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Abstract
Purpose Unexpected parotid cancers are often encountered due to inaccuracies in the preoperative evaluation. This study 
aimed to examine the clinical characteristics and oncological outcomes of these cancers and to propose the appropriate 
management strategy.
Methods This is a multicenter case series study in which a total of 302 patients were diagnosed postoperatively with parotid 
cancers between 2003 and 2017. Of these, 85 cases without evidence of malignancy prior to surgery but identified as malig-
nant on postoperative pathology were included.
Results Of 85 patients, 76 and 9 underwent superficial and total parotidectomy, respectively. A positive resection margin was 
present in 24.7% of the cases. Postoperative radiotherapy was administered to 43.6% of patients; 4.2% had a local recurrence, 
and no patients died of the disease. The 5-year overall and relapse-free survival rates were 100.0% and 95.2%, respectively. 
Patients who underwent piecemeal resection had significantly poorer oncologic outcomes. Age, sex, histologic grade, T 
stage, extracapsular extension, resection margin status, and postoperative radiotherapy did not affect recurrence and survival.
Conclusion Preoperatively unexpected parotid cancers had excellent local control and overall survival despite positive or 
close resection margin, with or without postoperative radiotherapy. Therefore, patients with unexpected parotid malignancies 
may benefit from less aggressive postoperative management option.

Keywords Parotid cancers · Preoperative biopsy · Adjuvant radiotherapy · Outcome · Recurrence

Introduction

Malignant tumors of the parotid gland represent 1–3% of 
all head and neck tumors [1]. When treated with appropri-
ate surgery, patients have a good chance of recovery and 
retaining normal facial nerve function. Surgical planning 
and decisions on whether to perform superficial parotidec-
tomy or total parotidectomy, are based on a firm diagnosis 
of malignancy obtained preoperatively. However, in the 
parotid gland, it is often difficult to establish a diagnosis of 
malignancy prior to surgery, especially in histologically low 
grade or early-stage cases. Physical examination, imaging 
studies [computed tomography (CT) and/or magnetic reso-
nance imaging (MRI)], and pathological assessment based 
on fine-needle aspiration cytology (FNA) or core needle 
biopsy (CNB) often fail to identify malignancy. The parotid 
gland is well known to have a relatively low yield for preop-
erative FNA/CNB [2].

Hence, it is not infrequent to encounter an unexpected 
parotid malignancy which was not anticipated preoperatively. 
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In such cases, the pathological diagnosis of cancer becomes 
obvious only after the surgery, or at the earliest, during the 
surgery based on an intraoperative frozen section. Because 
multiple factors including the extent of surgery, safety mar-
gin of resection, incorporation of neck node excision, and 
preservation of important structures such as the facial nerve 
depend on the preoperative diagnosis of cancer, it is often 
challenging for the surgeon and the patient to devise a proper 
post hoc management plan in such circumstances.

We designed this study with aims to identify patients with 
unexpected malignant tumors of the parotid gland, in whom 
malignancy was not anticipated preoperatively but apparent 
only after or during the surgery. We sought to examine the 
characteristics of these patients, the long-term oncological 
follow-up results, and factors affecting the outcomes. In 
doing so, we intended to suggest an acceptable postopera-
tive management approach for these selected patients.

Material and methods

Patients and eligibility criteria

This consecutive case series included patients with parotid 
malignancies who underwent parotidectomy between 2003 
and 2017 in Seoul National University Bundang Hospital, 
Seoul National University Hospital, and Seoul National Uni-
versity Boramae Medical Center. A flow chart describing 
the process, of selecting the study, participants of research, 
is shown in Fig. 1. A total of 302 cases were diagnosed as 
parotid cancer after surgery. Prior to surgery, ultrasonogra-
phy-guided FNA or CNB and imaging workups (CT and/or 
MRI) were performed in all patients. The criteria for eligi-
bility were: no previous parotid surgery; postoperative his-
tologically confirmed malignancy, but no malignant feature 
in the preoperative evaluation (CT/MRI, and FNA/CNB); 
and follow-up duration of at least six months. Ultrasonog-
raphy guided FNA/CNB was performed by a radiologist, 
and the interpretation of FNA/CNB was made by faculty 
pathologists. Patients with cancer or suspicion for cancer 
based on the results of FNA/CNB were excluded from the 
study. The interpretation of CT/MRI was made by faculty 
radiologists. A group of patients with suspected cancer or 
nodal metastasis detected by imaging, raising the possibility 
of malignancy prior to surgery, was excluded.

