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ÖZ
Amaç: Postoperatif radyoterapi (RT) almış tükürük bezi tümörü tanılı hastalarda prognostik faktörleri etkileyen değişkenleri değerlendirmek 
amaçlandı.

Gereç ve Yöntem: 1993-2011 yılları arasında küratif cerrahi ve postoperatif RT ile tedavi edilen majör ve minör tükürük bezi kanserli elli üç hasta 
çalışmaya dahil edildi. Hastalar; genel sağkalım, lokorejyonel rekürrenssiz sağkalım, hastalıksız sağkalım ve uzak metastazsız sağkalım açısından 
değerlendirildi.

Bulgular: Medyan takip süresi 40 (8-174) aydı. On yıl sonra lokal kontrol, uzak metastazsız, hastalıksız sağkalım ve genel sağkalım oranları sırasıyla 
%65, %57,7, %38,8 ve %48,2 idi. Tek değişkenli analizde, histolojik alt tip, histolojik grade, ekstraglandüler yayılım ve RT dozu lokorejyonel 
rekürrenssiz sağkalımı etkileyen prognostik faktörler olarak bulundu. Cinsiyet, histolojik alt tip, ekstraglandüler yayılım hastalıksız sağkalımı etkileyen 

ABSTRACT
Aim: To evaluate the variables affecting prognostic factors in patients with salivary gland cancer who have received surgery followed by radiotherapy 
(RT).

Materials and Methods: Fifty-three patients with major and minor salivary gland cancer were treated with curative surgery and postoperative 
RT between 1993 and 2011. We evaluated patients with regard to overall survival, locoregional recurrence-free survival, disease free survival, and 
distant metastasis-free survival.

Results: The median follow-up period was 40 (8-174) months. The rates of local control, distant metastasis-free, disease-free survival and overall 
survival after 10 years were 65%, 57,7%, 38,8%, and 48,2%, respectively. In univariate analysis, histological subtype, histologic grade, extraglandular 
extension and delivered dose of RT were found to be as prognostic factors affecting locoregional recurrence-free survival; gender, histological 
subtype, extraglandular extension influenced disease-free survival; overall survival was only affected by age. In multivariate analysis, locoregional 
recurrence-free survival was affected by histologic grade and dose of RT (60 Gy< better prognosis); distant metastasis-free survival was affected 
by histological subtype; disease-free survival was affected by histological subtype, histologic grade, and lymph node status; overall survival was 
affected by lymph node status, extraglandular extension, and dose of RT (60 Gy< better prognosis).

Conclusion: Several prognostic factors affecting local control, distant metastases, and overall survival were found. Postoperative RT is an effective 
treatment modality that increases local control and overall survival in patients with Salivary Gland Carcinoma at doses over 60 Gy.
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INTRODUCTION

Salivary gland cancers (SGCs) are very rare cancer group. In the 
western countries 2.5-3 cases are diagnosed in approximately 
100,000 per year. SGCs account for approximately 0.5% of all 
malignant tumors and 3-5% of all head and neck cancers1. 
And also, it accounts for approximately 11% of oropharyngeal 
cancers2. Most SGCs are determined in 6-7th decades3.

SGCs are diverse according to origin and pathology. They are 
classified according to the 2017 World Health Organization, 
which lists 20 subtypes of benign and 10 subtypes of malignant 
histopathologic types4. The most common histopathologic 
types are mucoepidermoid carcinoma (MEC), adenoid cystic 
carcinoma (ACC), adenocarcinoma not otherwise specified and 
salivary duct carcinoma. Generally, they are divided into two 
groups as those originating from the major and minor salivary 
glands. Parotid glands are the most common site of major SGCs, 
followed by submandibular glands and sublingual glands. Also, 
minor salivary glands are the source of SGCs, representing for 
9-23% of all salivary gland tumors. The most common location 
of minor salivary glands is within the mucosa of the hard 
palate5-7. However, parotid gland tumors are less likely to be 
malignant compared to other major and minor salivary gland 
tumors1.

Among the treatment options, surgical resection with adequate 
free margin is the most important option. Elective nodal 
treatment of the N0 neck is still controversial. Postoperative 
radiotherapy (PORT) is an effective treatment modality in 
patients with high-risk factors such as high grade, poor 
prognosis histological subtype, advanced stage, etc. Little is 
known about chemotherapy in treatment strategy due to the 
small number of cases.

