ORIGINAL ARTICLE

Mucoepidermoid Carcinoma
of the Parotid Gland in Children

A 10-Year Experience

Reza Rahbar, DMD, MD; J. Fredrik Grimmer, MD; Sara O. Vargas, MD;
Caroline D. Robson, MB, ChB; Jennifer W. Mack, MD; Antonio R. Perez-Atayde, MD;
Karen J. Marcus, MD; Holcombe E. Grier, MD; Gerald B. Healy, MD; Trevor J. McGill, MD

Objective: To determine the presentation, pathologic
features, treatment outcome, and prognosis of mucoepi-
dermoid carcinoma of the parotid gland in children.

Design: Retrospective clinical and histopathologic study
with institutional review board approval.

Setting: Tertiary pediatric medical center.

Patients: Seven children (4 girls and 3 boys) presented
with mucoepidermoid carcinoma of the parotid gland be-
tween 1994 and 2004.

Main Outcome Measures: Clinical presentation, patho-
logic features, treatment outcome, complications, local
recurrence, distant metastasis, and overall survival.

Results: All patients presented with an asymptomatic
parotid mass. Initial treatment in 7 patients included total
parotidectomy (n=3), superficial parotidectomy (n=3),
transoral enucleation (n=1), and supraomohyoid neck
dissection (n=1). Four patients required additional sur-

gical procedures because of a close and/or positive mar-
gin, including revision parotidectomy (n=2), total pa-
rotidectomy (n=1), superficial parotidectomy (n=1), and
supraomohyoid neck dissection (n=1). One patient re-
quired postoperative radiation therapy. No evidence of
local recurrence or distant metastasis was noted with a
mean follow-up of 3.4 years.

Conclusions: Mucoepidermoid carcinoma of the pa-
rotid gland is very rare in children. Clinical stage and his-
tologic grade are the main prognostic factors. Complete
excision (superficial or total parotidectomy) with pres-
ervation of facial nerve is the treatment of choice. Neck
dissection should be considered when there is clinical evi-
dence of regional metastasis, high TNM stage, high his-
tologic grade, and involvement of regional nodes. Be-
cause of the possibility of long-term adverse effects in
pediatric patients, radiotherapy should be used only in
selected cases. Long-term follow-up is essential to rule
out late recurrence.
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EOPLASMS OF SALIVARY
glands are rare in chil-
dren, representing fewer

rotid gland in the pediatric population and
provide some guidelines for preoperative
evaluation, management, and follow-up.

than 10% of all pediat-

ric head and neck tu-
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mors.! Approximately 80% of salivary
gland tumors are considered benign, pleo-
morphic adenoma being the most com-
mon type.> Mucoepidermoid carcinomas
account for 50% of malignant salivary
gland tumors in children.** Other malig-
nant salivary gland tumors include ad-
enoid cystic carcinoma, undifferentiated
carcinoma, and acinic cell carcinoma, each
of which occurs at a frequency of approxi-
mately 5% to 10%.’

Because of the rarity of salivary gland
malignancies in children and the array of
different histopathologic types, it has been
difficult to accumulate a broad experience
and to establish a standard treatment strat-
egy. Herein, we present our experience with
mucoepidermoid carcinoma of the pa-