After the initial exclusion of patients with inadequate data 
or follow-up periods of less than six months, 267 patients 
remained. Following further selection during the study 
period, 85 patients (34.9%) met the inclusion criteria. Medi-
cal records (including demographic data, surgical records, 
and pathology reports) were retrospectively analyzed. We 
investigated patient characteristics including age, sex, opera-
tion type, tumor pathology [histology, grade, extracapsular 

extension (ECE), perineural invasion (PNI), resection mar-
gin status], pathologic tumor-node-metastasis (TNM) stage, 
postoperative complications, and postoperative radiation 
therapy (PORT). The histologic grade of each cancer was 
classified as low/intermediate, or high in accordance with 
the WHO classification [3]. The pathological stages were 
classified using the American Joint Committee on Cancer 
TNM staging system, 8th edition [4].

Statistical analysis

Statistical analysis was carried out using SPSS version 23.0 
statistical package software (IBM Corp., Armonk, NY, 
USA). Kaplan–Meier survival curves were used to show 
overall survival (OS) and relapse-free survival (RFS), and 
the relationships between characteristics and outcomes 
data were compared using the log-rank test with a p value 
of < 0.05 as statistically significant. RFS was defined as the 
duration from the date of surgery to the date on which the 
recurrence was detected and OS was defined as the dura-
tion from the date of surgery to the date when the patient 
died or was last known to be alive. This retrospective study 
was approved by the Institutional Review Board of Seoul 
National University Bundang Hospital (IRB Number: 
B-1802-450-107) which granted a waiver of informed con-
sent to the retrospective design of the study.

Fig. 1  Flow chart showing the selection of the eligible cases
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Results

Clinical and histopathologic characteristics are summarized 
in Table 1. According to the histological classification, cases 
with mucoepidermoid carcinoma (MEC; 30 patients, 35.3%) 
were most common; and among patients with MEC, 27 had 
low-grade MEC, two were with intermediate grade, and one 
patient had high-grade MEC. Furthermore, there was one 
patient with a low-grade adenocarcinoma, one patient with 
an intermediate grade, and a patient with a high grade.

A frozen biopsy was obtained in 36 cases. The decision 
to perform for frozen biopsy was determined individually 
by the surgeon based on preoperative FNA/CNB results 
(benign tumors with either no specified histology or with 
a histology that known to have relatively low accuracy in 
FNA/CNB, e.g., pleomorphic adenoma) and intraoperative 
findings of suspected malignancy, such as the invasion to 
the surrounding tissue or the facial nerve. Fourteen tumors 
(38.9%) were found to be malignant; 10 of them were low-
grade cancer, whereas in four cases, it was impossible to 
determine the histologic grade in the frozen biopsy sample 
for an accurate histological diagnosis.

None of the patients in this cohort underwent elec-
tive neck dissection because patients with preoperatively 
suspected malignancy or lymph node metastasis were 
excluded. In two cases, the mass was not resected en bloc 
resulting in undetermined margins, whereas all other 
patients underwent en bloc resections. Thirty patients 
(35.3%) had a clear resection margin, 32 patients (37.6%) 
had a clear but close margin, and 21 patients (24.7%) had 
a positive margin. A close margin was defined as the dis-
tance from the tumor to the margin of less than 5 mm.

