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Background: The goal of this study was to investigate the long-term oncologic outcome of 

parotid mucoepidermoid carcinoma (MEC) in pediatric patients.

Patients and methods: Patients <19 years old who were diagnosed with MEC from January 

1990 to December 2017 were retrospectively enrolled in this study. The main analyzed indexes 

included intraparotid node (IPN) metastasis, neutrophil-tolymphocyte ratio (NLR), loco-regional 

control (LRC), and disease-specific survival (DSS) rates.

Results: A total of 73 patients were enrolled. IPN metastasis occurred in 13 (17.8%) patients; 

the mean value of the NLR was 2.48 (range: 1.3–6.1). Loco-regional recurrence occurred in 12 

patients, and 7 patients died of the disease. The 10-year LRC and DSS rates were 83% and 88%, 

respectively. IPN metastasis remained significantly related to recurrence in both univariate and 

Cox model analyses; a high NLR was significantly associated with recurrence in the univariate 

analysis but not in the Cox model. IPN metastasis remained significantly related to disease-

related death in both the univariate and Cox model analyses; a high NLR was not associated 

with the DSS in univariate analysis.

Conclusion: The long-term survival rate was relatively favorable in  pediatric MEC. IPN 

metastasis was an independent risk factor for loco-regional recurrence and DSS. The role of 

the NLR in predicting survival in parotid cancer requires more research.
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Introduction
Parotid tumors are uncommon in children and adolescents, 10%–50% of which are 

malignant;1–3 the most common malignant lesion is MEC,4–12 and it is challenging to 

develop a consensus on treatment owing to the rarity of the disease. For cancers of the 

major salivary glands, surgical resection has been the primary treatment modality,12 

but the optimal degree of surgery remains unclear. In previous reports, various surgi-

cal procedures, including superficial and total parotidectomy, have been described.4–16 

Therefore, in the current study, we aimed to investigate the long-term oncologic out-

come in pediatric patients with parotid MEC treated by total parotidectomy.

Patients and methods
The Zhengzhou University institutional research committee approved our study, and 

all the legal guardians, including the parents, provided written informed consent for 

any patient under the age of 18; this study was conducted in accordance with the 

Declaration of Helsinki. All methods were performed in accordance with the relevant 

guidelines and regulations.
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From January 1990 to December 2017, a consecutive 

series of pediatric patients (age <19 years old) diagnosed 

with primary parotid MEC were retrospectively enrolled. All 

pathologic sections were re-reviewed. Related information 

regarding age, sex, pretreatment NLR, TNM stage (according 

to AJCC 2017), operative record, pathologic report, recur-

rence, and disease-related death was extracted and analyzed.

In our cancer center, frozen sections of primary tumors 

are routinely reviewed, and if malignancy is highly suspected, 

total parotidectomy is conducted. NLR is defined as abso-

lute neutrophil count divided by absolute lymphocyte count 

within 2 weeks before the initial treatment.17,18 The cutoff 

value calculated from the ROC curve, tertiles, or median in 

previous studies varied from 1.98 to 5,17,18 and the standard-

ized cutoff value is unknown; therefore, in the current study, 

the cutoff value was defined as the mean value of NLR.

The Kaplan–Meier method was used to evaluate the 

LRC and DSS rates. The Cox model was used to determine 

the independent risk factors for the LRC and DSS rates. A 

P<0.05 was considered to be significant, and all statistical 

analyses were performed in SPSS 20.0.

Results
A total of 73 pediatric patients (43 females and 30 males) 

were enrolled with a mean age of 14.3 (range: 8–18) years. 

Preoperative fine-needle biopsy of the primary tumor was 

conducted in 20 (27.4%) patients. Tumor stages of the 

patients were distributed as follows: T1 in 40 (54.8%) cases, 

T2 in 19 (26.0%) cases, T3 in 10 (13.7%) cases, and T4 in 

4 (5.5%) cases. All patients underwent total parotidectomy 

with preservation of the facial nerve except in 3 cases with 

severe tumor invasion; negative margins were achieved in 

68 (93.2%) patients. The mean value of the NLR was 2.48 

(range: 1.3–6.1).