- ST

Patients who were treated at Children’s Hos-
pital, Boston, Mass, for mucoepidermoid car-
cinoma of the parotid gland between 1994 and
2004 were identified Their medical charts were
reviewed for clinical presentation, treatment
modality, treatment outcome, complications,
local recurrence, distant metastasis, and over-
all survival. Cross-sectional imaging studies
were reviewed for size, location, and imaging
characteristics of the lesions. Preoperative im-
aging studies were available for review in 4 of
7 cases. These examinations included com-
puted tomography (CT) in 2 patients, mag-
netic resonance (MR) imaging in 1 patient, and
both CT and MR image in 1 patient. The CTs
consisted of 3- to 5-mm-thick axial images with
contrast. The MR images included axial T1- and
T2-weighted fat-suppressed or fast spin-echo
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Table. Characteristics in 7 Cases of Low-Grade Mucoepidermoid Carcinoma
Patient No./ Procedure Complications
Sex/ TNM Surgical to Address Follow-up, and/or Need
Age, y Stage Procedure Margins Positive Margins mo Outcome for Further Surgery
1/M/A1 NA Total parotidectomy, Positive  Revision parotidectomy 13 Disease free  Presented with recurrence
selective dissection 12 mo after surgery,
treated with radiotherapy
2/F/11 TINOMO  Superficial Negative  None 28 Disease free ~ Frey syndrome
parotidectomy
3/F/3 T2NOMO  Total parotidectomy Negative  None 62 Disease free  Presented with
lympadenopathy 26 mo
after surgery, underwent
excisional biopsy (no
tumor in specimen)
4/M/12 T2NOMO  Total parotidectomy Positive  Revision parotidectomy 76 Disease free  None
and selective
neck dissection
5/M/14 T2NOMO  Transoral enucleation Positive  Superficial 13 Disease free
parotidectomy
6/F/15 NA Superficial Negative  None 22 Disease free  Presented with
parotidectomy lymphadenopathy 21 mo
after surgery, underwent
excisional biopsy (no
tumor in specimen)
7IF14 NA Superficial Positive  Total parotidectomy 48 Disease free  Frey syndrome
parotidectomy

Abbreviation: NA, not available.

Figure 1. A 3-year-old girl with a left preauricular mass. An axial
contrast-enhanced computed tomogram reveals a sharply defined,
moderately enhancing mass (arrow) located along the course of the left
parotid duct and abutting the superficial aspect of the left masseter muscle.

inversion recovery pulse sequences in the axial and coronal
planes. Axial and coronal fat-suppressed gadolinium T1-
weighted images were also obtained.

Pathologic review included in-house biopsy specimens as
well as consultation slides from referring institutions. Patho-
logic investigations included gross examination and micro-
scopic examination of hematoxylin-eosin— and, in a subset of

cases, mucicarmine-stained sections. A semiquantitative grad-
ing scheme® was applied.

— T

Seven patients (4 girls and 3 boys; age range, 3-15 years
[mean age, 11.4 years]) were identified during the study
period. Three patients presented to our institution ini-
tially (Nos. 2, 3, and 4; Table), and 4 patients received
their initial surgical treatment at an outside facility (Nos.
1,5, 6,and 7; Table). The duration of time from the on-
set of symptoms to surgery ranged from 2 weeks to 24
months, with an average duration of 9.5 months. All pa-
tients presented with an asymptomatic parotid mass (left,
5; right, 2). The results of clinical staging were as fol-
lows: TINOMO in 1 patient, T2NOMO in 3 patients, and
not available in 3 patients (Table). No patient presented
with neck adenopathy, facial paralysis, or other cranial
nerve deficits. There was no significant medical or fam-
ily history in any of the cases.

RADIOGRAPHIC FINDINGS

The tumors were located within the substance of the pa-
rotid gland in 2 of the patients and within accessory
parotid tissue along the course of the parotid duct in 2
patients. On the CTs, the tumors appeared as moder-
ately well-defined, moderately enhancing masses
(Figure 1 and Figure 2A). One tumor that was lo-
cated within the parotid gland could not be distin-
guished from parotid space adenopathy, so MR image was
performed to further characterize the mass (Figure 2B
and C). In both cases, T2-weighted MR images revealed
amoderately to markedly enhancing, well-defined mass
that appeared hyperintense relative to parotid tissue but
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Figure 2. An 11-year-old girl with a parotid mass. A, An axial contrast-enhanced computed tomogram demonstrates a moderately well-defined mass within the
superficial and deep lobes of the left parotid gland (arrow). The characteristics of the mass appear similar to those of nearby lymph nodes. B, An axial fast
spin-echo inversion recovery image reveals a heterogeneous tumor (long arrow) that appears hyperintense relative to adjacent parotid tissue (short arrow) but
hypointense relative to lymphoid tissue (arrowheads) in lymph nodes and tonsils. C, After the administration of contrast, a fat-suppressed, axial T1-weighted

magnetic resonance image reveals moderate enhancement of the tumor.

Figure 3. A 12-year-old boy with an enlarging left preauricular lump. A, A coronal fat-suppressed T2-weighted magnetic resonance image reveals an intermediate
intensity mass (long arrow) within the superficial lobe of the parotid gland (short arrow), extending along the proximal parotid duct. The tumor is slightly
hypointense compared with tonsillar lymphoid tissue (arrowhead). B, A fat-suppressed contrast-enhanced axial T1-weighted image reveals intense enhancement.

slightly hypointense relative to adjacent lymph nodes (Fig-
ure 2C and Figure 3A).

