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ABSTRACT

Background: This study evaluates long-term survival outcomes of patients submitted to surgery (with or without neck
dissection) and adjuvant radiotherapy for major salivary gland tumors, as well as prognostic factors affecting clinical
outcomes.

Methods: Retrospective analysis was performed on patients treated for major salivary gland tumors between 2006 and
2018. Kaplan-Meier curves for disease-free survival (DFS) and overall survival (OS) were calculated, Cox regression
was used for uni- and multivariate analysis to assess prognostic factors. Log-rank tests were used to compare survival
outcomes according to neck dissection status, stratified by stage and by histopathological risk.

Results: 38 of 77 pts were eligible for analysis. Median follow-up was 63.1 months and median dose delivered was 66
Gy. The 2- and 5-years DFS rates were 79.2% and 72%, and the 2- and 5-years OS rates were 81.5% and 66.6%,
respectively. Lymphovascular invasion and neck dissection were identified as possible prognostic factors for DFS and
lymphovascular invasion, positive nodes, high histopathological risk and positive margins, for OS. There were no
differences observed in DFS and OS curves for high histopathological risk patients according to neck dissection. A
difference was found comparing DFS on stage I11-1V patients (p=0.02), OS was not different.

Conclusions: DFS and OS improvements were not observed in high-risk histology and I111-1V stage disease due to study
limitations, regardless of neck dissection status. Some of the results shown, although with no statistically significant
differences, could reveal the potential of adjuvant radiotherapy in pts unable to perform neck dissection.
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INTRODUCTION

Salivary gland tumors represent 5 to 10% of head and neck
cancer.>? Salivary gland malignancies represent a
heterogeneous group of neoplasms, with 24 different types
recognized by the World Health Organization.® Eighty
percent are localized in the parotid glands, 10% in the
submandibular glands and 8% in the accessory glands.
Surgery is the mainstay treatment for resectable tumors in
operable patients and adjuvant treatment is based on

presence of adverse features. Radiotherapy is mainly used
in post-operative setting to treat possible microscopic
residual disease and improve locoregional control. The use
of primary radiotherapy is reserved for unresectable
disease, some minor salivary gland cancers (for which
resection would result in unacceptable functional or
cosmetic morbidity) and palliation. As there are no
concluded prospective trials randomizing to postoperative
radiation, available evidence is limited to tumor and
treatment heterogeneity and retrospective analyses.
Nonetheless, single-institution series have demonstrated
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improved survival with adjuvant radiation.*” Indications
for postoperative radiation on primary site include: gross
disease, positive/close margins (<1 mm), T3/T4 tumor,
high-grade, bone involvement, lymphovascular or
perineural invasion.® Adjuvant neck radiotherapy should
be considered if: gross nodal disease, pathologic node-
negative with risk factors (T3/T4 tumor, high-grade, facial
nerve deficit, recurrent disease), pathologically involved
lymph nodes and extracapsular extension.” Ipsilateral neck
dissection (levels I-111) is recommended in presence of
high-grade disease, cN+ and/or T3-4 tumor.®® The
management of node-negative neck remains controversial.
The incidence of occult neck disease is affected by
histopathology, T-stage, and grade of differentiation.!
Contralateral neck dissection is advised if multilevel nodes
and if there are more than half of the evaluated nodes
clinically positive. This study aims to evaluate the long-
term survival outcomes of patients who underwent surgery
(with  or without neck dissection) and adjuvant
radiotherapy for major salivary gland tumors, as well as
prognostic factors that affect clinical outcomes.

METHODS

A retrospective study was conducted by researching
clinical records of patients with diagnosis and treatment of
major salivary gland carcinoma in Centro Hospitalar
Universitario Lisboa Norte. Seventy-seven patients who
received radiotherapy for major salivary gland tumors
between January 2006 and December 2018 at the
Radiotherapy Department were identified and reviewed.
Of these, 39 patients were excluded due to not being
treated in the adjuvant setting, insufficient medical records
or squamous cell carcinoma (SCC) histology. The study
was pursued analyzing the remaining 38 patients who were
eligible. Clinical and pathological data such as age,
gender, location, T and N staging, histopathological
classification, lymphovascular invasion, perineural
invasion, surgical margins and type of surgery. The 8th
edition of American Joint Committee on Cancer (AJCC)
staging system was used to retrospectively stage all
patients, as there were instances of incomplete and
outdated reports. The last available histopathological
diagnosis was used, histology was recorded and later
stratified by risk according to WHO proposal (low risk and
high risk).®