The neck status was evaluated by physical examination 

(ultrasound and CT or MRI) with or without fine-needle 

puncture biopsy. Fifteen patients were classified as having 

clinically positive necks, and these patients underwent neck 

dissection; 12 of these patients had pathologic neck disease. 

The mean number of metastatic nodes was 1.4 (range: 1–3).

Transient facial paralysis occurred in 29 (39.7%) patients, 

and permanent paralysis was noted in 5 (5.5%) patients. There 

were no surgical site infections. Eleven (15.1%) patients 

complained of the occurrence of Frey syndrome. The grades 

of the tumors were distributed as follows: low in 42 (57.5%) 

patients, moderate in 20 (27.4%) patients, and high in 11 

(15.1%) patients. Perineural infiltration was reported in 11 

(15.1%) patients, and lymphovascular invasion (LVI) was 

reported in 9 (12.3%) patients.

IPN metastasis occurred in 13 (17.8%) patients, consist-

ing of 7 females and 6 males; the mean age was 14.2 (range: 

9–17) years, and the mean value of the NLR was 2.78 (range: 

1.4–6.0). The disease stages were distributed as follows: I in 

two cases, II in three cases, III in five cases, and IV in three 

cases. Perineural infiltration was reported in four patients, 

and LVI was reported in four patients. Negative margins 

were achieved in ten patients. The grade of the tumor was 

distributed as follows: low in five cases, moderate in five 

cases, and high in three cases (Table 1).

During our follow-up after a mean time of 95.4 (range: 

13–286) months, 15 patients underwent postoperative radio-

therapy, and 4 patients also received adjuvant chemotherapy. 

Seven patients died of the disease. Loco-regional recurrence 

was noted in 12 patients, and there were no distant metastases.

The 10-year LRC rate was 83%, and the median time to 

recurrence was 27 (range: 13–80) months. IPN metastasis 

remained significantly related to recurrence in both univariate 

and Cox model analyses, and a high NLR was significantly 

associated with recurrence in univariate analysis but not in 

the Cox model (Table 2).

The 10-year DSS rate was 88%. IPN metastasis remained 

significantly related to the disease-related death rate in both 

univariate and Cox model analyses; however, a high NLR 

was not associated with the DSS in the univariate analysis 

(Table 3).

Discussion
MEC is the most common pediatric parotid cancer,2 but 

because of the rarity of pediatric salivary tumors, there are 

hardly any large sample size studies. There is no agreement 

regarding the best treatment procedure; the current study 

was the first to focus on the long-term oncologic outcomes 

of pediatric parotid MEC patients.

A relatively high incidence of transient facial nerve 

paralysis was noted in the current study, a finding that con-

flicted with those of previous reports.1,2 The difference might 

be explained by the fact that total parotidectomy was the only 

surgical procedure performed, and any minor neurological 

dysfunction was defined as transient facial nerve paralysis 

in the current study.

The prognosis of pediatric salivary malignancy was 

reported to be favorable, but disease-specific death has also 

been noted.4,6,9,11,12 Nevertheless, in the current study, the 

10-year DSS survival rate was as high as 88%, and only a 
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Table 1 Detailed information of pediatric patients with iPn metastasis

Case Age  
(years)