Forty-five (52.9%) patients were treated with surgery 
only and 40 (47.1%) patients underwent surgery and 
postoperative radiation therapy (PORT). Of the PORT-
treated patients, 23 patients presented histopathological 
low/intermediate grade tumors and 17 patients had high-
grade tumors. According to the evaluation of the resection 
margins in PORT-treated patients, 25 patients had a clear 
margin, whereas 14 patients had a positive margin. In one 
patient, the status of margin could not be assessed, due to 
the piecemeal resection of the tumor. Among the study 
participants who underwent PORT were 12 patients with 
low/intermediate grade tumors and clear margins.

Postoperative complications occurred in 17 patients, 
including 10 patients with facial nerve palsy, all of which 
were temporary except for one patient whose marginal 
mandibular branch of nerve was sacrificed. Additional 
temporary complications occurred in six patients with 
Frey syndrome, one patient with first bite syndrome.

During the follow-up, one patient was lost to follow-
up, but all other participants survived. Four patients had 

Table 1  Clinical and histopathologic characteristics of the parotid 
tumors (N = 85)

Variables

Mean age (range), years 51.4 (19–80)
Sex (%)
 Male 35 (41.2)
 Female 50 (58.8)

Mean size (SD), mm 22.6 ( ± 11.4)
Histopathology (%)
 Low/intermediate grade 65 (76.5)
  Mucoepidermoid carcinoma, low/intermediate 

grade
29 (34.1)

  Acinic cell carcinoma 11 (12.9)
  Carcinoma ex pleomorphic adenoma, low grade 8 (9.4)
  Basal cell adenocarcinoma 4 (4.7)
  Epithelial-myoepithelial carcinoma 3 (3.5)
  Myoepithelial carcinoma 3 (3.5)
  Adenocarcinoma, low/intermediate grade 2 (2.4)
  Othersa 5 (6.0)

 High grade 20 (23.5)
  Mucoepidermoid carcinoma, high grade 1 (1.2)
  Adenoid cystic carcinoma 14 (16.5)
  Carcinoma ex pleomorphic adenoma, high grade 1 (1.2)
  Adenocarcinoma, high grade 1 (1.2)
  Othersb 3 (3.5)

pT  stagec (%)
 T1 42 (49.4)
 T2 26 (30.6)
 T3 17 (20.0)

Surgery extent (%)
 Superficial parotidectomy 76 (89.4)
 Total parotidectomy 9 (10.6)

Results of frozen biopsy, n = 36 (%)
 Malignant 14 (38.9)
 Benign 13 (36.1)
 Indeterminate 9 (25.0)

Extracapsular extension (%)
  + 21 (24.7)
 − 51 (60.0)

Perineural invasion (%)
  + 3 (3.5)
 − 50 (58.8)

Resection margin (%)
 Positive 21 (24.7)
 Clear 30 (35.3)
 Clear but close 32 (37.6)
 Uncheckable 2 (2.4)

Postoperative complication (%) 17 (20.0)
 Facial nerve paralysis 10 (11.8)
 Others 7 (8.2)

Adjuvant therapy (Postoperative radiation therapy)
 Yes 40 (47.1)
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a tumor recurrence and all recurrences were local. Two 
patients with recurrence underwent surgery only and the 
others had surgery and PORT (Table 2).

The 5-and 10-year OS rates were 100% and 100%, and 
the 5- and 10-year RFS rates were 95.2% and 78.2%, respec-
tively (Fig. 2). Excluding the group with malignancy deter-
mined in frozen biopsy samples, the 5-and 10-year OS rates 
were 100% and 100%, and the 5- and 10-year RFS rates 
were 93.8% and 73.8%, respectively. We performed a uni-
variate analysis with age, sex, histologic grade, pathologic 
T stage, pathologic findings (resection margin status, ECE, 
PNI), resection fashion, and PORT as risk factors (Table 3). 
The 1-year RFS rate of patients who underwent an operation 
with piecemeal resection was significantly poorer (50.0% vs. 
96.3%, p = 0.004; Fig. 3), and was still significantly reduced 
(50.0% vs. 95.0%, p = 0.015) after exclusion of the cases 
with malignancy confirmed intraoperatively using frozen 
biopsies. All other examined risk factors did not show a sig-
nificant difference.