Postoperative radiotherapy (PORT) was administered as
either 3D conformal radiotherapy or intensity-modulated
radiotherapy (IMRT) with photons, electrons or both using
a linear accelerator. The definition of volumes,
prescription point and dose homogeneity were in
accordance with ICRU Reports #50, #62 and #83.12
Gross tumor volume included all gross disease on physical
examination and imaging, residual tumor and positive
nodes. Primary clinical target volume (CTV-P) resulted
from an isometric expansion of 5 mm from previously
contoured GTV. CTV-P encompassed the entire GTV or
the surgical bed according to primary. Elective CTV
covered the rest of the ipsilateral neck (levels Ib-V) in

clinically node-positive tumors and at least levels Ib—I11 on
clinically node-negative tumors with presence of the
previously mentioned high risk features.

Follow-up visits were performed 4-8 weeks after
completion of therapy, and then every 3-6 months for 2
years. Thereafter, appointments were scheduled every 12
months. A physical exam was performed at each follow-
up visit and image studies were requested as needed.
Follow-up records were searched for evidence of
recurrence, time to recurrence, treatment at recurrence and
cause of death.

Table 1: Patient clinical features and treatment

modalities.
Gender
Male 17 (45)
Female 21 (55)
Location
Parotid gland 26 (68)
Submandibular gland 11 (29)
Sublingual gland 1(3)
AJCC 8th edition staging
I and Il 15 (39)
Il and IVA 20 (53)
N/A 3(8)
Histopathological stratification WHO
Low risk 20 (53)
High risk 18 (47)
Lymphovascular invasion
No 32 (84)
Yes 6 (16)
Perineural invasion
No 20 (53)
Yes 18 (47)
Surgical margins
Negative / Unknown 14 (37)
Positive or close 24 (63)
Cervical lymph node resection status
No neck dissection 20 (53)
Neck dissection 18 (47)2
Type of surgery
Total tonsillectomy 29 (76)
Partial excision 9 (24)
Surgery outcome
RO 32 (84)
R1 1(3)
N/A 5 (13)

86 patients had positive lymph nodes in neck dissection

The baseline follow-up date was the day of biopsy report
or the date of surgery; the last follow-up date was the last
hospital visit or last clinical registry found on the
Portugal’s National Health Data Platform. Overall survival
(OS) was calculated since baseline date until date of
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patient’s death. Disease-free survival (DFS) was
calculated since baseline date until first recurrence date,
locoregional or metastatic. Kaplan-Meier method was
used to produce DFS and OS curves. Cox regression was
used for uni- and multivariate analysis to assess prognostic
factors and Log-rank tests were used to compare survival
outcomes according to neck dissection status, overall and
then stratified by stage (I and Il versus Il and IV) and by
histopathological risk (low versus high) according to
WHO risk stratification. Multivariate analysis was
conducted using statistically significant variants from the
previously performed univariate analysis. All statistical
analyses were carried out using IBM SPSS Statistics
(Windows Version 24.0. Armonk, NY: IBM Corp.).

RESULTS
Patient clinical features and treatment characteristics

A total of 38 patients were reviewed, with a median age of
64 years. Primary location of disease was the parotid gland
in 26 patients (68%), while 11 patients (29%) had disease
in the submandibular gland and one in the sublingual
gland. Fifteen patients (39%) had stage | or Il disease, 20
patients had stage 111 or IV disease (53%) and stage could

not be assessed in 3 patients (8%). Most common
presenting symptom was a swollen parotid or
submandibular gland; it was present in 36 (95%) patients.
Pain was reported in 7 patients (18%) and facial nerve
dysfunction was found in 2 patients (5%), both T3 tumors.
None of the patients had ulceration or dysphagia at
presentation. Median time between onset of symptoms and
histopathological diagnosis was 8,3 months.

Poor prognostic pathologic features were prevalent in both
groups. Overall, lymphovascular invasion was present in 6
patients (16%), perineural invasion was present in 18
patients (47%), 24 patients (63%) had close or positive
surgical margins. The histopathologic risk stratification
according to WHO revealed a low-risk group with 20
patients (53%) and a high-risk group with 18 patients
(47%).

All the patients underwent surgical excision of the
malignant lesion. Type of surgery was total tonsillectomy
in 29 patients (76%) and partial excision in 9 (24%).
Additionally, 18 patients (47%) underwent neck
dissection, of which 6 had pathologically positive lymph
nodes, and neck lymph node dissection was not performed
in 20 patients (53%).

