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Parotid gland masses: outcomes i

in the pediatric age group
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Abstract

Background Childhood parotid neoplasms appear to have different characteristics from adults. This point, in addi-
tion to the rarity of these tumors, reflects the challenges faced in diagnosing and treating parotid neoplasms in
children.

Patients and methods This retrospective study included all children who presented to the Children’s Cancer Hospi-
tal Egypt (CCHE, 57357) with parotid masses from January 2008 to December 2020.

Results Twenty-one patients were included. Malignant neoplasms were found in 12 (57.1%) of which mucoepider-
moid carcinoma was the most common. Benign neoplasms were found in 6 (28.6%) all of them were pleomorphic
adenoma, and non-neoplastic lesions were found in 3 (14.3%). Superficial, deep, or total parotidectomy was per-
formed according to the involved lobes. The facial nerve was sacrificed in three cases because of frank invasion by
the tumor. Neck dissection was considered in clinically positive lymph nodes and/or T3/4 masses. Complications
occurred in 7 (33.3%) all were of the malignant cases. Adjuvant radiotherapy was restricted to high-risk cases (7 cases).
Recurrence occurred in two cases, and one patient died of distant metastasis. Fine needle aspiration cytology (FNAC)
showed 88.9% sensitivity and 100% specificity for diagnosing malignant neoplasms. The correlation of radiological
and pathological staging was fair (66.74% for overall staging).

Conclusions Parotidectomy is the backbone treatment for benign and malignant pediatric parotid tumors. Neck
nodal dissection should be considered after preoperative FNAC of suspicious nodes. Adjuvant radiotherapy is con-
sidered only in high-risk tumors. Preoperative FNAC of parotid masses and clinically suspicious lymph nodes is highly
recommended.

Keywords Pediatric parotid tumors, Parotidectomy, Parotid FNAC, Adjuvant radiotherapy, Neck dissection for parotid
tumors
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Introduction

Salivary gland tumors are rare in both adults and chil-
dren [1, 2], representing less than 3% of head and neck
tumors [3]. The most involved gland is the parotid [4].
Five percent of salivary gland tumors occur in patients
under 18 years. Childhood parotid neoplasms appear to
have different characteristics from those of adults. This
point and the rarity of these tumors in pediatrics reflect
the challenges faced in diagnosing and treating these
tumors [4]. Among these differences are that pediatric
parotid tumors are primarily malignant but often present
at lower grades and stages than in adults with an over-
all better prognosis [3, 5]. In addition, and as long-term
prognosis needs to be considered in children, particularly
in low-/intermediate-grade tumors because of the long
time to recurrence, the intensity and aggressiveness of
treatment should be considered to differ between adults
and children [5]. In adults, postoperative radiotherapy is
generally performed for advanced cancer and high-grade
malignancies, but indications for adjuvant radiation
treatment remain unclear for pediatric cases [1].

Most studies report that parotidectomy is the backbone
treatment for benign and malignant pediatric parotid
tumors [4, 6]. Conservative (less than a lobectomy or
enucleation) parotidectomy carries a great recurrence
rate, particularly in pediatrics [4]. Simultaneous neck dis-
section is only recommended when clinically suspicious
nodes are present because of the rarity of occult nodal
metastasis documented in most studies [3, 4, 7]. There is
no consensus on whether performing elective neck dis-
section or implementing the wait-and-see policy in ¢cNO
cases is the best practice [8].

This work aimed to review and evaluate the manage-
ment of pediatric parotid masses at the Children’s Can-
cer Hospital Egypt (CCHE, 57357) over 13 years. Surgical
management, including the type and extent of resection
and postoperative complications, the need for adjuvant
treatment, the accuracy of diagnostic tools (radiological
and cytopathological) in diagnosis and staging, and out-
comes were evaluated.

