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ABSTRACT 

Background: salivary gland neoplasms are rare in pediatric age group with pediatric parotid neoplasms account 

for most of them, mucoepidermoid carcinoma is the most common malignant variant while pleomorphic 

adenoma is considered the most common benign variant among them. 

Methods: this is a retrospective cohort study that included 41 pediatric patients with parotid lesions the aim is to 

present our institutional experience with the evaluation of pathological features and management of pediatric 

parotid gland tumors. 

Results: the median age was 12 years old. (26.8%) were female and (73.2%) were male, radiological 

investigations were CT & MRI in (17.1%), ultrasound alone in (12.2%), ultrasound & CT in (68.3%), 

ultrasound & MRI (2.4%); pathological investigations were FNAC alone in (80.5%), FNAC and true cut biopsy 

in (19.5%) cases. pathological results; adenoid cystic carcinoma (7.3%), cavernous hemangioma in (2.4%), 

Hodgkin lymphoma in (12.2%), mucoepidermoid carcinoma in (29.3%), myoepithelioma in (2.4%), 

pleomorphic adenoma in (34.1%), rhabdomyosarcoma (anaplastic variant) in (2.4%) and rhabdomyosarcoma 

(embryonal variant) in (7.3%) cases. 

Conclusion: 58.5% of pediatric parotid neoplasms were malignant with Mucoepidermoid carcinoma is the 

commonest and 41.5% were benign; were the most frequent was the pleomorphic adenoma. 
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Introduction 
 

Salivary gland neoplasms are uncommon in children representing about 3% of all head and neck 

tumors (1&2), and constitutes less than 10% of pediatric head and neck tumors (3-6). In the 

general population, about 5% of salivary gland neoplasms are encountered in pediatric population 

(1-4). Pediatric salivary gland neoplasms are more commonly seen in female children ranging in 

age from more than 10 years old and less than 18 years old (2&4). Pediatric parotid gland 

neoplasms compose 90% of pediatric salivary gland neoplasms with malignancy rate varying in-

between 23% up to 40% (7&8).  The most frequently diagnosed malignant pediatric parotid gland 

neoplasm is mucoepidermoid carcinoma, followed by Adenoid cystic carcinoma, Acinic cell 

carcinoma and rhabdomyosarcoma (1&9). Surgery is the gold standard procedure for treatment of 

pediatric parotid neoplasms. The facial nerve to be spared unless it is invaded (7). Superficial 

parotidectomy with preservation of the facial nerve is the basic surgical procedure required for 

diagnosis and treatment of pediatric parotid neoplasms (10). Adjuvant radiotherapy is considered 

beneficial in certain malignant cases such as positive surgical margins, persistent lymph node 

metastases, perineural invasion or high-grade tumors despite the risk of post-irradiation 

complications including facial deformities, secondary malignancies, trismus and hyposialia. 

There is no role for radiotherapy in benign parotid neoplasms (11-13). Neoadjuvant 

chemotherapy is indicated for malignant subtypes of parotid gland tumors which are rapidly 

progressing, recurrent, metastatic and non-resectable lesions (14). The majority of literature 

reviews about pediatric parotid neoplasms are based on retrospective studies encompassing small 
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numbers of cases and case reports.  The goal of this study is to report our institution's experience 

with evaluation and management of pediatric parotid neoplasm.  

 

Methodology 

  

Medical records of 41 pediatric patients with parotid lesions were collected and reviewed from 

the period of January 2008 to January 2018; patients with parotid lesions in pediatric age group 

are included in this study while patients excluded from this study are those who are more than 18 

years old. The primary end point for this study is to report our experience in National cancer 

institute, with the aim to estimate the incidence, pathologic type, clinical presentation, imaging 

characteristics, pathological features and treatment outcomes of pediatric parotid tumors. 

 

Ethical issues 

 

Consent forms have been signed by all patients and their parents before enrolment into this study 

along with the approval of National cancer Institute ethical committee. Subject and consent on 

the medical photos was obtained from patients and their parents. 
 

