AciCC by Godwin et al. in 1954 [6].
According to the latest histological classification of the
World Health Organization (WHO), AciCC is defined as
“a malignant epithelial neoplasm of salivary glands in
which at least some of the neoplastic cells demonstrate
serous acinar cell differentiation, which is characterized by
cytoplasmic zymogen secretory granules. Salivary ductal
cells are also a component of this neoplasm” [2]. Despite
it having been considered for decades a low-grade indo-
lent tumour with a good prognosis, its propensity to recur
and metastasize, especially for a subset of lesions with
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high-grade transformation, currently, it is quite common
to consider AciCC as a malignancy of uncertain course
[7]. In addition, there is a great variability in studies about
treatment recommendations and prognosis; surgical exci-
sion is the recommended option to manage AciCC, while
the use of radiotherapy is still controverse, even in AciCC
with close margins.

The aim of this retrospective study is to present a multi-
center experience in the treatment of AciCC, focusing on the
demographic, surgical and adjuvant treatment data and the
survival outcomes in patients affected by AciCC. To the best
of our knowledge, this is the largest European case series
and those with the longest follow-up reporting experience
about this rare parotid tumour.

Materials and methods
Objectives

The primary endpoint was to assess the survival outcomes
(progression-free survival, PFS, from diagnosis to first
progression; overall survival, OS) of patients treated with
curative intent for AciCC of parotid gland. The secondary
endpoints were to evaluate the presence of prognostic factors
and to describe the progression sites.

Patients

For this multicenter analysis, patients with biopsy proven
AciCC of the parotid gland were retrospectively included,
treated between January 2000 and September 2021. Patients
received surgery with curative intent at the Departments of
Otolaryngology-Head and Neck Surgery of San Giovanni-
Addolorata Hospital, Rome, Italy; San Giovanni Di Dio e
Ruggi D’Aragona Hospital, Salerno, Italy; University of
Modena, Modena, Italy; University of Bologna, Bologna,
Italy; IRCCS Regina Elena National Cancer Institute, Rome,
Italy; AORN Cardarelli, Napoli, Italy; IRCCS Fondazione G.
Pascale, Napoli, Italy; University of Foggia, Foggia, Italy;
ASL Napoli 3 Sud, Napoli, Italy; AORN Garibaldi, Catania,
Italy; San Giovanni Calibita-Fatebenefratelli General Hospi-
tal, Rome, Italy; IRCCS “Casa sollievo della sofferenza” San
Giovanni Rotondo, Foggia, Italy; San Carlo di Nancy Hos-
pital, Rome, Italy; University of Pisa; IRCCS Fondazione
G. Pascale, Naples, Italy. All the Departments involved in
this study are part of Associazione Ospedaliera Italia Cen-
tromeridionale Otorinolaringoiatrica (AOICO; www.aoico.
it). Exclusion criteria were pediatric (0-18 years) patients,
the absence of follow-up and patients with secondary meta-
static disease to the parotid gland.
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Demographics, clinical, surgical and pathological
data

Data concerning gender, age at the time of diagnosis, fine-
needle aspiration biopsy (FNAB) diagnosis, type of surgery
upfront (including eventual neck dissection at the time of
first surgery), lymph node or distant metastasis at the time
of diagnosis, post-operative resection margins and pTNM,
adjuvant radiochemotherapy, locoregional or distant recur-
rences and the status at the follow-up (including the time of
follow-up, months) were systematically collected. The data
concerning survival and recurrence outcomes were retrieved
from mortality registries, outpatient visits and radiological
follow-up. All histologic slides were reviewed from patholo-
gists of each department to confirm the diagnosis of AciCC
of the parotid gland. The data about histologic grading were
obtained only from recurrent or metastatic AciCC.

Ethical considerations

Ethical approval was waived by the local ethics committee
in view of the retrospective nature of the study. The study
was conducted in compliance with the Helsinki Declaration.
All the clinical data needed for the study were recorded in
a computerized database. Patients who were alive at study
time were informed about the study and none expressed
opposition to inclusion.