Table 2: Univariate and multivariate analysis.

Univariate analysis
Progression-

Variables free survival
P
12 value 12

Age (<64 versus
>64)

Stage (I-11 versus
HI-1V)
Histopahological
risk (low versus 2.8 0.1 3.8 0.05

0.5 0.46 11 0.31

1.4 0.23 1.14 0.29

high)

Posm_ve or close 03 06 52 0.02
margin

Neck dissection 5.8 0.02 0.3 0.56
pN+ 2.1 0.15 7.6 0.01
Perineural invasion 2.8 0.1 0.3 0.56

Lymphovascular
invasion

Neck irradiation 0.2 0.65 01 0.75

6 0.01 7.6 0.01

Residual disease was found in one patient, was unknown
in 5 patients and absent in 32 (84%). Median count of
excised nodes per patients submitted to neck dissection
was 16 (range: 2-73). In six patients where formal neck
dissection was not performed, nodes were excised along

Overall survival

P value

Multivariate analysis
Progression-free
survival

HR (95% ClI)

Overall survival

HR (95% P
Cl) value

0.62(0.1-3.1) 0.56

P value
0.26 (0.03-2) 0.2

1.88(0.3-11.8) 0.5 1.33(0.3-6.7) 0.72

10.03 (14-
612(07-552) 011 5% 0.02
474 (05-42.1) 0.16 22)2 004 509

4.75 (0.4-56)  0.22
2.23(0.2-24.8) 0.51
0.28 (0.01-5.6) 0.41

1.08 (0.1-7.2) 0.94
0.98 (0.1-7.4) 0.99
0.38 (0.1-2.8) 0.38

21.81 (2.4- 7.07 (L5-

197.3) 0.01 34.1) 0.02
5.24 (0.7-

0.78 (0.1-4.4)  0.77 11.2) 0.12

primary tumor surgery, and all of them were
pathologically negative.

Adjuvant radiotherapy was performed in all patients.
Median dose was 66 Gy and median number of fractions
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for treatment delivery was 33. Twenty-five patients (66%)
received neck irradiation with median dose of 50 Gy, and
median number of fractions was 25. Precise information
on which node levels were covered could not be accessed
through our medical records. Two patients (5%) received
adjuvant chemotherapy. There were no interruptions of
radiotherapy due to toxic effects. Most common iatrogenic
effect was skin-related toxicity, reported in 30 patients
(79%), followed by mucositis in twenty-nine patients
(76%) and dysphagia in 19 (50%). One case of grade 3
mucositis was reported.

Follow-up

Median follow-up was 63.1 months (range 3.5-167.3).
Progressive disease occurred in 10 patients. Both types of
recurrent disease were observed, locoregional and
metastatic disease. Locoregional recurrence occurred in 3
patients, metastatic disease in 3 patients and 4 patients with
unkown site of progression. Neck irradiation was delivered
to 6 patients whom later had progressive disease. We
performed analyses on time to both locoregional and
distant progression, which did not considered death as an
event of interest.

Median DFS of all 38 patients was 56.2 months,
corresponding to 2- and 5-year recurrence-free survival
rates of 79.2% and 72%, respectively. Median OS was 67.4
months, corresponding to 2- and 5-year OS rates of 81.5%
and 66.6%, respectively.
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Figure 1: Overall survival in high histopathological
risk patients with no neck dissection versus neck
dissection prior to adjuvant radiotherapy.

Risk factor analysis

Regarding univariate analysis, decreased DFS was
associated with lympho-vascular invasion (p=0.01), and
neck dissection (p=0.02). Decreased OS was also
associated with lympho-vascular invasion (p<0.01),
positive lymph nodes (p=0.01), high histopathological risk
(p=0.05) and positive surgical margins (p=0.02).

Table 2 shows the multivariate cox regression on DFS and
OS. It revealed that lympho-vascular invasion predicted
poorer DFS (HR 21.8; IC 95% 2.41 — 197.28; p<0.01).
That factor was also predictor of poorer OS (HR 7.07; 1.47
— 34.1;, p=0.02). OS was influenced by higher
histopathological risk (HR 10; 1.38 — 73.1; p=0.02).
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Figure 2: Disease-free survival in high
histopathological risk patients with no neck dissection
versus neck dissection prior to adjuvant radiotherapy.

Neck
dissection

—No
— MMYes

AT

Cumulative survival

0.2

0,0

T T T T T T T
o 20,00 40,00 60,00 80,00 100,00 120,00

Overall survival (months)

Figure 3: Overall survival in stage 111-1V patients with
no neck dissection versus neck dissection prior to
adjuvant radiotherapy.