Patients and methods

Our retrospective case series study included all patients
below 18 years who were diagnosed with a parotid mass
and underwent surgical treatment at the CCHE from Jan-
uary 2008 to December 2020. We included any case with
suspicious neoplasms due to a contradiction between
FNAC and clinical, and radiological findings (thus we
had 3 cases that finally proved to be non-neoplastic).
We excluded those proved and confirmed by FNAC to
be non-neoplastic, and supported by clinical and radio-
logical findings, and referred them to other hospitals.
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Patients’ data were collected from medical records, and
the following items were obtained and analyzed: age, gen-
der, symptoms, preoperative imaging, fine needle aspira-
tion cytology (FNAC) and/or preoperative biopsy results,
histopathological examination of the surgical specimen,
type and extent of surgery, postoperative complications,
adjuvant treatment (radiotherapy or chemotherapy), fol-
low-up (CT/MRI), and outcome (recurrence type, time,
management, and survival). The clinical, radiological, and
pathological staging was performed according to the 8th
edition American Joint Committee on Cancer staging
manual, considering the different pathological types and
staging systems [9, 10].

Data were analyzed using IBM SPSS version 24 (Sta-
tistical Package for Social Sciences; SPSS Inc., Chicago,
IL). Qualitative data were described as numbers and
percentages. McNemar’s test was used to evaluate the
concordance between categorical variables, and Cohen’s
kappa was used to assess the interrater agreement for
qualitative (categorical) items. The survival analysis was
performed using the Kaplan—Meier method. A p value <
0.05 was considered statistically significant; all tests were
two-tailed. Overall survival (OS) was calculated from the
day of diagnosis until the day of death or the latest fol-
low-up. Disease-free survival (DFS) was calculated from
the day of surgery until the day of recurrence, death, or
the latest follow-up.

Results

Twenty-one patients were diagnosed with parotid masses
and underwent surgery. Clinicopathological features
and a summary of the cases are provided in Table 1. The
median age at presentation was 13 years (range 4—18);
57% of cases were more than 10 years old. Among the
neoplastic cases, 57.1% were malignant (Table 2). Non-
malignant cases presented as benign neoplastic (28.6%)
and non-neoplastic (14.3%) (Table 3).

Radiological staging

The concordance of radiological staging with pathologi-
cal staging for malignant cases (n = 12) was moderate to
fair at 50% for T staging, 83.3% for N staging, and 66.74%
for overall staging.

FNAC

ENAC was performed in 17 cases, and a biopsy was per-
formed in four. Incisional biopsies were performed at
the referring centers and revealed mucoepidermoid car-
cinoma (MEC), metastatic nasopharyngeal carcinoma
(NPC), adenoid cystic carcinoma, and pleomorphic ade-
noma. Only 1 case out of the 17 FNAC was diagnosed
incorrectly. Considering non-neoplastic and benign
neoplastic conditions as one group (non-malignant) and
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Table 1 Clinicopathological features of the patients
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Character No (n =21) %
Age (range 4-18 years)

< 10years 9 429

> 10 years 12 571
Sex

Male 11 524

Female 10 47.6
Pathology

Malignant 12 57.1

Benign 6 (all: pleomorphic 286

adenoma)

Non-neoplastic 3 14.3
Surgery type

Total parotidectomy 8 38.1

Superficial parotidectomy 12 57.1

Deep parotidectomy 1 4.8
Lymph node management

Selective dissection 8 38.1

Radical neck dissection 2 9.5

None 1 524
Facial nerve management

Preservation 18 85.7

Scarification 3 14.3
Surgical margin

Positive 8 38.1

Negative 13 61.9
Clinicoradiological staging (n = 12)*

| 1 83

Il 1 83

Il 6 50

% 4 334
Pathological staging (n = 12)°

| 1 83

Il 6 50

Il 2 16.7

% 3 25
Recurrence (local or distant) 2 95
Mortality 1 4.8
Recurrence in neoplastic cases (n = 18) 2 1
Mortality in malignant cases (n = 12) 1 8
Postoperative complications 7 333
Postoperative radiotherapy 11 524

Adjuvant 7

Definitive 1

Salvage 3

2 Benign neoplastic and non-neoplastic cases were not applicable for staging

malignant neoplasms as another group, FNAC had an
88.9% sensitivity and 100% specificity to malignant neo-
plasms. The positive predictive value was 100%, and the
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negative predictive value was 88.9%, with an accuracy of
94.1%.

