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ABSTRACT

Objective: This study aimed to determine the incidence of intraparotid lymph node metastasis in parotid malignancies and its association with

overall survival.

Methods: This study retrospectively reviewed the charts and histopathological findings of 43 patients with parotid malignancies who under-
went surgery between 2008 and 2015. Epidemiological and pathological data were recorded. Overall survival was calculated, and univariate and
multivariate analyses were used to determine the role of metastasis intraparotid lymph node as a prognostic factor.

Results: The incidence of metastasis intraparotid lymph node was 46.5%. Advanced-stage and high-grade tumors were associated with a
higher metastasis intraparotid lymph node risk. Survival was significantly decreased in the metastasis intraparotid lymph node group, overall
cohort (hazard ratio, 7.562), and advanced-stage group (hazard ratio, 4.62). No significant prognostic factor was revealed by multivariable analysis.
Conclusion: Metastasis intraparotid lymph node is common and may negatively affect survival in parotid malignancies.
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Introduction

Salivary gland neoplasm is a rare head and neck tumor that is
most often seen in the parotid gland, typically as an asymp-
tomatic mass. Most of the tumors are benign, and only some
cases (20%) are malignant.! The incidence of salivary gland
cancer is ~2% per 100 000 persons in some parts of the world.?
In Thailand, the reported prevalence is 0.2 per 100 000 in both
men and women.® The mainstay treatment is adequate sur-
gery at the primary site, cervical lymph node management, and
postoperative radiation therapy based on histopathological
findings and disease staging.*”’

The current salivary cancer staging system of the American
Joint Committee on Cancer (AJCC) 8th edition includes a
standard definition of regional lymph node metastases in the
neck.® Cervical lymph node metastases have a higher stage,
poorer prognosis, and poorer survival outcomes and necessi-
tate more aggressive treatment.*

Intraparotid lymph nodes (IPLNs) are cervical lymph nodes
located in the parotid glands. An autopsy study reported IPLNs

in the superficial lobe and deep lobe in >95% and ~30% of
cases, respectively.® The clinical significance of IPLN metas-
tasis (mIPLN) has not been well studied. Moreover, treatment
algorithms do not include mIPLN.# Theoretically, IPLNs can be
the sentinel lymph nodes in parotid cancer and may provide
information as useful as that provided by cervical lymph nodes
in general head and neck cancer.

This study aimed to evaluate the association of mIPLN with
survival in cases of parotid malignancy and its potential prog-
nostic value.

Methods

We retrospectively reviewed the charts and pathologi-
cal reports of patients diagnosed with parotid malignan-
cies treated at the Department of Otolaryngology, Faculty
of Medicine, Chulalongkorn University, Bangkok, Thailand,
between January 2008 and December 2015. Patients aged <18
years and those who did not have a histopathological report
were excluded from the study. Data on sex, age, diagnosis date,
surgery type and date, last follow-up visit, and recurrence date
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were extracted from the medical records. Tumors were staged
using the AJCC staging system. Based on the histological find-
ings, tumors were separated into the low-grade group (muco-
epidermoid carcinoma, acinic cell carcinoma, mammary analog
secretory carcinoma, and polymorphous adenocarcinoma) and
the high-grade group (squamous cell carcinoma, undifferen-
tiated carcinoma, high-grade mucoepidermoid carcinoma,
adenoid cystic carcinoma, salivary duct carcinoma, adenocarci-
noma, carcinoma ex-pleomorphic adenoma, and small cell car-
cinoma).'®" A positive surgical margin was defined as a margin
of <1 mm. All pathological specimens were reviewed for mIPLN
by experienced pathologists. Tumor specimens with no mIPLN
were categorized as negative. Survival data were obtained
from the Thailand Bureau of Registration Administration and
National Census Registry.

Data were analyzed using STATA 14.2 (StataCorp LLC, College
Station, Tex, USA) and GraphPad Prism 6.01 (GraphPad
Software Inc., San Diego, Calif, USA). The Kaplan—Meier
method, log-rank test, and Cox-proportional hazards regres-
sion model were used for the survival analysis. The relation-
ships of factors with mIPLN were determined by calculating
odds ratios. P < .05 was considered statistically significant.

This study was approved by the institutional review board of
the Faculty of Medicine, Chulalongkorn University (IRB no.
579/61). The need for informed consent was waived by the
Institutional Review Board. Access to medical records, patho-
logical reports, and specimens was granted by the Dean of the
Faculty of Medicine and Director of the King Chulalongkorn
Memorial Hospital, Bangkok, Thailand. This research did not
receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Results

Patients and Metastasis Intraparotid Lymph Node

This study included a total of 44 patients with parotid malig-
nancies (male, n=23; women, n=21), among whom 20 had
mIPLN (46.51%). The mean patient age was slightly higher in
the mIPLN group (54.5 vs. 47.8 years), which also had a higher
proportion of male patients (male : female ratio=1.5:1vs. 0.9
: 1). Most patients with mIPLN had previously suffered from
advanced-stage disease (17 vs. 3 cases). By contrast, only 13 of
23 patients in the mIPLN-negative group had advanced-stage
disease (P=.042). Surgery and postoperative radiation were
the main treatment modalities in both groups. Eighty-five per-
cent of the patients in the mIPLN-positive group underwent
total parotidectomy compared with 69% in the mIPLN-neg-
ative group (P=.12). All patients with clinical signs or images
showing cervical lymph node metastasis underwent therapeu-
tic neck dissection. The majority of the patients in the mIPLN

Main Points

Intraparotid lymph node metastasis is common (46.5%) in
parotid malignancies.