When analyzing the 18 patients with high
histopathological risk disease, there was a 1:1 distribution
regarding neck dissection. Comparing both groups there
were no significant differences on DFS (p=0.27) and OS
(p=0.84). Figures 1 and 2. Analyzing patients with low
histopathological risk disease and comparing the neck
dissection curves, a difference was observed (p=0.05) as
there were no progression cases in the group not submitted
to neck intervention.

Comparing both group of patients who had stage 11l and
IV disease, there was a statistically significant difference
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(p=0.02) between DFS observed as there was no disease
progression under the circumstance of stage Il or IV
disease without neck dissection. The same difference
wasn’t detected in the OS analysis comparing both curves
(p=0.87). Figure 3 and 4.
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Figure 4: Disease-free survival in stage 111-1V with no
neck dissection versus neck dissection prior to
adjuvant radiotherapy.
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Figure 5: Overall survival: no neck dissection versus
neck dissection prior to adjuvant radiotherapy.
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Figure 6: Disease-free survival: no neck dissection
versus neck dissection prior to adjuvant radiotherapy.

On the overall comparison between groups with and
without neck dissection shown in Figures 5 and 6, a
statistically significant difference is shown regarding DFS
(p=0.03) as there were 2 disease progressions in a group of
20 patients who didn’t underwent neck surgery comparing
with 8 out of 18 progressions in the neck surgery group.

Regarding OS there was no difference between both
groups (p=0.60).

DISCUSSION

Defining optimal treatment strategy for salivary gland
cancer remains a challenge for all involved medical
specialties, particularly because of the rareness of this
cancer and the diverse range of tumor entities. The low
frequency of patients makes it especially difficult to
acquire a sufficient number of relevant patients in an
acceptable period of time for further analysis. Therefore,
specific guidelines for treatment have, unsurprisingly, not
been established. In particular, benefit of neck dissection
to rule out occult lymph node metastasis in these patients
remains controversial. Neck dissection usefulness resides
in the attempt to remove occult lymph node metastasis in
affected patients. The probability of success in that attempt
lies in multiple factors including high-grade histology,
primary tumor location and extent, as well as presence of
lymphovascular space invasion, perineural involvement
and/or skin involvement. In this study we try to define the
impact of adjuvant radiotherapy, firstly by evaluating main
factors that might affect survival outcomes and then by
evaluating the role of neck dissection in patients with
possible indication to perform it, combining one or both
major risk features: high histopathological risk and/or
stage I11-1V disease. To do so we compared both groups
with and without neck intervention stratified by
histopathological risk, stage and then without any
subgroup specification.

The role of adjuvant radiotherapy in patients with high-risk
features or advanced stage is well documented. A matched
pair analysis carried out on 46 patients submitted to
surgery and post-operative radiotherapy for major salivary
gland cancer at the Memorial Sloan Kettering Cancer
Centre, revealed that for stages Il and 1V disease only, 5-
year local control rate was improved by addition of
radiotherapy (51 versus 17%). This translated into
improved 5-year disease-specific survival (51 versus
10%), with a trend towards benefiting patients with high-
grade disease (57 versus 28%).* In a large retrospective
series from the Netherlands, patients were treated in a
similar way as above mentioned.” Despite prognostic
factors favoring patients submitted to surgery alone,
actuarial local control rates after 5 and 10 years were 84
and 76%, respectively, for surgery alone and 94 and 91%
with the addition of PORT. Multivariate analysis in the
same study revealed that PORT significantly improved 10-
year local control for T3—4 tumors, close (less than 5 mm)
or involved margins, and perineural or bone invasion;
furthermore, regional control was significantly improved
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in the presence of one or more involved neck nodes. Our
results were slightly lower than the Dutch study mainly
because of a more favorable distribution regarding tumor
stage (T1-2 73% versus 50%), but node distribution was
equivalent (cN+ or pN+ 27% versus 26%).

Lymphovascular invasion was observed as a transversal
prognostic factor on uni- and multivariate analysis and on
both DFS and OS. Perineural and lymphatic invasion are
common histological features in salivary gland tumors.*%1¢
Previous studies have proposed that high incidence of
these findings may reflect the tumor’s high-grade biology.
This assumption suggests that information about
lymphovascular invasion is imperative to be included in
the pathology report for clinicians.