Surgical management

Three types of parotidectomy surgery were performed
based on the involved lobe pathology: superficial paro-
tidectomy (12 cases), deep parotidectomy (1 case; pleo-
morphic adenoma), and total parotidectomy (8 cases).
Figures 1 and 2 show some of our cases.

Approaches for lymph node management in malignant
cases were adopted based on the clinical preoperative
TN status. In c¢T3/4 NO cases (n = 8), selective suprao-
mohyoid dissection was performed. In ¢cN+ cases (n =
2), radical neck dissection was performed by sacrificing
the spinal accessory nerve in one case and sacrificing the
spinal accessory and sternomastoid muscle in the other
case, as these structures were intimately related to the
involved nodes. In the other two malignant cases (cT1/
T2 and NO) and the non-malignant cases, lymph nodes
were not approached; nodes yielded in such cases were
excised en bloc with the parotid mass.

Surgical and radiation therapy complications occurred
only in malignant cases. The facial nerve was sacrificed
in three patients because of frank invasion by the tumor.
These patients later underwent staged reconstructive
procedures. Two patients had transient neuropraxia of
the facial nerve, which was managed and resolved with
anti-inflammatory medications and physical therapy
over 2 months. Postirradiation complications in the
form of osteoradionecrosis of the mandible occurred in
two cases, one of which required marginal mandibulec-
tomy (these cases were NPCs with high dose of radiation
received (6480 and 6600 cGy).

Postoperative pathology

The histopathological examination of the surgical speci-
mens revealed malignant neoplasms in 12 cases: 6 MECs,
including four low-grade and 2 intermediate-grade, 3
metastatic NPCs, 1 adenoid cystic carcinoma, 1 epithe-
lial myoepithelial carcinoma, and 1 rhabdomyosarcoma.
Resection margins were involved in eight cases, two of
which were pleomorphic adenomas, and received adju-
vant radiation. Negative margins were obtained in the
remaining 13 cases (Tables 2 and 3). Lymph nodes were
pathologically positive in four patients (one low-grade
MEC and three metastatic NPC cases). Among the non-
malignant lesions, six were pleomorphic adenomas, and
three were non-neoplastic lesions (one hamartoma and
two chronic sialadenitis).

Adjuvant therapy
Eleven patients received postoperative radiotherapy.
Seven patients received postoperative radiotherapy as
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Fig. 1 Pleomorphic adenoma: operative field, and specimen

adjuvant treatment (three MECs with positive margins,
two pleomorphic adenomas with positive margins, one
epithelial myoepithelial carcinoma with close margins,
and one adenoid cystic carcinoma). The three metastatic
NPC cases received radiotherapy with salvage intent fol-
lowing surgery, and the rhabdomyosarcoma case received
both chemotherapy and radiotherapy as definitive
treatments.

Recurrence, disease-free survival (DFS),

and overall-survival (OS)

The median follow-up duration was 3.7 years (range
0.7-9 years). Two cases, one epithelial myoepithelial car-
cinoma, and one pleomorphic adenoma had recurrences
after 13 and 23 months, respectively. The epithelial
myoepithelial case developed local recurrence and nodal
and distant lung metastases. The patient had permanent
facial palsy, underwent tracheostomy due to extensive
locoregional recurrence, received palliative care, and
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died of distant metastasis 3.5 years after surgery. The
pleomorphic adenoma case had three local recurrences
that were managed with repeated surgical excisions (a
total parotidectomy was performed after the third recur-
rence with scarification of the facial nerve; nerve grafting
was performed later for reconstruction). After the third
recurrence, the patient received radiation therapy after
resection.

The recurrence rate was 11% and 8% for non-malig-
nant and malignant cases, respectively. DFS was 93.3%
=+ 0.064 at 2 years and 85.6% =+ 0.095 at the end of the
study (Fig. 3). OS was 100% and 90% =+ 0.1 at 5 years for
non-malignant and malignant cases, respectively, and
remained the same at 9 years (Fig. 4).