Statistical analysis

Quantitative variables were described with median and
range [min—-max], while qualitative variables were described
with numbers and percentages. Chi square or Fisher exact
tests were used to compare categorical variables. PFS and
OS were assessed using the Kaplan—-Meier estimator and
compared using a log-rank test. For all tests, a two-tailed p
value less than or equal to 0.05 was considered statistically
significant. To identify factors independently associated with
decreased OS, a univariate then multivariable Cox regres-
sion analysis was performed. Measures of precision of point
estimates are presented as odds ratios or hazard ratios with
95% CI.

Results
Population
Patients with diagnosis of AciCC of the parotid gland

in the period study have been 94. Thirteen patients were
excluded because of the age (pediatric patients, n=7) or
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because of loss to follow-up (n=6). Therefore, the study
group included 81 adult patients with AciCC. The median
age was 46.3 years (SD 15.81, range 19-84 years), with a
gender female prevalence (F =48, M =33). The incidence
showed a peak in the fifth decade (n=23, 28.4%), with the
most of the cases (n=>54, 66.7%) occurring in the fourth,
fifth and sixth decades. Pre-operative evidence of cervical
node involvement (cN +) was identified in 7.4% (n=06) of
cases. Detailed patient demographics and oncologic data are
summarized in Table 1.

Pre-operative FNAB was performed in 95.1% (n="77)
of cases and resulted positive for AciCC only in 14.3% of
the cases (n=11). FNAB was not diagnostic in 55.8% of
the patients (n=43) and other parotid malignancies were
shown in 23 cases (29.9%). In this study, none of the patients
showed distant metastasis at the time of initial diagnosis of
AciCC.

Treatment characteristics

All patients were treated with surgery; the performed sur-
gical procedure depended on the tumour location and the
extent of disease. According to European Salivary Glands
Society (ESGS) classification of parotidectomies [8], the
50.6% of the patients (n=41) were treated with superficial
parotidectomy (I-II), 41.9% (n=34) with total parotidec-
tomy (I-1V), 6.2% (n=15) with superficial parotidectomy
extended to inferior deep lobe (I-I1I-1II) and 1.2% (n=1)
with total parotidectomy with facial nerve resection (I-IV
[VII]). Neck dissection (ND) was not planned in 81.5%
(n=606) of the cases, while 18.5% (n=15) received ND; in
this group of patients, 73.3% (n=11) received selective ND
(levels II-1V).

Among the 81 patients included, 21 (25.9%) received
adjuvant radiotherapy (RT) after surgery; among these
21 patients, 14 (66.7%) received locoregional irradiation
despite not having positive cervical lymph nodes. In addi-
tion, 9 patients (60%) among those received ND (n=15),
underwent adjuvant radiotherapy. In this study, none of the
patients received chemotherapy as adjuvant post-operative
therapy.

Staging

The definitive staging of disease is shown in Table 1. Most
patients showed no positive cervical nodal metastases. Post-
operative N staging was positive in 9 patients (11.1%). The
majority of cases were classified as pN1 (n=4, 4.9%); other
pN + (pN2a or pN2b) were rarely observed (n=2, 2.5%, for
pN2a and n=3, 3.7%, for pN2b). No pN2c (bilateral cervi-
cal nodal metastases) nor pN3a category (nodal metastases
with the largest diameter > 60 mm) were observed in this
cohort of patients. Histologic grade was recovered only

for recurrent or metastatic AciCC; seven of those patients
showed low-grade tumour (77.8%), while only two subjects
showed high-grade tumour (22.2%).

Survival outcomes

Follow-up data were available for all the patients included
in this study. Mean follow-up was 77.7 months (min 4-max
361, SD 72.46)]. The 5 years overall survival (OS) was
97.5% (95% C196.9-98) (Fig. 1a). The 5 years disease-free
survival (DFS) was 60% (95% CI 56.1-63.9) (Fig. 1b).