Intraparotid lymph node metastasis is associated with
advanced-stage and high-grade tumors.

Intraparotid lymph node metastasis negatively affects
survival.
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group received chemotherapy because of positive margins.
One patient had unresectable disease and received palliative
chemoradiotherapy. In the mIPLN-positive group, 50% died,
whereas only 13% died in the mIPLN-negative group (P=.007).
The median survival time was also significantly different

Table 1. Association Between Intraparotid Lymph Node and
Clinical Variables

IPLN
Negative  Positive P

Mean age 47.8 545
(minimum-maximum) (21-93) (18-85)
Male : female 0.9:1 15:1
Treatment
SR 22
SRC 1 12
RC 0 1
Parotidectomy
Superficial 7 3
Total 16 17 12
ND
No 17 9
Yes 6 1 .053
Staging
T1 5 0

8 7

8 6

2 7
NO 16 10
1 4 2
2 3 8
MO 23 16
1 0 4
Early 10 3
Advance 13 17 .042
Grading
Low 15
High 8 18 .00022
Margin
Negative 15
Positive 8 16 .0029
Survival
Alive 20 10
Dead 3 10 .007
Median survival time 9.33years 3.66years .006

IPLN, intraparotid lymph node; SR, Surgery/Radiation; SRC, Surgery/Radiation/Ch
emotherapy; RC, Radiation/Chemotherapy; ND, Neck dissection.
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Figure 1. Overall survival between IPLN negative vs. IPLN positive;
P=.002 (95% CI=0.05-0.5; hazard ratio=7.52). IPLN, intraparotid
lymph node.

between the mIPLN-positive and mIPLN-negative groups
(3.66 vs. 9.33 years; P=.006). Patient, disease, treatment, and
pathological details are presented in Table 1.

Metastasis Intraparotid Lymph Node and Survival

The median follow-up time was 68 months, and the 5-year
survival rate was 71.59%. We censored the follow-up time
in survival analysis at 9 years after surgery (108 months).
Compared with the mIPLN-positive group, survival was signif-
icantly better in the negative group (hazard ratio [HR]=7.52,
95% confidence interval [CI] 0.05-0.5; P=.002). The median
survival time in the mIPLN-positive group was 58 months.
Survival was significantly decreased in patients with mIPLN
in the advanced-stage group (HR=4.62, 95% CI 0.08-0.8;
P=.032). The Kaplan-Meier curves are shown in Figures 1
and 2.

Cox-Proportional Hazard Model

In the univariate analysis, significant prognostic factors
for survival included age at diagnosis, neck dissection, and
mIPLN (P=.012, .041, and .023, respectively; Table 2). In the
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Figure 2. Overall survival in advanced stage group between IPLN
negative vs. IPLN positive; P=.032 (95%Cl=0.08-0.8; hazard
ratio=4.62). IPLN, intraparotid lymph node.

multivariate survival analysis, advanced-stage disease and
mIPLN had high HRs (5.83 and 5.38, respectively).

Discussion

This single-center study was conducted in a tertiary referral
hospital. The histopathological findings were re-evaluated
by an experienced pathologist to minimize bias. Metastasis
of the lymph nodes, especially the cervical lymph nodes, is
one of the worse prognostic factors in head and neck can-
cer.*'2 Few studies have reported the clinical significance of
mIPLN. For example, in 1996, Pisani et al'® found that most
IPLNs were in the superficial lobe (mean of 8 IPLNs per gland;
superficial lobe, n=7; deep lobe, n=1-2). This was confirmed
by Ergun et al® in 2014, who performed a cadaveric study and
showed that the vast majority of IPLNs were in the superficial
lobe. The authors found that ~4.7% (4 of 84) of cadavers did
not have any nodes in the superficial lobe and 69% (58 of 84)
did not have any nodes in the deep lobe. Recently, Sonmez
et al' systematically evaluated the IPLN distribution accord-
ing to the parotidectomy classification of the European