Discussion

Both benign and malignant pediatric parotid tumors are
rare [1, 2]. The most common benign parotid tumor is
pleomorphic adenoma, and MEC is the most common

Fig. 2 Mucoepidermoid carcinoma: MRI axial cut, and the specimen
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Fig. 3 Disease-free survival (DFS)

malignant tumor in this age group [4]. The second-most
frequent parotid malignant tumor is acinic cell carci-
noma, followed by adenoid cystic carcinoma [2]. Our
results were consistent with the typical presentation; all
benign tumors were pleomorphic adenomas, and 66.7%
of the primary malignant parotid tumors (n = 9) were
MECs. Compared to adults, children are more likely to
present with low-grade early-stage cancers [2]. Similarly,
our study showed the predominance of early stages (I and
IT), which represented 77.8% of primary malignant cases
and 58.3% of all malignant cases. After excluding meta-
static malignant tumors, our study showed that 44.4%
of the primary parotid malignant cases (four of nine)
occurred in children less than 10 years old. This was con-
tradictory to most reports in the literature. Bing et al. [3]
reported a primary parotid malignant tumor in one of
13 cases (7.7%) less than 10 years old, and it was a lym-
phoma case in Ethunanada et al. [11] reported one out of
three cases (33.33%) younger than 10 years. In another
study, 28 of 284 patients (10%) less than 10 years old
had primary parotid malignant tumors, compared with
101 (36%) from 10-15 years and 155 (54%) older than
15 years [12]. Lee et al. [4] found no malignant cases in
patients less than 10 years old (Figs. 3 and 4).

In pleomorphic adenoma, the old debate between
total versus superficial parotidectomy is now between

| T T
80.00 100.00 120.00

parotidectomy (at least a lobectomy) and tumor-wide
resection, including normal gland tissue (i.e., extraca-
psular resection) [13]. In our cases, the extent of the
resection was dictated by the location of the lesion;
four patients underwent superficial parotidectomy, one
patient underwent deep lobe parotidectomy via a cervical
incision for a deep lobe lesion, and another case under-
went total parotidectomy. In all cases, the facial nerve
was preserved. One case developed recurrence three
times, as described above.

The relationship between the type of surgical treatment
for MEC and survival has not been comprehensively
examined. Ata-Ali et al. [14] recommended conservative
(preserving facial nerve) total parotidectomy for all cases
with MEC to decrease local relapse. However, the extent
of parotidectomy in MEC is still debatable, and various
approaches are still being considered. In the cases done
in this study, superficial parotidectomy with facial nerve
preservation was performed for superficial lobe lesions,
and total parotidectomy was performed for deep lobe
invasion by the tumor.

Sarcomas account for 1.5% of malignant tumors of the
parotid gland. Rhabdomyosarcoma is the most common
sarcoma arising from the parotid region during child-
hood and adolescence. Walterhouse et al. [15] reported
84% failure-free survival and 100% OS in parotid
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Fig. 4 Overall survival (OS) by pathology

rhabdomyosarcoma cases. There was one rhabdomyosar-
coma patient in our study who was treated by superficial
parotidectomy and definitive chemotherapy and radio-
therapy and was alive with no recurrence at the end of
the follow-up period.

Epithelial myoepithelial carcinoma (EMC) is a rare
malignant salivary gland tumor that accounts for 0.5%
of all salivary gland malignancies. EMC has a high
recurrence rate reaching 40%. Previous reports have
shown a highly beneficial effect of adjuvant radiother-
apy in enhancing local tumor control, especially for
close margins and if the facial nerve is invaded [16]. We
had only one case of EMC with a close margin, which
had postoperative radiotherapy and developed locore-
gional and distant relapse after 13 months and trans-
ferred to palliative care.