At the end of the study (October 2021), 88.9% patients
(n="72) were alive without any evidence of disease, 7.4%
(n=6) were alive, after recurrence, without any evidence
of disease and 2.5% (n=2) were alive with recurrence. Dis-
ease recurrence was found in 11.1% of the patients (n=9),
with a median interval to first recurrence of 53.1 months
(SD 69.2, range 4-361 months). Distant recurrences were
observed only in one patient (1.2%) and lung was the only
organ involved. More patients died because of other cause
(n=6, 7.7%) than disease (n=23, 3.8%). Survival data and
univariate analysis of most relevant prognostic factors are
shown in Fig. 2.

Prognostic factors for survival

No statistical differences have been found in prognosis for
age (<65 or> 65 years), sex, surgery type (superficial vs
profound parotid surgery), radicality (RO vs R1 +Rclose),
neck dissection and adjuvant therapy (p > 0.05). Although
the analysis of the Kaplan—Meier curves of DFS seems to
suggest better results in T1 than T3 and T4, no significant
difference has been found. The same for analysis of margin
(R), where RO seems to have better prognosis than Rland
Rclose, and for age, where young patients seem to have bet-
ter prognosis (Fig. 2). Multivariate analysis showed how
recurrences or metastases can be considered a risk factor
for worst status at the follow-up, while both the presence of
recurrences of metastases and age > 65 years are independ-
ent prognosticators for worst outcome in terms of months
of survival.

Discussion

In this retrospective-multicenter study of patients diagnosed
and treated for AciCC of the parotid gland, we investigated
the demographic data, the presence of prognostic factors and
the survival outcomes. To the best of our knowledge, this is
the largest European surgical case series ever reported.
Despite AciCC is still considered a neoplasm with a good
prognosis, several adverse features have been identified. In
this study male patients, age above 65 years, advanced T
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Table 1 Characteristics of the
cohort of patients with AciCC

of the parotid gland

stage and R1 and Rclose margins, seem to be associated
with poorest survival, but without a statistical relevance; this
data can support the suggestion by Scherl et al. [9], that an

@ Springer

Variable N %

Participants 81

Mean age (min—-max—SD) 46.3 years (19-84-15.81)

Gender Female 48 59.2
Male 33 40.7

FNAB result Not diagnostic 43 53.1
Other parotid neoplasm 23 28.4
Acinic cell carcinoma 11 13.5
Not performed 4 4

Parotid surgery I-IV (VII) [Total parotidectomy with 1 1.2

facial nerve resection]

(According to European Salivary I-1V [Total parotidectomy] 34 41.9

Gland Society Classification) I-II [Superficial parotidectomy] 41 50.6
[-II-III [Superficial parotidectomy 5 6.2

extended to inferior deep lobe]

Nodal dissection (ND) No ND performed 66 81.5
ND performed 15 18.5
Selective (II-1V) 11 73.3
Superselective (I or TI-III) 3 20
mRND/RND (I-V) 1 6.7

Margin status RO 71 87.6
R1 8.6
Rclose 3.7

Staging Stage 1 59 72.8
Stage 11 1 1.2
Stage 111 14 17.3
Stage IVA 7 8.6

Adjuvant treatment No 60 74.1
Yes (Radiotherapy) 21 25.9

Pathologic T classification (according to ~ T1 32 39.5

TNM classification- 8th edition) T 35 432

T3 11 13.5
T4a 3 3.7

Pathologic N classification (according to ~ NO 72 88.9

TNM classification-8th edition) N1 4 4.9

N2a 2 2.5
N2b 3 3.7

Recurrence Local 9 11.5
Distant metastasis 1 1.4

Mean follow-up (min, max) 54.5 (4-361, months

Status at last follow-up NED 66 81.5
DOOC 6 7.4
NED II 4 4.9
DOD 3 3.7
AWD 2 2.5

SD standard deviation, FNAB fine-needle aspiration biopsy, DNA data not available, ND neck dissection,
NED no evidence of disease, NED II no evidence of disease after recurrence, AWD alive with disease,
DOD died of disease, DOOC died of other cause