Results  

  

The studied patients median age was 12 years old ranging from 2 to17 years old with mean age 

(11.685) and standard deviation (3.4888), 11 cases (26.8%) were females and 30 cases (73.2%) 

were males. all the included cases had negative family history and past medical history for 

malignancy , radiological investigations and pathological evaluation were done for all patients; 

radiological investigations were CT & MRI in 7 cases (17.1%), ultrasound alone in 5 cases 

(12.2%), ultrasound & CT in 28 cases (68.3%), ultrasound & MRI in one case (2.4%); 

pathological diagnosis was determined by FNAC alone in 33 cases (80.5%), FNAC and true cut 

biopsy in 8 cases (19.5%), 22 cases (53.7%) had  left side lesions and 19 studied cases (46.3%) 

had their lesions in the right side, pathological results: adenoid cystic carcinoma 3 cases (7.3%), 

cavernous hemangioma in one case (2.4%), Hodgkin lymphoma in 5 cases (12.2%), 

mucoepidermoid carcinoma in 12 cases (29.3%), myoepithelioma in one case (2.4%), 

pleomorphic adenoma in 14 cases (34.1%), rhabdomyosarcoma (anaplastic variant) in one case 

(2.4%) and rhabdomyosarcoma (embryonal variant) in 3 cases (7.3%) Table (1). 14 cases 

(34.1%) were diagnosed as pleomorphic adenoma, clinically 3 cases were T1N0M0 and 11 cases 

were T2N0M0, all cases underwent superficial parotidectomy only, all cases are free of tumor 

during follow up period ranging from 2 to 10 years with mean value 3.7 and median value 3. 12 

cases; (29.3%) were diagnosed as mucoepidermoid carcinoma, 10 cases were grade 1 and two 

cases were grade 2, clinically 9 cases were T2N0M0, one case was T1N0M0 and two cases were 

T2N1M0. 11 cases had total parotidectomy with facial nerve preservation and ipsilateral supra-

omohyoid neck dissection Figure (1). Only one case had total parotidectomy with facial nerve 

preservation without neck dissection, among the 11 cases that underwent neck dissection all of 

them had negative lymph nodes (pathologically proven). Regarding adjuvant treatment 4 cases 

received adjuvant RTH due to positive margins of resection. In-between mucoepidermoid 

carcinoma cases during the follow up period ranging from 2 to 10 years with (mean value 3.7) 

and (median value 3), 3 cases had recurrence; 2 of them had nodal recurrence and they received 

RTH after the initial surgery and one had local recurrence, all of them underwent surgical 

treatment and the one who had the local recurrence received adjuvant RTH with good response 
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and they are all tumor free till now Figure (2). 4 cases (9.7%) were diagnosed as 

rhabdomyosarcoma, one case was anaplastic variant and 3 cases were embryonal variant. 

Anaplastic variant which is a high grade variant , clinically was staged as T2N0M0, received 

neoadjuvant CTH followed by total parotidectomy with facial nerve preservation and ipsilateral 

supra-omohyoid neck dissection, some of the lymph nodes were positive (pathologically proven) 

then received adjuvant RTH, during follow up the patient developed metastatic recurrence to the 

lung within 2 years ; then received CTH with poor response and mortality occurred within one 

year of  metastatic recurrence. 3 cases (7.3%) were diagnosed as embryonal variant 

rhabdomyosarcoma, one case was high grade and two cases were low grade, clinically 2 cases 

were T1N0M0 and one case was T3N0M0, all cases received neoadjuvant CTH followed by total 

parotidectomy with facial nerve preservation and ipsilateral supra-omohyoid neck dissection 

followed by adjuvant RTH, all cases had negative lymph nodes, all cases are free during the 

follow up period ranging from 2 to 10 years. 3 cases (7.3%) were diagnosed as adenoid cystic 

carcinoma, 2 cases were high grade and one case was low grade, clinically 2 cases were T2N0M0 

and one case was T1N0M0, 2 cases underwent total parotidectomy with facial nerve preservation 

and ipsilateral supra-omohyoid neck dissection and one case underwent superficial parotidectomy 

without neck dissection, among the 2 cases who underwent neck dissection both of them had 

positive lymph nodes (pathologically proven) and received adjuvant RTH after the initial surgery. 