TREATMENT

All patients underwent surgical extirpation for treat-
ment. Initial treatment in 7 patients included total pa-
rotidectomy (n=3), superficial parotidectomy (n=3),
transoral enucleation (n=1), and supraomohyoid neck
dissection (n=1) (Table). Four patients (Nos. 1, 5, 6, and
7; Table) received their initial treatment at an outside in-
stitution. Four patients had close and/or positive mar-
gins and required additional surgical procedures, includ-
ing revision parotidectomy (n=2), total parotidectomy

(n=1), superficial parotidectomy (n=1), and supraomo-
hyoid neck dissection (n=1) (Table). All margins were
negative after the second procedure.

One patient (No. 1) initially underwent total paroti-
dectomy and selective neck dissection and required re-
vision parotidectomy because of a positive margin. He
presented with a recurrence 1 year later and was treated
with conformal radiotherapy. He received 60 Gy of ra-
diation using 6-MV photons in 30 fractions over 6 weeks.
He tolerated the treatment well, with minimal mucosal
and skin reaction. Another patient (No. 3) had under-
gone total parotidectomy. She developed neck lymph-
adenopathy 2 years after the initial treatment and un-
derwent an excisional biopsy. No tumor was seen
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Figure 4. The tumors were characterized by nests and cystic structures lined by squamoid, intermediate, and mucus-producing cells (hematoxylin-eosin, original
magnification <100 [A] and <400 [B]).

histologically. A third patient (No. 6) had undergone su- were not evident. Infiltration of soft tissue surrounding the
perficial parotidectomy and presented with neck lymph- salivary gland was seen in 6 of 7 cases. In 1 case (No. 5),
adenopathy 21 months after surgery. Excisional biopsy the cells were oncocytic, in keeping with an oncocytic mu-
revealed no evidence of recurrence. Two patients (Nos. coepidermoid carcinoma. Mucicarmine stains high-
2 and 7) (29%) presented with mild gustatory sweating lighted mucin in all 3 cases in which the staining was per-
(Frey syndrome). No patient was treated with chemo- formed. Margins of resection were positive in the initial
therapy. resection specimens from 4 patients (Table).
PATHOLOGIC, GROSS, m
AND MICROSCOPIC FINDINGS

Fine-needle aspiration in 1 case (patient 3) showed clus- Most salivary gland neoplasms occur in the parotid gland,
ters of overlapping intermediate cells with large, irregu- followed by the submandibular gland. The characteristic
larly round nuclei and prominent nucleoli. Occasional presentation is that of a painless, slow-growing mass with-
cells with abundant globular intracytoplasmic mucin and out any clinical indication of infection." Clinical signs and
squamous cells were also noted. These findings strongly symptoms appear to be of no value in distinguishing be-
suggested a diagnosis of mucoepidermoid carcinoma. tween malignant and benign tumors? unless there is pain,

Gross material was examined in the 3 cases in which regional lymphadenopathy, or cranial nerve involvement,
the initial treatment was performed at our institution. The which may indicate an aggressive malignant process.>
3 specimens contained tan, lobular, well-circumscribed In 1945, Stewart et al® recognized mucoepidermoid car-
lesions measuring 1.9, 2.2, and 2.8 cm in greatest di- cinoma of the salivary glands as a separate entity among
mension. The material from referring institutions was frag- salivary gland neoplasia. Mucoepidermoid carcinoma is
mented in 2 cases and intact in 2 cases. thought to arise from pluripotent reserve cells of the ex-