earlier diagnosis could play a prominent role in the progres-
sion of the tumours. Demographic data showed how women
and 40-60 range patients were the most affected from the
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Fig. 1 Kaplan—-Meier analysis of 5-year and 10-year DFS of differ-
ent variables. a Patients with age> 65 years (n=21) had no a signifi-
cantly decreased DFS when compared with those with age <65 years
(n=60). b Male patients (n=33) had no a significantly decreased
DFS when compared with female patients (n=48). ¢ Patients with
early pathologic T stages tumour (T1, n=29; T2, n=38) had no

AciCC of the parotid gland. These results are in line with the
previous literature [10]. The accuracy of FNAB diagnosis is
very low and only 11 (13.5%) cases received the diagnosis
of AciCC.

In this study, the rate of occult metastases was very
low (2.5%), so this could suggest that elective neck dis-
section (END) should not be performed routinely; this is
in accordance with the results from van Weert et al. [11],
who found no occult metastases in END specimens from
89 patient with AciCC of the major salivary glands (not
exclusively from parotid gland). On the contrary, Scherl

a significantly improved DFS compared with patients with late
pathologic T stages disease (T3, n=11; T4, n=3). d Patients who
underwent superficial parotidectomy (n=41) had no a significantly
improved DFS compared with patients who underwent total parot-
idectomy (n=40)

et al. [9] found higher rate of occult metastases (22.3%),
suggesting a protecting role of END in parotid AciCC.
Also, Grasl et al. [12] suggested that END should be per-
formed in patients with AciCC of the parotid gland, espe-
cially in patients with low-grade tumours, who showed
a notable rate of occult neck metastases and worse DSS.
Moon et al. [13] evaluated the risk of lymph node metas-
tasis in a large cohort of patients with AciCC, conclud-
ing how this type of tumour carries a low risk of nodal
metastasis, with a higher risk for advanced T stage (T3 and
T4) and high-grade patients. According to our results, we
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Fig.2 Kaplan—Meier analysis of 5-year and 10-year DFS of differ-
ent variables. a Patients who underwent adjuvant radiotherapy (RT)
(n=21) had no a significantly improved DFS compared with patients
who did not receive adjuvant RT (n=60). b Patients with RO post-
operative margins (n="71) had no a significantly improved DFS com-
pared with patients with R1/Rclose margins (n=10). ¢ Patients with

cannot prove the definite benefit of END, also for patients
with advanced T stage.

The indications for adjuvant RT in AciCC of the parotid
gland are still debated; positive surgical margins, T3/T4
disease, high-grade tumours and lymphovascular/perineu-
ral invasion haven been considered as indications for post-
operative RT [14], with no large case series supporting this
evidence; anyhow, particularly in patients without any his-
topathologic risk factor, the exact indications are not well
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early pathologic N stages (n=73) had no a significantly improved
DFS compared with late pathologic N stages disease (N1, n=3; N2,
n=>5). d Patients with early pathologic N stages (n=73) had a signifi-
cantly improved OS compared with late pathologic N stages disease
(N1,n=3;N2,n=5)

known. According to the results from Gomez et al. [15],
who reported a cases series of 35 patients underwent surgery
for AciCC of the parotid gland, a large number of patients
had a low treatment failure rate and could be considered
candidates for surgery only. Also, the work by Andreoli
et al. [16] showed how RT do not provide a significant sur-
vival advantage for early-stage (T1 and T2) and lower-grade
parotid AciCC. These conclusions are in accordance with
those from a retrospective case series from Zenga et al. [17],
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in which patients with negative margins did not receive par-
ticular benefits from RT, due to a great loco regional control
and surgical outcomes with surgery alone. Also, consider-
ing the potentially complications of neck RT (secondary
malignancy, fistula, bone necrosis, xerostomia) [18, 19] and
the lack of histological prognostic factors, the results of the
present study suggest that post-operative RT should not be
performed routinely.