Among adenoid cystic carcinoma cases during follow up 2 cases had metastatic recurrence in the 

lung within 2 years of the initial surgery and received CTH with poor response and mortality 

within 2 years of the recurrence, one case had local recurrence within 3 years of the initial 

surgery and underwent completion parotidectomy with ipsilateral supra-omohyoid neck 

dissection and the LNs were negative and didn't receive adjuvant RTH with good response and is 

free of tumor till now. 5 cases (12.2%) were diagnosed as lymphoma; all cases received CTH as 

initial treatment after surgical diagnostic Procedure in the form of superficial parotidectomy as 

there was no peripheral lymphadenopathy. 

 

 

 

 

Table (1); Pathological 

variants of the parotid lesions 

 
Figure (1): male child with left parotid mucoepidermoid carcinoma underwent left total 

parotidectomy and left supraomohyoid neck dissection (A): dissection of the lesion from left 

facial nerve, (B): left supraomohyoid neck dissection (C): postoperative image post left total 

Pathological types. N = 41 (%) 

Adenoid cystic carcinoma 3 (7.3%) 

Cavernous hemangioma 1 (2.4%) 

Epidermoid cyst 1 (2.4%) 

Hodgkin lymphoma 5 (12.2%) 

Mucoepidermoid carcinoma 12 (29.3%) 

Myoepithelioma 1 (2.4%) 

Pleomorphic adenoma 14 (34.1%) 

Rhabdomyosarcoma (anaplastic variant) 1 (2.4%) 

Rhabdomyosarcoma (embryonal variant) 3 (7.3%) 
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parotidectomy with facial nerve preservation and left supraomohyoid neck dissection (D): 

specimens of the left total parotidectomy and left supraomohyoid neck dissection 

 

 
Figure (2) graph of cumulative survival and disease-free survival over years 

 

Discussions  

  

Pediatric parotid neoplasms are rare constituting less than 4% of all salivary gland tumors (15). 

Till now, very small numbers of studies have been conducted on pediatric parotid neoplasms and 

were less than helpful in evaluation of behaviour and prognosis of these tumors.  In most of the 

literature reviews near about 80% of pediatric parotid neoplasms are benign and the most 

common type was the pleomorphic adenoma accounting for 60% of all parotid neoplasms (8). 

Liu et al, reported that benign pediatric parotid neoplasms represent about 65% of all parotid 

tumors with hemangioma being the most common followed by pleomorphic adenoma and about 

35% were malignant tumors with mucoepidermoid carcinoma as commonest malignant variant 

(16). Byers et al, reported that mucoepidermoid type lesions are most common among malignant 

lesions, followed by acinar cell carcinomas (17). Xu et al reported that the malignancy rate of 

pediatric parotid neoplasms was 67% and they occurred mainly in second decade of life (18). In 

our study about 58.5% of pediatric parotid neoplasms are malignant, the most common malignant 

tumor was the mucoepidermoid carcinoma accounting for 29.3% of all parotid neoplasms while 

the benign pediatric parotid neoplasms are about 41.5% and the most frequent benign tumor was 

the pleomorphic adenoma representing about 34.1% of all parotid neoplasms. We reported that 

most of these tumors occurred within the 2nd decade of life. Valstar et al showed that recurrence 

rate for pediatric parotid pleomorphic adenoma was 6.7% with reported first recurrence at a 

median of 7 years; the study reported risk factors for the recurrence which include unclear 

resection margins (19). All cases diagnosed with parotid pleomorphic adenoma in our study were 

free of tumor during period of follow up ranging from 2 to 10 years with mean value 3.7 and 

median value 3 and also all the cases that underwent superficial parotidectomy with clear 

resection margins. Xu et al, reported that majority (about 84%) of mucoepidermoid carcinoma 

were intermediate grade, while that of low grade and high grade were of low frequency (18). 