NPC has a high incidence of nodal metastasis to cervi-
cal nodes, including retropharyngeal and level II nodes,
followed by levels I1I, VA, and IV. However, parotid and
supraclavicular lymph node groups have a very low risk
for metastasis. The incidence of metastasis to parotid
lymph nodes is less than 1%. The intraparotid lymphat-
ics render the parotid uniquely vulnerable to tumor
metastasis. So, it is crucial to have a careful clinical and

radiographic evaluation of the parotid region of patients
with NPC [17]. In our study, we had three cases of met-
astatic NPC to the parotid gland. These cases had their
primary tumor treated earlier according to our hospi-
tal adopted protocols. Patients with early stage disease
(stratum A) received radiation therapy only (61.2 Gy
stage I, 66.6 Gy stage Ila), and patients with locoregion-
ally advanced or metastatic disease (stratum B: IIb-V)
received induction chemotherapy (3 cycles cisplatin and
5-FU) followed by consolidation chemoradiotherapy.

These NPC patients presented during their follow-
up with recurrent neck and parotid masses, and were
treated with salvage intent by surgical resection. Two
underwent radical neck dissection (sacrificing the spinal
accessory nerve and sternomastoid), and the facial nerve
was invaded and sacrificed in both cases. The third case
underwent selective supraomohyoid neck dissection.

The location of the primary tumor in the parotid gland
influences the pattern of lymph node metastasis. The
intraparotid lymph node is not the first echelon lymph
node for regional spreading in all cases. Sometimes,
lymph flow passes to the submandibular lymph nodes
in lower pole lesions or into the accessory chain in pos-
terior lesions [18]. Therefore, cases may have metastatic
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intraparotid lymph nodes with negative lateral neck
nodes and vice versa [19]. Thus, the existence of meta-
static intraparotid lymph nodes does not definitively
signify lateral neck lymph node spread, which led to the
proposal of a revised staging system dividing the regional
lymph node staging system into parotid and cervical dis-
ease [20]. High-grade, tumor size of > 4 cm and age were
reported as predictive factors for occult nodal metastasis
[18].

Shinomiya et al. [21] found that the trend of lymph
node metastasis varied between the c¢T2 and cT3/T4
patients. T2 cases had only intraparotid nodal spread,
while T3/T4 cases had mostly lateral neck nodal spread.
In ¢cN+/pN+ patients, nodal metastasis passed to the
cervical lymph nodes in 20% of cases (level I: 50%, level
IL: 70%, level III: 40%, level IV: 10%, and level V: 50%). In
cNO patients, occult nodal spread was restricted to levels
I and II [21]. Therefore, modified radical neck dissection
(levels I-V) was endorsed in patients with clinically posi-
tive lymph nodes, and elective cervical lymphadenec-
tomy was strongly encouraged in patients with T3NO or
T4NO disease (at least at levels I/II) [21]. Some authors
also considered elective lymphadenectomy in high-grade
tumors [22]. Pan et al. [23] evaluated the role of sentinel
lymph node biopsy in ¢NO and found a positive biopsy
result in 33 of 198 (16.7%) patients and level II metasta-
sis in 100% of patients. Still, the benefit of sentinel lymph
node biopsy is not certainly clarified [8].

In our study, two cases of metastatic NPC with ¢cN+
status underwent radical neck dissection (levels I-IV);
their lymph nodes were pathologically positive. Selective
supraomohyoid lymph node dissection (levels I-III) was
performed in cases with ¢T3/T4 NO. One MEC case who
underwent a selective dissection had a single positive
pathological lymph node and had adjuvant radiotherapy
due to lymph node involvement and a positive margin
(whole neck and parotid). Of note, this patient had the
only incorrect preoperative FNAC diagnosis in our study
(as pleomorphic adenoma); selective dissection was per-
formed based on the highly suspicious intraoperative
circumstances despite the benign diagnosis by FNAC.
In the other two malignant cases with ¢T2/T2 NO and
the non-malignant cases we did not approach the lymph
nodes. The possibility of discordance between clinical
and pathological node status led us to consider radio-
logically or clinically suspicious lymph nodes for FNAC
before surgery.