Discussion

Achieving the clinical diagnosis of parotid cancer preop-
eratively is challenging. In our study, about one-third of the 
patients were diagnosed with parotid cancer postoperatively; 
this finding reflects the difficulty of diagnosing parotid can-
cer and the low diagnostic sensitivity of preoperative exami-
nation including CT, MRI, FNA, and CNB for tumors of the 
parotid gland. Indeed, Ryu et al. [5] reported that 33.3% of 
salivary cancers were misdiagnosed as benign before sur-
gery. Moreover, Kim et al. [6] reported that the sensitivity of 
FNA for salivary gland tumors was 64.2% which was similar 
to our findings. In addition, FNA has low sensitivity in dif-
ferentiating malignant parotid tumors from benign ones [7]. 
For these reasons, surgeons often encounter patients with 

a Includes polymorphous low grade adenocarcinoma 2, low grade 
cribriform cystadenocarcinoma 2, mammary analog secretory carci-
noma 1
b Includes squamous cell carcinoma, carcinosarcoma, sebaceous lym-
phadenocarcinoma
c AJCC, 8th edition, there was no nodal metastasis or distant metas-
tasis

Table 1  (continued)

Variables

 No 45 (52.9)
Radiation toxicity (%) 10 (25.0)
 Xerostomia 7 (17.5)
 Dermatitis 5 (12.5)

Mean follow-up (range), months 55.5 (7–162)
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malignant tumors that were not identified preoperatively, and 
the literature regarding this set of patients is sparse.

When malignancy is suspected intraoperatively, the 
examination of a frozen section should be considered. 
According to a meta-analysis of frozen section studies, 
this method has an acceptable accuracy (90% sensitivity, 
99% specificity) [8]. However, another study reported that 
the sensitivity of the frozen section for the diagnosis of 
malignancy was only 74.0% and that it was relatively low 
for parotid cancer compared with that for head and neck 
squamous cell carcinoma because the histology and grade 
of parotid tumors vary widely [9]. In the present study, 
36.1% of the frozen section results were misdiagnosed. 
Therefore, our results are consistent with those of previous 
studies suggesting that is relatively difficult to diagnose 
malignancy using frozen sections. In the present study, 
there were 14 cases with malignancy diagnosed using fro-
zen sections, and the frozen biopsy results either revealed 
low-grade tumors or it was impossible to classify the his-
tologic risk grade. These cases were patients in whom the 
surgeon was not prepared to conduct an ablative surgery 
which would be oncologically sufficient—i.e., sacrifice the 
facial nerve, perform a total parotidectomy, or incorporate 
node dissection. Having said that, even if the surgeon knew 
from the analysis of the frozen sections that the tumor is 
indeed malignant, there would not have been many options 
to perform an even more aggressive dissection in these 
patients. Ryu et al. [5] excluded patients with malignan-
cies diagnosed in frozen biopsy samples when determin-
ing misdiagnosed patients. Although minor changes might 
have occurred in the low number of patients in our study 
undergoing frozen biopsy examinations during surgery, 

we think that the oncological outcome as a whole was 
not affected; therefore, we considered it inappropriate to 
remove cases with malignancy determined in frozen biop-
sies. In addition, we performed a subgroup analysis and 
found out that our assumption was indeed true—the results 
were not significantly different from the overall cohort for 
the group with malignancy confirmed in frozen biopsy 
samples. However, these results must be interpreted with 
caution because the criteria for frozen biopsy were deter-
mined by each surgeon based on intraoperative findings 
and preoperative FNA/CNB results.