The tumors were characterized by nests and cystic spaces cretory ducts of salivary gland that have the potential to
composed of or lined by intermediate or large polygonal differentiate into squamous, columnar, and mucous cells.’
epithelial cells with focal squamous differentiation or mu- Itis the most common parotid epithelial malignancy in chil-
cus secretion (Figure 4). In all cases, the cystic compo- dren and usually occurs in the 5- to 15-year-old age group.’
nent made up more than 50% of the lesion, and all tu- Although no specific etiologic factor has been identified,
mors were classified as low grade. Cellular atypia was exposure to ionizing radiation has been reported in some
minimal, and mitoses, perineural invasion, and necrosis cases.'” Eveson and Cawson'! reviewed 2410 salivary gland
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tumors and indicated that only 6% of cases were diag-
nosed in the first 20 years of life, and the majority of these
were diagnosed during adolescence. A review of the litera-
ture revealed a good prognosis in cases of mucoepider-
moid carcinoma occurring in children, mainly because the
majority of the tumors were well-differentiated or grade 1
neoplasia.'**> However, because of the rarity of this neo-
plasm, there is no broad experience with these tumors in
the pediatric population, and most of the treatment strat-
egies are based on experience with adults.

Proper preoperative evaluation is of paramount impor-
tance. Fine-needle aspiration is often difficult to perform
in a very young child owing to a lack of cooperation; how-
ever, it can be useful in distinguishing between inflam-
matory, benign, and malignant processes. The accuracy
of fine-needle aspiration ranges from 84% to 97% in ma-
lignant tumors of the salivary gland.'*'> We believe that
proper preoperative imaging and fine-needle aspiration,
when possible, can facilitate preoperative surgical plan-
ning and prevent undertreatment and the need for revi-
sion surgery. Incisional biopsy is not recommended be-
cause of the risk of tumor spillage and facial nerve injury.

There is no consensus regarding the routine use of im-
aging studies in the adult population. However, we rec-
ommend preoperative imaging studies to determine the
full extent of the tumor and to assess involvement of re-
gional lymph node and possible tumor infiltration into
adjacent structures. Compared with CT, MR imaging pro-
vides superior soft tissue differentiation and contrast reso-
lution in the evaluation of parotid masses.' Both imag-
ing modalities are susceptible to artifacts from dental
fillings or braces, particularly in children.

The clinical and radiographic differential diagnosis of
a parotid space mass includes other parotid tumors and
masses involving lymphoid, neural, or vascular tissues in
the parotid space. In children, the most common parotid
tumor other than mucoepidermoid carcinoma is pleomor-
phic adenoma, which tends to have a higher signal inten-
sity on heavily T2-weighted MR images.'” Other parotid
tumors that are occasionally encountered in children, and
appear clinically and radiographically indistinguishable
from mucoepidermoid carcinoma, include acinic cell car-
cinoma and adenocarcinoma. Parotid space vascular mal-
formations (lymphatic or venous malformation) are readily
differentiated from solid parotid tumors by clinical ex-
amination and imaging. Intraparotid hemangioma is the
most common tumor of the parotid gland in infants and
has very distinctive imaging features that distinguish it from
other parenchymal tumors.

The histologic grade was low in all 7 of our cases. This
finding is in keeping with a previous study of mucoepi-
dermoid carcinoma at our institution, which showed a high
rate of low-grade tumors.!! This tendency likely accounts
for the excellent outcomes seen in our and other pediat-
ric series. In our study, we used a well-established grad-
ing system proposed by authors from the Armed Forces
Institute of Pathology.® Given the lack of pleomorphism,
mitoses, and necrosis, as well as the predominantly cystic
architecture, all tumors in our series would also have been
considered low grade in other classification systems.*®

A number of authors have attempted to correlate clini-
cal and pathologic aspects of salivary gland mucoepider-

moid carcinoma with prognosis.'>'®2° Factors such as tu-
mor grade, perineural invasion, lymph node metastasis,
soft tissue extension, and microscopic residual disease have
shown correlation with recurrence rates and sur-
vival.>?!2? Grade appears to be one of the most important
prognostic indicators. When patients of all ages are con-
sidered, the published 5-year survival rates range from 92%
to 100% in cases involving low-grade tumors, 62% to 92%
in those involving intermediate-grade tumors, and 0% to
43% in those involving high-grade tumors.">2023-2

The treatment of choice should be complete removal
of tumor with adequate margins. Although the relation-
ship between the type of surgical treatment and survival
isnot known, it is clear that local and regional recurrence
is more likely to occur in patients with positive margins,
regardless of tumor grade.” There is continued debate with
regard to the extent of parotidectomy (partial vs total). Su-
perficial parotidectomy may be considered when the tu-
mor is lateral to the facial nerve. Total parotidectomy is
recommended when the deep lobe is involved or when
there are positive intraparotid lymph nodes. Intraopera-
tive frozen-section analysis can also help guide the extent
of the surgery to prevent undertreatment. All efforts should
be made to preserve the facial nerve. Sacrifice of the facial
nerve should only be considered if the intact nerve limits
total resection or if the nerve is directly invaded. Proper
preoperative consideration should be given to facial nerve
grafting if facial nerve resection is required.