In children, postoperative radiotherapy (PORT) as
an adjuvant treatment should be cautiously considered.
Radiotherapy complications can cause distorted facial
growth, dental troubles, trismus, and osteoradionecro-
sis. There is also a higher risk of second malignancies in
the exposed area [2]. Sultan et al. considered PORT in
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high-grade, advanced cancers with involved margins and
lymph node spread. In our study, seven patients received
adjuvant PORT due to high-risk features or pathological
indications (positive or close margins, aggressive pathol-
ogy) [24].

Preoperative cytology in parotid tumors is quite accu-
rate and helpful in discriminating benign from malignant
tumors and planning proper management [25]. To limit
the risk of the misdiagnosis of pleomorphic adenoma,
the Milan system classifies pleomorphic adenoma with
non-classical aspects as salivary tumors of uncertain
malignant potential. The final pathology may consist of a
myoepithelial cell tumor, adenoid cystic carcinoma, car-
cinoma ex pleomorphic adenoma, or MEC [13].

Similar to our study, Ali et al. [4] reported 86% con-
cordance of FNAC with histological results with a speci-
ficity and sensitivity of 98% and 84%, respectively, and
diagnostic accuracy of 94%. In contrast, another study
showed that FNAC had a diagnostic sensitivity of 100%,
specificity of 25%, positive predictive value of 85%, nega-
tive predictive value of 100%, and accuracy of 85.7% for
diagnosing benign parotid tumors. FNAC is indicated in
all cases before surgery and is also considered for clini-
cally or radiologically suspicious lymph nodes.

For benign tumors, low recurrence rates ranging from
0.5 to 5% after total parotidectomy for pleomorphic
adenoma were reported [26, 27]. The median interval
between the first operation and tumor recurrence was
3 to 15 years [26]. Sultan et al. [24] documented a 4%
recurrence rate following parotidectomy after a median
interval of 31 months. However, the recurrence rate was
50% if tumor enucleation was performed. Sultan et al.
[24] and Fu et al. [26] both documented 100% survival
in pleomorphic adenoma cases. Recurrences are difficult
to treat, with an increased risk of facial nerve injury and
development of other recurrences, hence PORT is to be
considered judiciously when if satellite tumors are pre-
sent, margins are positive or tumor spill is suspected [28].
It has been suggested that pleomorphic adenoma slowly
takes on malignant features after repeated recurrences
[29]. Malignant transformation is reported to occur in
5-40% of cases [30, 31]. Pelliccia et al. [27] found carci-
noma in 16.1% of patients, two of which died after sur-
gery of distant metastasis with or without local failure.

The recurrence rate is generally very low in malignant
tumors. One study documented no recurrence over a
long follow-up period [2]. Sultan et al. [24] documented
a 25% occurrence of local relapses after parotidectomy in
malignant tumors [24]. A 5-year DFS of 84.4% was docu-
mented by Feng et al. [6].

Allan et al. [12] reported 5-, 10-, and 20-year survival
rates of 96%, 95%, and 83%, respectively. Other studies
reported 5- and 10-year survival rates ranging from 81.1
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to 100% and 66.7% to 94%, respectively [2, 24, 32, 33].
An overall 5-year survival of 100% was documented by
Gontarz et al. [2], and Feng et al. [6] reported a 3-year
OS of 100% and a 5-year OS of 95.8%. Feng et al. [6] also
clarified that frequent recurrence in a short period was
associated with a poor prognosis.

In our study, adverse events included two recurrences
and one mortality as described in the results section.

Conclusions

Parotidectomy with facial nerve preservation is the
backbone treatment for benign and malignant pediatric
parotid neoplasms. Neck nodal dissection is to be con-
sidered after preoperative FNAC of clinically suspicious
nodes. Adjuvant radiotherapy is considered only in high-
risk tumors because of the high rate of postirradiation
complications in children. Preoperative FNAC of parotid
masses and clinically suspicious lymph nodes is highly
recommended.

Limitations of the study

Many limitations faced our study. First, the retrospec-
tive nature of the study together with the very low
number of cases hindered us to give solid conclusions.
We, therefore, gave rather general recommendations.
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