Table 2. The Prognostic Factor Influencing for Survival

Univariates Multivariate

Hazard Ratio (95% Adjusted Hazard Ratio
Risk Factor Cl) P (95% ClI) P
Age >60 years 1.05 (1.01,1.1) .017 1.03 (0.97,1.08) .33
Sex (male vs. female) 1.58 (0.51, 4.84) 425
Stage (early stage vs. advance stage) 7.02 (0.91,54.09) .061 5.86 (0.36, 96.07) 216
Treatment modality (surgery + R vs. 2.92 (0.95, 8.95) .061 0.37 (0.05, 2.96) .346
surgery + R+chemo)
Type of surgery (superficial vs. total parotidectomy) 3.56 (0.46, 27.4) 223
Neck dissection (done vs. not) 3.27 (1.05,10.18) .041 1.33(0.38,4.7) .659
Intraparotid lymph node metastasis (negative vs. 4.45 (1.22,16.2) .023 5.38 (0.57,51.19) 143
positive)
Pathological cell type (low grade vs. high grade) 4.46 (0.98,20.21) .052 0.91(0.11,7.72) .928
Patho margins (free margin vs. positive margin) 1.58 (0.48,5.14) 449

R, Radiation, Chemo, Chemotherapy.
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Table 3. Summary of Recent Publication about Intraparotid Lymph Node

N IPLN+ (%) Remark
Armstrong (1991) 30 16 (63.3) Study in occult metastasis only
Klussmann (2008) 142 36 (25.3)
Lim (2013) 62 24 (38.7) mIPLN related with worse 3 years disease-specific mortality
Nisa (2015) 95 24 (25.2) 84.9% accuracy to predict cervical node metastasis
Feng (2018) 337 111 (32.9) mIPLN > 2 nodes -- > worse prognosis
Niu (2019) 190 47 (24.7) Study in mucoepidermoid only
Guntinas-Lichius (2020) 2202 (24.1) mIPLN is negative prognostic factor
Lombardi (2021) 298 66 (22.1) Propose revised N-classification

Karp (2022) 75 35 (46.7)

IPLN, Intraparotid lymph node; mIPLN, metastasis intraparotid lymph node.

Salivary Gland Society. The authors found that 86% of the
IPLNs were in the superficial lobe, especially in the level 2
area, with an average of 7 nodes per gland. These findings
indicate that superficial parotidectomy may be sufficient to
determine the IPLN status.

The incidence of mIPLN ranges from 17% to 53%.5'52% The
incidence varies because of differences in the inclusion criteria
among studies (Table 3). In this study, the incidence of mIPLN
was 46.5%, which agrees with the results of previous studies.
The risk of mIPLN was higher in patients with advanced-stage
disease and high tumor grades, similar to many previous stud-
ies.'81819 Patients who had mIPLN had a much shorter median
survival time.'%2'24 Kaplan—-Meier survival analysis showed a
strong correlation between mIPLN and survival, including in
the advanced-stage group. Numerous studies have mentioned
the association between the presence of mIPLN and cervical
lymph node metastasis.™'” This may explain the worse survival
outcomes in these groups.

A recent systematic review?! and study by Lombardi et al?® pro-
posed including the status of the intraparotid lymph node in
tumor staging. The revised N-classification may be based on
the overall number of metastatic node or the largest diameter
of the metastatic node. Cox-proportional and survival out-
comes of the new proposal successfully stratify the patients’
survival in each group. Future studies should aim to determine
the optimal treatment for mIPLN (e.g., postoperative radiation
and neck dissection) and whether the presence/absence of
mIPLN should be included in the staging system for salivary
gland malignancy.'®

Surgical resection is the first-line management for salivary
gland malignancy. Compared with other head-neck carci-
noma, the indication of combined chemotherapy and post-
operative radiation remains unclear. Data of all our patients
were reviewed and discussed with the multidisciplinary head—
neck tumor board for the consensus on treatment. Patients
with advanced stage and a positive margin combined with
high-grade histology were counseled for systemic therapy
and radiation after surgery. The current NCCN guideline*
suggest that systemic therapy maybe indicated in com-
pletely resected tumor with adverse features, unresectable
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tumor, or metastatic disease. Data on the clinical trial were
limited by the number of patients because of the low inci-
dences and broad-spectrum nature of the histopathology in
parotid malignancy.

This study had some limitations. First, the number and dis-
tribution of IPLNs showing metastasis in each patient were
not recorded. Second, this was a retrospective study; thus,
the treatment protocol could not be manipulated, and the
relationship between mIPLN and cervical lymph node metas-
tasis could not be confirmed. Moreover, histopathological
specimens are stored for only 10 years before being discarded;
thus, the number of samples that could be analyzed was lim-
ited. With the small number of cases, the conclusion must be
interpreted with caution. Nevertheless, this study success-
fully demonstrates the effect of mIPLN on survival in cases of
parotid malignancy and provides insight into the significance
of mIPLN in this cancer.

Conclusion

In this study, the incidence of mIPLN was 46.51%. Advanced-
stage and high-grade tumors were significantly associated
with mIPLN. The presence of mIPLN significantly decreased
the survival in the overall cohort and advanced-stage subgroup.
The effects of mIPLN on the treatment algorithm should be
considered in future research.
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