MATERIALS AND METHODS 

Ethical Approval

The study was conducted in accordance with the ethical 
principles of the Declaration of Helsinki and approval from a 
local committee on human investigation was obtained. The 
study protocol was reviewed and approved by Clinical Research 
Ethics Committee, with decision date no of 06/11/2014-235913. 
Written informed consent forms were read by each patient and 
signed approvals were obtained before their treatment.

Study Population

Between the years of 1993 and 2011, a total of 211 cases with 
SGC of any prior treatment status and stage were identified 
in our databases. Due to the fact that SGCs are rare in the 
population, histopathological subtypes vary widely, and the 
treatment regimens are varied due to the lack of standard 
approaches in their treatment, an attempt was made to 
obtain a homogeneous group as much as possible to minimize 
confusion. Therefore, patients who did not have metastasis 
at the time of diagnosis, who had curative surgery with no 
macroscopic residue, who did not receive neoadjuvant, adjuvant 
or concurrent chemotherapy, and who received definitive dose 
of RT postoperatively were selected and included in the study. 
Fifty-three of these 211 cases suited with inclusion criteria and 
they were retrospectively reviewed. 

Inclusion and Exclusion Criteria

Inclusion criteria:

- Patients who were diagnosed with major or minor SGC,

- Patients who underwent surgery,

- Patients who received PORT,

- Patients without macroscopic residual mass after surgery,

- Patients who did not receive neoadjuvant, adjuvant or 
concurrent chemotherapy.

Exclusion criteria:

- Patients with relapse before RT,

- Patients who did not undergo surgery before RT,

- Patients who had a history of malignant disease priorly,

- Patients who developed second primer malignancy during 
follow-up,

- Patients who had metastasis before RT,

- Patients with macroscopic residual mass after surgery (R2 
resection),

- Patients with immunosuppressive disease.

faktörler olarak bulunurken, genel sağkalım sadece yaştan etkilendi. Çok değişkenli analizde, lokorejyonel rekürrenssiz sağkalım histolojik grade ve 
RT dozundan (>60 Gy, daha iyi prognoz); uzak metastazsız sağkalım, histolojik alt tipten; hastalıksız sağkalım, histolojik alt tip, histolojik grade, lenf 
nodu durumundan; genel sağkalım, lenf nodu durumu, ekstraglandüler yayılma ve RT dozundan (>60 Gy, daha iyi prognoz) etkilenmiştir.

Sonuç: Lokal kontrolü, uzak metastaz gelişimini ve genel sağkalımı etkileyen çeşitli prognostik faktörler bulundu. Postoperatif RT, 60 Gy’nin 
üzerindeki dozlarda tükürük bezi karsinomu olan hastalarda lokal kontrolü ve genel sağkalımı artıran etkili bir tedavi yöntemidir.

Anahtar Kelimeler: Tükürük bezi kanseri, radyoterapi, prognostik faktör
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Statistical Analysis

Study data were analyzed using the statistical package 
program Statistical Package for the Social Sciences version 
13.0. As descriptive statistics, numerics, percentage, standard 
deviation, average, and minimum and maximum values were 
used. Locoregional recurrence-free survival (LRFS), disease free 
survival (DFS), distant metastasis-free survival (DMFS), and 
overall survival (OS) were estimated using the Kaplan-Meier 
method (Graphic 1, 2). To identify prognostic factors that might 
influence survival, log rank tests were performed to examine 
the univariate associations between survival and parameters 
of interest and Cox regression analysis was performed to 

examine the multivariate associations. The value of p<0.05 was 
considered statistically significant.