The interpretation of this data is not easy due to impossi-
bility to recover the specific indications for adjuvant therapy
of each patient because of the retrospective nature of the
study; however, our results seem to confirm the evidence
of the previous works, showing no statistical significative
difference between patients treated with post-operative RT
and those not treated.

Different chemotherapy regimen has been proposed as
adjuvant therapy, especially for metastatic disease [20], but
none of these has been tried in a large randomized trial, due
to the rarity of the neoplasm. In this study, only 1 patient
(1.2%) underwent adjuvant chemotherapy, but we cannot
provide information about the regimen therapy/monotherapy
administered.

Recurrent and metastatic AciCC of the parotid gland are
not uncommon, and there is no still consensus about the risk
factors; in our work, nine patients experienced local recur-
rence, while only one patient experienced lung metastases.
In our analysis, no risk factor can be identified as responsible
of the progression of the disease.

AciCC with high-grade transformation is considered to
be more aggressive and predictive of recurrence and dis-
tant metastases; despite a histologic grading system is still
lacking, frequent mitosis, ki-67 proliferation > 5%, perineu-
ral and vascular invasion, infiltration and tumour necrosis
are regarded as high-grade features, explaining the aggres-
sive behaviour of these dedifferentiated tumours [21, 22].
The largest case series reported by Scherl et al. [9] found
a subgroup of patients with high-grade features showing
poor outcomes, suggesting how histologic grade can be a
stronger predictor of surgical than T and N classification.
In our study, in the group of nine patients with recurrent
and/or metastatic AciCC of the parotid gland, only two of
them showed high-grade transformation; for this reason, the
results of the present work did not confirm the aggressive
behaviour of high-grade AciCC, indeed they seemed to sug-
gest that there is no association between the actual histologic
grading and the poorer outcomes.

Limits of the study

This study shows several limitations. First, this work included
data prior to 2010, when mammary analogue secretory car-
cinoma (MASC), which exhibits a clinical behaviour simi-
lar to AciCC, was recognized as a distinct entity; anyhow,

all histologic slides were reviewed from pathologists of each
department to confirm the diagnosis of AciCC of the parotid
gland. Second, we provided the data on a local level, from
the Chief of each Head and Neck Department; however, to
ensure a good level of quality control, the data were separately
analyzed from two investigators (P.D.L., R.C.). Third, this is
a retrospective study and the data lack about treatment deci-
sions (surgery choice, management of the neck, selection of
adjuvant therapy). Fourth, perivascular and perineurial inva-
sion were not included in the evaluation; however, according
to the last World Health Organization (WHO) Classification of
Tumours, these two variables are currently not considered as
independent prognostic factors. Despite these limits, this study
represents the largest European cohort of patient affected by
AciCC of the parotid gland and surgically treated with curative
intent, and offers a notable analysis about the outcomes and the
prognostic factors of this rare tumour. Furthermore, this study
examined DSS and all follow-up information; in addition, this
study analyzed the longest follow-up regarding AciCC of the
parotid gland.

Conclusion

We present here one of the largest case series ever reported
about AciCC of the parotid gland, which represents the fourth
parotid gland malignancy. AciCC commonly has a good prog-
nosis, except for a little cohort of patients; in the present study
univariate Cox analysis did not find any prognostic factor for
poorest outcome. In contrast with the existing literature, our
results showed how also high-grade tumours cannot be consid-
ered predictive of recurrence or aggressive behaviour. Accord-
ing to multilinear regression analysis, recurrences or metasta-
ses and age > 65 years can be independent prognosticators. The
future goal of this study group will be the proposal of a new
histologic grading to further stratify the patients, attempting
to identify shared prognostic factors.
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