Sex Disease 
stage

Tumor  
grade

NLR PI LVI Margin Treatment Outcome

1 9 M Ⅳ high 3.0 Yes Yes Positive s+R+C Died
2 17 F Ⅲ low 6.0 no no negative s alive
3 17 F Ⅲ low 1.4 Yes no negative s+R alive
4 16 M Ⅰ Medium 2.2 no no negative s alive
5 15 F Ⅱ Medium 2.6 no Yes negative s alive
6 16 M Ⅳ Medium 4.4 no no negative s Died
7 14 F Ⅲ high 1.6 Yes Yes Positive s+R+C Died
8 15 F Ⅲ low 3.9 no no negative s+R alive
9 14 M Ⅳ high 2.0 no Yes Positive s+R Died
10 16 F Ⅱ low 1.9 no no negative s alive
11 11 M Ⅰ low 2.3 no no negative s alive
12 15 F Ⅱ Medium 1.8 Yes no negative s+R alive
13 10 M Ⅲ Medium 3.0 no no negative s Died

Abbreviations: C, chemotherapy; F, female; iPn, intraparotid node; lVi, lymphovascular invasion; M, male; nlR, neutrophil-to-lymphocyte ratio; Pi, perineural invasion; 
R, radiotherapy; s, surgery.

Table 2 Risk factors for loco-regional recurrence in pediatric patients with parotid cancer

Univariate Multivariate (OR [95% CI])

age (<14 vs ≥14) 0.223
sex (male vs female) 0.156
Tumor stage (T1 + T2 vs T3 + T4) <0.001 0.568 (3.146 [0.079–12.223])

node stage (n0 vs n+) 0.091
iPn metastasis <0.001 0.03 (2.223 [1.658–5.897])

Tumor grade (low+ moderate vs high) 0.003 0.019 (1.985 [1.396–4.033])
Nerve infiltration 0.238
lVi <0.001 0.020 (2.004 (1.567–4.229))
Margin status 0.119
Radiotherapy 0.592
lymphocyte-to-monocyte ratio 0.030 0.153 (3.018 [0.485–10.228])

Abbreviations: iPn, intraparotid node; lVi, lymphovascular invasion.

Table 3 Risk factors for disease-related death in pediatric patients with parotid cancer

Univariate Multivariate (OR [95% CI])

age (<14 vs ≥14) 0.468
sex (male vs female) 0.332
Tumor stage (T1 + T2 vs T3 + T4) 0.013 0.016 (2.167 [1.288–5.412])

node stage (n0 vs n+) 0.089
iPn metastasis <0.001 0.013 (1.897 [1.142–4.656])

Tumor grade (low + moderate vs high) 0.198
Nerve infiltration 0.003 0.326 (3.556 [0.298–12.331])
lVi <0.001 0.102 (3.231 [0.696–10.141])
Margin status 0.387
Radiotherapy 0.144
lymphocyte-to-monocyte ratio 0.263

Abbreviations: iPn, intraparotid node; lVi, lymphovascular invasion.

small number of patients received postoperative radiotherapy 

which could increase disease control.13 This finding somewhat 

conflicted with other studies. Possible explanations for this 

conflicting finding include: first, unlike other reports, only 

MEC was analyzed in the current study, and most of the 

disease was low-grade, thus having a relatively better prog-

nosis; second, negative margins were achieved in 93.2% of 

the patients, and total parotidectomy was performed in all 
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patients; in other reports, positive margins and superficial 

parotidectomies were common.6,9,11,12

Loco-regional recurrence was one of the common treat-

ment failure patterns.6,9,11,12 Cockerill et al6 reported that 14 

(26.9%) out of 52 patients had a recurrence. In the current 

study, recurrence was noted in only 12 (16.4%) patients, 

slightly better than those of other reports.6,11 The favorable 

LRC rate was mainly attributed to the standard surgical 

procedure consisting of total parotidectomy only and the 

effort to achieve complete excision. In other studies,6,9,11,12 

various surgical procedures were performed, even including 

enucleation, and as many as 38.1% of the patients had posi-

tive margins. In our cancer center, complete resection of the 

tumor is one of the main goals for cancer treatment. Other-

wise, there is a higher possibility of recurrence; moreover, 

second surgeries have lower rates of success and higher rates 

of operation-related complications.