RESULTS

Patient Characteristics

Of 53 patients, 40 (75.5%) had parotid, 6 (11.3%) had 
submandibular, 7 (13.2%) had minor salivary gland located 
tumors. Facial paralysis was presented in 16 (30.2%) patients 
with parotid gland tumors at the time of first presentation. 
The median age was 52 years (range 16-83 years). Twenty-
eight (52.8%) patients were male and 25 (47.2%) were 
female. Histopathological distribution was like this; 13 
(24.5%) patients had ACC, 10 (18.9%) patients had MEC, 9 
(17%) patients had squamous cell carcinoma (SCC), 7 (13.2%) 
patients had adenocarcinoma, 5 (9%, 4) patients had acinic 
cell carcinoma, 3 (5.6%) patients had malignant mixed tumor, 
2 (3.7%) patients had carcinoma ex pleomorphic adenoma, 1 
(1.8%) patient had clear cell carcinoma, 1 (1.8%) patient had 
lymphoepithelioma, 1 (1.8%) patient had malignant eccrine 
poroma, 1 (1.8%) patient had malignant lymphoepithelial 
lesion, respectively (Table 1).

Treatment Outcome and Survival

We analyzed general results and investigated the potential 
prognostic variables of age, gender, tumor size and lymph 
node status, anatomic site, facial weakness, histological 
types, histological grade, extraglandular extension, resection 
margins, perineural invasion, and radiotherapy (RT) dose. The 
date of diagnosis was accepted as the date of histological 
diagnosis of SGC. The last follow-up date was the date of 
the last consultation. All tumors were classified by tumor 
(T), lymph node (N), and metastasis staging system, seventh 
edition (International Union Against Cancer, 2009). All patients 
underwent surgery. In forty of 53 patients, tumors were located 
in the parotid gland. Among 40 patients with parotid gland 
tumors, total parotidectomy was performed for 14 (26.4%), 
partial parotidectomy for 3 (5.6%), superficial parotidectomy 
for 3 (5.6%), total parotidectomy with neck dissection for 19 
(35.8%), and superficial parotidectomy with neck dissection 
for 1 (1.8%) patient. In cases of submandibular gland tumors, 
wide excision was performed for 4 (7.5%) patients and wide 
excision with neck dissection was performed for 2 (3.7%) 
patients. In cases of minor salivary gland tumors, mass excision 
was performed for 5 (9.4%) patients, mass excision with neck 
dissection was performed for 1 (1.8%) patient. Totally, neck 
dissection was performed for 24 (45.2%) patients. Fourteen 
(26.4%) of the cases were with node involvement.

Only patients who received definitive PORT were included in 
the study. RT indication was decided according to whether 
the patients were at high risk or not. Patients having T stage 

Graphic 1. Locoregional recurrence-free survival

Graphic 2. Overall survival
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T3-T4 tumor, and/or lymph node positivity, and/or perineural 
or lymphovascular invasion, and/or positive surgical margins, 
and/or high-grade tumor were considered high-risk patients, 
and those who had one or more of these features were treated 
with PORT. RT period was median 42 days (range 33-61). In 35 
(66%) patients, RT was performed only to the postoperative 
tumor bed. In 18 patients, neck region was also included in RT 
treatment site. The median 50 Gy (46-66 Gy) was delivered to 
neck region and 60 Gy (50-70 Gy) to postoperative tumor bed.

None of the patients received concurrent, adjuvant or 
neoadjuvant chemotherapy. The median follow-up was 40 
months (range 8-174). Patients were followed up after 4-6 
weeks following the completion of treatment and then every 3 
months for 2 years. The patients were then followed up every 
6 months. Physical examination and head and neck/thorax 
computed tomography scan was performed during follow-up 
visit when necessary.

The 5-year and 10-year LRFS, DMFS, and DFS rates were 79.2% 
and 65%, 77% and 57.7%, 61.6% and 38.8%, respectively. 

The 5-year and 10-year OS rates were 68.6% and 48.2%, 
respectively. Twenty patients (37.7%) had recurrence (only 
locoregional failures in 7, only distant failures in 11, and both 
locoregional and distant failures in 2 patients). The sites of 
distant metastases included the lungs (n=9), bone (n=3) and 
brain (n=1). Of nine patients who developed locoregional 
recurrence, 4 had MEC, 2 had ACC, 2 had adenocarcinoma, and 
1 had SCC histological subtype.

Prognostic Factors

Univariate analysis revealed that extraglandular extension 
(p<0.007), dose of RT (p<0.006), histological subtype (p<0.019) 
and histological grade (p<0.005) were significant prognostic 
factors on LRFS. And also, histological grade (p<0.038) and 
dose of RT (p<0.019) were significant prognostic factors on 
LRFS in multivariate analysis (Table 2, 3).