When parotid cancer is not predicted preoperatively, cli-
nicians must perform a challenging review of their treat-
ment strategies. Subsequently, they consider revision opera-
tion, adjuvant radiation therapy (RT), or a wait-and-watch 
approach as postoperative treatment. In this study, the 5-year 
OS and RFS rates were 100.0% and 93.9%, respectively. 
Another study revealed 5-year OS and disease-free survival 
rates of 80.6% and 74.4%, respectively [10], and a study 
in patients with preoperatively misdiagnosed salivary gland 
cancer revealed 5-year estimated loco-regional control rates 
of 81.5% [5]. The prognosis of patients in the present study 
was similar or better than those reported in previous stud-
ies [5, 10], which might have been due to the exclusion of 
patients with suspected malignancy or nodal metastasis on 
imaging during the patient selection process. On the other 
hand, this also provides a basis to avoid aggressive adjuvant 
therapy for unexpected cancer. Since our study is a multi-
center study that analyzed a relatively large number of cases 
compared to other studies, it will be difficult to infer whether 
the oncological outcomes of our study are overestimated in 
comparison to other studies [5].

Fig. 2  Kaplan–Meier curves of (a) overall survival and (b) relapse-free survival. p values were calculated by the log-rank test
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T stage, nodal metastasis status, facial nerve dysfunction, 
pathologic grade, and surgical margin status are known to be 
representative prognostic factors for parotid cancer [11–13]. 
However, in this study, patients with nodal positivity or 
preoperative facial nerve paralysis were excluded from the 
analysis because of preoperative suspicion of malignancy. 
Moreover, the univariate analysis revealed that the resection 
margin and T stage were not associated with RFS. In the 
present study, the positive PNI rate was 3.5% which is lower 
than the rates determined by other studies. Huyett et al. [14] 
reported that the percentage of positive PNI in parotid gland 
cancer was 46.2%. Because we focused on tumors where 
malignancy was not anticipated in the first place, patients 
with any sign of malignancy, including but not confined to 
facial paralysis or infiltrative features in the radiological 
image, were not included in this study, which may explain 
the low rate of adverse events in our study population. Ryu 

et al. [5] conducted their study in a setting similar to ours; 
their proportion of PNI-positive patients was also lower than 
those in other literatures and similar to that in our study. In 
addition, our percentage of high-grade carcinoma ex pleo-
morphic adenoma was lower than that in the other literature 
[15], and this is also due to our selection criteria for the 
study population. Yet, patients who underwent piecemeal 
resection that did not meet the 2020 National Comprehen-
sive Cancer Network (NCCN) guidelines [16], were found 
to have a significantly poorer RFS. According to the prin-
ciples described in the surgery section of NCCN guideline 
[16], en bloc resection should always be attempted when 
feasible—we could confirm the importance of this principle 
once again in our study. Although our data do not directly 
support PORT for piecemeal resections, it may be prudent 
to consider PORT if sufficient en bloc removal of the tumor 
has not been achieved.

PORT is well known to provide satisfactory local con-
trol in patients with parotid gland cancer and is associated 
with increased survival [17–19]. Despite a positive or close 
margin of resection, patients with small-sized, histologically 
low-risk parotid cancer who received PORT had excellent 
local control and low treatment-related morbidity [20]. How-
ever, some studies have found that patients with low-risk 
histology and low TNM stage had a good prognosis without 
RT [21, 22] and that a watch-and-wait strategy with inten-
sive follow-up should be considered in cases of close margin 
after excision [23]. In the present study, 40 patients (47.1%) 
underwent PORT, which did not have a significant effect 
on the RFS rate. According to the retrospective analysis of 

Table 3  Results of univariate analysis in relapse-free survival rate

The log rank test was used for analysis
RFSR relapse free survival rates, ECE extracapsular extension, PNI 
perineural invasion, NA not available, PORT postoperative radiation 
therapy
a one-year relapse free survival rates
*p < 0.05