Among our series we reported that majority (about 83.3%) of mucoepidermoid carcinoma were 
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low grade and about 16.7% were intermediate grade and we didn't report high grade cases. Many 

studies reported that 5 years overall survival rate for pediatric parotid mucoepidermoid carcinoma 

was 95%: 100% (20-22). Among our series 5 years overall survival rate for pediatric parotid 

mucoepidermoid carcinoma was 100%- and 5-years disease free survival rate was 75%. Ryan et 

al, reported that mucoepidermoid carcinoma tend to have lymph node metastases and presenting 

with advanced stage (20). In our present study, all cases with mucoepidermoid carcinoma had 

undergone neck dissection with negative lymph node metastases and were admitted in early 

stages. Surgical intervention is the standard primary line of treatment for pediatric parotid 

neoplasms. Among cases of mucoepidermoid carcinoma in our series surgery was the primary 

line of treatment, all cases had total parotidectomy with spared facial nerve and 91.5% of them 

underwent additional neck dissection. Adjuvant radiotherapy still remain debatable question 

regarding patients with mucoepidermoid carcinoma with no consensus about certain indications 

of it and with reported side effects from it including radiation-induced malignancies and effect on 

bone growth (23). In our series 4 cases among mucoepidermoid carcinoma cases received 

adjuvant RTH due to positive margins of resection. Although adjuvant radiotherapy still 

debatable, analysis of some literatures showed that acinic cell carcinoma and adenoid cystic 

carcinoma are treated usually with adjuvant radiotherapy after surgery as primary line of 

treatment (17& 20). In our study; 2 cases of adenoid cystic carcinoma cases received adjuvant 

radiotherapy after surgery as they were both high grade and the patients had positive lymph node 

deposits. 

Conclusion 

 

In this study, we reported the clinic-pathological and prognostic characteristics of pediatric 

parotid neoplasms among 41 patients, 58.5% of pediatric parotid neoplasms are malignant, the 

most common malignant tumor was the mucoepidermoid carcinoma representing about 29.3% of 

all parotid neoplasms while the benign pediatric parotid neoplasms represent about 41.5% and the 

most common benign tumor was the pleomorphic adenoma representing about 34.1% of all 

parotid neoplasms. Pediatric parotid mucoepidermoid carcinoma appear to have better clinical 

outcome with 5 years overall survival rate was 100%- and 5-years disease free survival rate was 

75%. 

 

Conflict of interest statement 

 

Authors declare there is no conflict of interest in this article. 

 

Funding 

 

This study has not received any external funding. 
 

Informed consent 

 

Written informed consent was obtained from all individual participants included in the study, 

Additional informed consent was obtained from all individual participants for whom identifying 

information is included in this manuscript. 

 

 

Ethical approval for study protocol /study design /Methodology 



Annals of R.S.C.B., ISSN: 1583-6258, Vol. 25, Issue 5, 2021, Pages. 4596 - 4603 

Received 25 April 2021; Accepted 08 May 2021. 

 

 

http://annalsofrscb.ro                                                                                                                                                    

4602 

 

 

The study was approved by the institutional review board of Medical Ethics Committee of Cairo 

University (ethical approval code: 201819027.4). 

 
 

References 

 

[1] Guzzo M, Ferrari A, Marcon I, et al. Salivary gland neoplasms in children: the experience 

of the Istituto Nazionale Tumori of Milan. Pediatr Blood Cancer 2006; 47:806Y810. 

[2] Shapiro NL, Bhattacharyya N. Clinical characteristics and survival for major salivary 

gland malignancies in children. Otolaryngol Head Neck Surg 2006; 134:631Y634. 

[3] Ellies M, Schaffranietz F, Arglebe C, et al. Tumors of the salivary glands in childhood and 

adolescence. J Oral Maxillofac Surg 2006;64:1049Y1058 

[4] Ethunandan M, Ethunandan A, Macpherson D, et al. Parotid neoplasms in children: 

experience of diagnosis and management in a district general hospital. Int J Oral 

Maxillofac Surg 2003;32:373Y377 

[5] Mehta D, Willging JP. Pediatric salivary gland lesions. Semin Pediatr Surg 2006;15:76Y84 

[6] Rahbar R, Grimmer JF, Vargas SO, et al. Mucoepidermoid carcinoma of the parotid gland 

in children: a 10-year experience. Arch Otolaryngol Head Neck Surg 2006; 132:375Y380 

[7] Castro EB, Huvos AG, Strong EW, et al. Tumors of the major salivary glands in children. 