The question of prophylactic neck dissection remains
controversial. The overall incidence of lymph node metas-
tases in primary parotid carcinomas ranges between 18 and
28%7* when patients of all ages are considered. Spiro et
al’® have proposed a “staging” supraomohyoid neck dis-
section in patients with high-grade tumors and an elective
radical neck dissection in patients with undifferentiated and
squamous carcinomas. Frankenthaler et al*® recommend
performing a neck dissection only in cases in which there
is a clinical or radiologic suspicion of lymph node metas-
tases. Medina® proposed that elective neck dissection is in-
dicated in cases involving T3 and T4 tumors, tumors larger
than 3 cm, high-grade tumors, facial paralysis, patients older
than 54 years, extraglandular extension, and perilym-
phatic invasion. Zbaren et al*” advocate a routine elective
neck dissection in all patients with primary carcinoma of
the parotid gland. Pathologic examination of the neck dis-
section specimens did not show occult nodal metastasis in
any of our patients. Based on our data and other reports in
the literature,! it appears that elective neck dissection does
not seem necessary in children with low-grade mucoepi-
dermoid carcinoma of the parotid gland and clinically nega-
tive necks. However, if there is a positive intraparotid node,
selective nodal dissection of high and midjugular nodes is
recommended, even in the NO neck. Neck dissection should
be considered when there is clinical evidence of high TNM
stage, high histologic grade, and involvement of regional
nodes. A review of the literature reveals an overall 7% to
26% incidence of local recurrence, 3% to 16% incidence
of regional metastasis, and 6% to 15% incidence of distant
metastasis when all age groups are considered.">!****! How-
ever, the majority of tumors presenting in younger pa-
tients (first to second decades of life) are low-grade le-
sions, which have a better prognosis.?**3?
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There are well-documented studies that demonstrate the
efficacy of postoperative irradiation in local and regional
control of salivary gland malignancy in patients of all
ages.”'** However, the use of radiotherapy in children should
be carefully considered because of the potential for long-
term sequelae, which may occur in more than 50% of pa-
tients.! The indications for radiation therapy are (1) ag-
gressive histologic features, such as perineural invasion, soft
tissue extension, and multiple level involvement of neck
adenopathy; (2) high-grade tumors; and (3) residual dis-
ease thatis not resectable.! To minimize late sequelae, care-
ful treatment planning with conformal techniques, such as
intensity-modulated radiation therapy, should be used
whenever possible. Potential long-term complications of
radiotherapy are facial deformity, trismus, xerostomia, os-
teoradionecrosis, and secondary tumors.

The role of chemotherapy in the management of mu-
coepidermoid carcinoma remains incompletely defined but
is generally reserved for patients with progressive local or
metastatic disease that is not amenable to surgical or ra-
diation therapy. While response rates of up to 50% have
been reported, the duration of response is short, typically
ranging from 6 to 12 months.*>* Adjuvant or neoadjuvant
protocols have also been reported,* but with no defini-
tion of the role of chemoradiotherapy and in such small
numbers that interpretation of results is difficult. Choice
of agents is similarly hampered by the absence of large trials;
however, high-grade mucoepidermoid carcinoma ap-
pears to be sensitive to agents that are effective in the treat-
ment of squamous cell carcinomas, including cisplatin,
bleomycin, methotrexate, and fluorouracil

B CONCLUSIONS

Mucoepidermoid carcinoma of the parotid gland is very
rare in children. Clinical stage and histologic grade are
the main prognostic factors. Complete excision (super-
ficial or total parotidectomy) with preservation of facial
nerve is the treatment of choice. Neck dissection should
be considered when there is clinical evidence of re-
gional metastasis, high TNM stage, high histologic grade,
and involvement of regional nodes. Radiotherapy should
only be used in selected cases because of the possibility
of long-term adverse effects in children and young pa-
tients. Long-term follow-up is essential to rule out late
recurrence.
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