Variable n 5-year RFSR 
(%)

p value

Age
  > 45 60 93.5 0.340
  ≤ 45 25 85.7

Sex
 Male 35 80.7 0.368
 Female 50 95.2

Histopathologic grade
 Low/intermediate 65 93.2 0.857
 High 20 87.5

Pathologic T stage
 T1 42 91.7 0.532
 T2/3 43 90.6

ECE
  + 21 85.7 0.875
  − 51 92.3

PNI NA NA
Resection margin
 Positive 21 75.0 0.833
 Clear/clear but close 62 94.7

En bloc vs.  piecemeala

 En bloc resection 83 96.3 0.004*
 Piecemeal resection 2 50.0

PORT
 Yes 40 93.3 0.861
 No 45 97.7

Fig. 3  Kaplan–Meier curves of relapse-free survival according to 
operation fashion. p values were calculated by the log-rank test
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the medical records, the administration of PORT was deter-
mined by each surgeon and tended to be applied when the 
histologic grade was high or when there was a resection 
margin involvement. However, in our study, 12 patients with 
clear margins and histologic low-/intermediate-grade tumors 
underwent PORT. This may be considered overtreatment. It 
may be assumed that the surgeons were intraoperatively not 
convinced they had a generous resection margin because 
they did not anticipate the tumor. Nonetheless, there was 
no significant difference in the oncological outcomes of 
PORT in our study. Therefore, our study provides, albeit 
retrospectively, evidence to consider the careful application 
of adjuvant therapy in these patients.

This study has some limitations. The study is retrospec-
tive in nature and the sample size is relatively small; there-
fore, multivariate analysis was not possible because of the 
low number of events. However, despite the small number 
of patients and the statistical analysis method used, it may be 
more meaningful that significant results have been obtained 
under such conditions. Another limitation of this study is 
that it included patients treated at three different institu-
tions over a period of about 15 years. However, we regard 
this long-term, multicenter study meaningful because the 
long-term oncological outcomes were assessed in as many 
patient populations as possible that meet the study inclusion 
criteria. Besides, the three participating institutions of this 
study are branch hospitals that belong to the same university 
health system, and the surgeons were trained in the same 
department, thus sharing remarkably similar policies, and 
surgical skills. This homogeneity may serve as an advantage. 
On the other hand, despite this homogeneity, the decision 
to administer frozen biopsy examination and PORT were 
different for each patient, due to the heterogeneity of the 
subjects; based on various histopathology and intraopera-
tive findings, and absence of clear guidelines for the PORT 
for “unexpected” parotid cancers, and it is also a limitation 
of this study. Furthermore, the histological diagnoses have 
not been reviewed in the present study; however, it may be 
considered that the necessity to review histological diag-
noses is not high, because the purpose of our study is not 
focused on an accurate preoperative diagnosis, but on the 
oncological outcomes of unexpected parotid cancer. Because 
we only selected patients who had no clinically suspected 
cancer, selection bias may have influenced the oncological 
outcome. Moreover, long-term follow-up was not possible in 
all patients, so our findings may not be sufficient to describe 
long-term outcomes. We planned to apply propensity score 
matching prior to comparisons but this was not possible for 
RFS comparisons of PORT-treated patients because the 
number of cases in the control group was insufficient. We 
believe that studies with a larger sample size are warranted 
to enable a better understanding of this condition and related 
survival outcomes.

Conclusions

We showed that malignancies of the parotid gland that 
were not anticipated preoperatively and diagnosed postop-
eratively as unexpected cancer had excellent local control 
and overall survival rates. Patients who underwent piece-
meal resection had significantly poorer oncologic outcome 
but there was no significant difference in the outcome 
regardless of the margin status, pathologic grade, and 
PORT administration. Therefore, our study suggests that 
in patients with unexpected parotid cancer, close observa-
tion can be a feasible option in carefully selected patients 
as well as the administration of PORT as adjuvant therapy.
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