Cancer 1972;29:312Y317 

[8] Orvidas LJ, Kasperbauer JL, Lewis JE, et al. Pediatric parotid masses. Arch Otolaryngol 

Head Neck Surg 2000;126:177Y184 

[9] Kupferman ME, de la Garza GO, Santillan AA, et al. Outcomes of pediatric patients with 

malignancies of the major salivary glands. Ann Surg Oncol 2010;17:3301Y3307 

[10] Sultan I, Rodriguez-Galindo C, Al-Sharabati S, et al. Salivary gland carcinomas in children 

and adolescents: a population-based study, with comparison to adult cases. Head Neck 

2011;33:1476Y1481 

[11] Chiaravalli, S.; Guzzo, M.; Bisogno, G.; De Pasquale, M.D.; Migliorati, R.; De Leonardis, 

F.; Collini, P.;Casanova, M.; Cecchetto, G.; Ferrari, A. Salivary gland carcinomas in 

children and adolescents: The Italian TREP project experience. Pediatr. Blood Cancer 

2014, 61, 1961–1968. 

[12] Gontarz, M.; Wyszynska-Pawelec, G.; Zapala, J. Primary epithelial salivary gland tumours 

in children and adolescents. Int. J. Maxillofac. Surg. 2018, 47, 11–15. 

[13] Rebours, C.; Couloigner, V.; Galmiche, L.; Casiraghi, O.; Badoual, C.; Boudjemma, S.; 

Chauvin, A.; Elmaleh, M.; Fresneau, B.; Fasola, S.; et al. Pediatric salivary gland 

carcinomas: Diagnostic and therapeutic management. Larygoscope 2017, 127, 140–147. 

[14] Goyal, G.; Mehdi, S.A.; Ganti, A.K. Salivary gland cancers: Biology and systemic therapy. 

Oncology 2015, 29, 773–780. 



Annals of R.S.C.B., ISSN: 1583-6258, Vol. 25, Issue 5, 2021, Pages. 4596 - 4603 

Received 25 April 2021; Accepted 08 May 2021. 

 

 

http://annalsofrscb.ro                                                                                                                                                    

4603 

 

[15] Bradley P, McClelland L, Mehta D. Paediatric salivary gland epithelial neoplasms. ORL J 

OtorhinolaryngolRelat Spec 2007;69;137-145. 

[16] Liu B, Liu JY, Zhang WF, et al. Pediatric parotid tumors: clinical review of 24 cases in a 

Chinese population. Int J PediatrOtorhinolaryngol 2012; 76:1007Y1011 

[17] Byers RM, Piorkowski R, Luna MA. Malignant parotid tumors in patients under 20 years 

of age. Arch Otolaryngol1984;110:232Y235 

[18] Xu B, Aneja A, Ghossein R, Katabi N. Salivary gland epithelial neoplasms in pediatric 

population: a single-institute experience with a focus on the histologic spectrum and 

clinical outcome. Human Pathology. 2017 Sep;67:37-44. DOI: 

10.1016/j.humpath.2017.07.007. 

[19] Valstar MH, de Ridder M, van den Broek EC, et al. Salivary gland pleomorphic adenoma 

in the Netherlands: A nationwide observational study of primary tumor incidence, 

malignant transformation, recurrence, and risk factors for recurrence. Oral Oncol. 2017 

Mar. 66:93-9. 

[20] Ryan JT, El-Naggar AK, Huh W, Hanna EY, Weber RS, Kupferman ME. Primacy of 

surgery in the management of mucoepidermoid carcinoma in children. Head & neck 

2011;33;1769-1773. 

[21] Conley J, Tinsley PP, Jr. Treatment and prognosis of mucoepidermoid carcinoma in the 

pediatric age group. Arch Otolaryngol 1985;111;322-324. 

[22] Techavichit P, Hicks MJ, Lopez-Terrada DH et al. Mucoepidermoid carcinoma in 

children: A single institutional experience. Pediatr Blood Cancer 2016;63;27-31. 

[23] Bhide SA, Miah A, Barbachano Y, et al. Radical radiotherapy for treatment of malignant 

parotid tumours: a single centre experience 1995Y2005. Br J Oral Maxillofac Surg 

2009;47:284Y289. 