The effect of neck dissection on DFS results from clinical
indications for that procedure (stage and tumor grade) and
their independent impact on prognosis. Positive lymph
nodes and close or positive margins identified in our study
as independent prognostic factors for OS are also
identified as such in a large retrospective analysis using
National Cancer Database (NCDB) data from 4068
patients.'’

Salivary gland pathology is considered one of the most
challenging subspecialties because of its heterogeneous
nature and overlap between benign and malignant disease.
The WHO has identified 24 different histological
subtypes, causing classification as well as prognostication
extremely problematic.® To narrow that spectrum of
entities we used the risk stratification provided by WHO
to assess the histopathological risk. Indeed, we found that
high histopathological risk was associated both in uni- and
multivariate analysis with OS. Safdieh et al only
demonstrated association regarding SCC, and prevalence
of that histology was quite different compared to the Dutch
retrospective study.”” That difference, the fact that other
studies have reexamined the cases of tumor registry
patients diagnosed with primary parotid SCC and noted
that only 20% were correctly diagnosed and our low
sample size leads us to exclude that specific histology.®
Another reason for excluding this histology in cohort was
to avoid selection bias of parotid metastases from
cutaneous SCC which is highly prevalent in our country
and this entity is not properly documented in medical
reports. Findings from Lau et al have demonstrated that
histological subtype is the predominant factor
predisposing to occult cervical lymph node involvement
and may be useful in selecting patients for elective neck
irradiation or dissection, with other studies showing
similar results.1%20 On the other hand, the difference
between stage Il and Il is either due to tumor size or
positive lymph nodes, two risk factors as mentioned
above.”!” Based on those two premises we decide to
analyze our data stratifying according to histopathological
risk (low versus high) and stage (I-11 versus Il1-1V) and
then interpret through another stratification (neck
dissection versus no neck dissection).

Our study found no cases of recurrences among low
histopathological risk patients not submitted to neck
dissection. Those results were in line with the literature as
it shows that the highest crude rates of nodal relapse
among those treated without elective neck irradiation were
found in cNO patients with undifferentiated carcinoma
(50%), adenocarcinoma (34%), and mucoepidermoid
carcinoma (29%), all of them considered high risk
histologies.?* This possibly reveals the futility of neck
irradiation in low histopathological risk patients, even in
those who did not underwent neck dissection. In high
histopathological risk patients there were no differences,
in DFS or OS, between groups according to neck
dissection. Under that circumstance, adjuvant radiotherapy
could possibly be useful in patients unable to perform neck
dissection. Comparing stage 111 and IV patients according
to neck dissection we found a difference in DFS, but not
in OS. Similarly, we realized the adjuvant radiotherapy
potential in patients with clinical indication to perform
neck surgery but not submitted. The fact that a poorer local
control was identified in neck-dissected patients could be
due to other adverse prognostic factors simultaneously
present in those patients beside their stage. In the case of
parotid tumors, neck irradiation has been shown to have a
benefit in regional control similar to selective neck
dissection.®  Comparable  conclusions  might be
extrapolated regarding other primary tumor locations.

On the overall analysis according to neck dissection the
results were as expected showing a difference in DFS. This
possibly results from poorer prognosis clinical features
which led to perform neck dissection in first place.

Present studies contain some caveats. A study that
evaluates a treatment modality, such as radiotherapy,
which by its nature selects patients with poor prognostic
features incurs in a selection bias. This could influence the
outcomes while we are evaluating prognostic factors. The
study's retrospective design as well as its small sample
size, limits results’ interpretation. From a technical point
of view, the range of used doses, the clinical target
volumes, particularly the nodal areas treated, difficult the
interpretation. Knowing that four patients with advanced
stage disease were not submitted to neck irradiation, we
excluded them from our survival analysis regarding stage
I1-1V disease. The inability to differentiate tumor
progression in our study (local versus regional versus
distant) is particularly important noting that local-regional
control is historically a primary endpoint for radiotherapy
treatments in head and neck cancer patients, however we
assume that disease-free survival could be used as an
important surrogate endpoint.

CONCLUSION

Our findings regarding risk factors and their relation with
survival measures are in line with previously reported
literature. The possible use of adjuvant radiotherapy in
patients with clinical indication to perform neck dissection
but who weren’t submitted to it could be an option in cases
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of poor performance status, clinical contraindications or
patient refusal. Further research of treatment strategies
(example: selection for neck dissection with or without
irradiation) should be investigated in multicentric trials if
possible due to the scarcity and heterogeneity of salivary
gland tumors.
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