The role of IPN metastasis in survival remains unclear. 

Cockerill et al6 reported that 11% of their patients had positive 

intraparotid lymph nodes. However, in that study, only 65% 

of the patients underwent total parotidectomy, and there were 

nodes in both superficial and deep parotid glands; therefore, 

the data from that study may have presented an underesti-

mation of positive intraparotid lymph nodes. In the current 

study, total parotidectomy was performed in all patients, and 

the IPN metastasis rate was 17.8%. This finding was consis-

tent with rates reported for adult patients.15,16 Moreover, the 

current study was the first to evaluate how IPN metastasis 

may affect the prognosis. It was noted that once there is IPN 

metastasis, the risk for recurrence and death would increase 

by twofold compared to baseline levels. Similar findings were 

also reported by Klussmann et al,15 Lim et al,5 and Stenner 

et al;16 even Klussmann et al15 concluded that total paroti-

dectomy and radical-modified neck dissection were recom-

mended as surgical treatments for parotid cancer. We propose 

that total parotidectomy should be required in all pediatric 

MEC patients, owing to the fact that there were also nodes 

in the parotid deep lobe; if IPN metastases are noted, more 

monitoring should take place to detect neck recurrence early.

Radiotherapy has been indicated to increase LRC and 

DSS rates.4,7,9,12 Nevertheless, radiation-induced cancer was 

also reported,4 as well as such complications as dry mouth, 

trismus and, in particular, jaw development disorders. Gen-

erally, radiotherapy is commonly selected for patients with 

adverse pathologic characteristics, such as positive margins, 

high-grade tumors, advanced tumor stage, positive neck dis-

ease, etc. Recently, Mao et al10 reported their experience of 

surgery combined with postoperative 125I seed brachytherapy 

in pediatric MEC management, during a follow-up period of 

5–13.4 years (median, 7.2 years); the overall and disease-free 

survival rates were both 100%. Nevertheless, the sample size 

was small, and more studies are needed to clarify this question.

The NLR with respect prognosis in head and neck cancer 

had been hotly debated. Kano et al17 analyzed the association 

between pretreatment inflammatory markers and the prog-

nosis of patients with squamous cell carcinoma of the head 

and neck. The authors found that a high NLR was related to 

advanced disease stage; with respect to survival outcomes, 

a high NLR was significantly associated with decreases in 

disease-free survival and overall survival. Recently, Liu et al18 

noted the NLR correlated with tumor size in thyroid cancer. 

The underlying mechanism might be that neutrophils produce 

several angiogenic factors and cytokines that participate 

in various steps of tumor development, and lymphocytes 

are responsible for immune surveillance, resulting in the 

elimination of cancer cells.19 However, the significance of 

the NLR in parotid cancer remains unclear, and the current 

study was the first to note that the NLR has a limited effect 

on the prognosis in parotid cancer patients. Nevertheless, only 

73 patients were enrolled in the current study, and further 

large sample size studies are needed to clarify this question.

There are some limitations of this study. First, there is 

inherent bias in retrospective studies. Second, the sample 

size was relatively small, possibly reducing the statistical 

power. A multi-center study is needed to clarify the long-

term survival in pediatric patients with parotid MEC. Third, 

it should be recognized that neutrophil and lymphocyte counts 

are non-specific parameters, and they can be influenced by 

concomitant conditions, such as infections or inflammation.20

Conclusion
In summary, the long-term survival rate was relatively favor-

able in pediatric MEC; the 10-year LRC and DSS rates were 

83% and 88%, respectively. IPN metastasis was one of the 

most important prognostic factors. Finally, understanding the 

effect of the NLR on MEC prognosis requires more research.

Abbreviations
DSS, disease-specific survival; IPN, intraparotid node; LRC, 

loco-regional control; MEC, mucoepidermoid carcinoma; 

NLR, neutrophil-to-lymphocyte ratio.
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