The factors that affecting OS were age (60 y≤, poor prognosis) 
(p<0.014) in univariate analysis and extraglandular extension 
(p<0.033), dose of RT (p<0,04), and lymph node involvement 
(p<0.024) in multivariate analysis. In addition, histological 

Table 3. Significant prognostic factors in multivariate analysis

Overall survival

Lymph node status p<0.024

Extraglandular extension p<0.033

Dose of RT (60 Gy<, better 
prognosis) p<0.040

Locoregional recurrence-
free survival

Histological grade p<0.038

Dose of RT (60 Gy<, better 
prognosis) p<0.019

Distant metastasis-free 
survival

Histological subtype (MEC, 
poor prognosis) p<0.028

Disease-free survival

Histological subtype (MEC, 
poor prognosis) p<0.031

Histological grade p<0.015

Lymph node status p<0.013

MEC: Mucoepidermoid carcinoma

Table 1. Patients characteristics
Parameter Number of patients (%)

Age
60 y>
60 y≤

31 (58.5)
22 (41.5)

Gender
Male
Female

28 (52.8)
25 (47.2)

Facial paralysis 16 (32.2)

Location
Parotid gland
Submandibular gland
Minor salivary gland

40 (75.5)
6 (11.3)
7 (13.2)

Histological subtype
Adenoid cystic Ca
Mucoepidermoid Ca
Squamous cell Ca
Adeno Ca
Acinic cell Ca
Other subtypes

13 (24.5)
10 (18.9)
9 (17)
7 (13.2)
5 (9.4)
9 (17)

Tumor diameter
4 cm>
4 cm≤

27 (51)
26 (49)

Lymph node involvement 14 (26.4)

Extraglandular extension 10 (18.9)

Dose of RT
60 Gy
60 Gy>
60 Gy<

32 (60.4)
14 (26.4)
7 (13.2)

RT: Radiotheraphy

Table 2. Significant prognostic factors in univariate analysis
Overall survival Age (60 y≤, poor prognosis) p<0.014

Locoregional 
recurrence-free 
survival

Histological subtype (MEC, poor 
prognosis) p<0.019

Histological grade p<0.005

Extraglandular extension p<0.007

Dose of RT (60 Gy<, better prognosis) p<0.006

Distant 
metastasis-free 
survival

No No

Disease-free 
survival

Gender (male, worse) p<0.037

Histological subtype (MEC, worse) p<0.032

Extraglandular extension p<0.004

MEC: Mucoepidermoid carcinoma
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grade (p<0.057) showed a trend to be significant in multivariate 
analysis (Table 2, 3).

Histological subtype was the only factor affecting DMFS in 
multivariate analysis (p<0.028). The factors affecting DFS were 
gender (p<0.037, male poor prognosis), histological subtype 
(p<0.032), and extraglandular extension (p<0.004) in univariate 
analysis; histological subtype (p<0.031), histological grade 
(p<0.015), and lymph node involvement (p<0.013) were found 
statistically significant in multivariate analysis (Table 2, 3).

DISCUSSION

In the past, surgery was the primary treatment for SGCs, and 
the concept of PORT was controversial. The reason for this was 
the lack of studies comparing only surgery and surgery with 
PORT. Although there is currently no randomized study on this 
subject, it has been shown that local control has increased with 
the addition of RT to surgery as a result of many retrospective 
studies in recent year8-12. Still today, there are no published 
prospective studies evaluating prognostic factors in SGCs. 
There are several studies that show multivariate analysis results 
with a large number of patients diagnosed with major and 
minor SGCs10-15. Studies on SGCs were mostly performed by 
evaluating major salivary glands9,16,17, minor salivary glands18-21 
or more often, parotid gland tumors10,11,22-26.

In this study, various factors affecting LRFS, DFS, OS, and DMFS 
were evaluated in patients diagnosed with major and minor 
SGCs, who only received surgery followed by PORT.

Distant metastasis was detected in 13 (24.5%) patients. This 
rate is between 15% and 37% in some studies14,16,27-29. In the 
analyzed group of patients, distant metastasis development 
rate was found to be compatible with that in articles. As in 
the study of Renehan et al.14, similarly, most of metastases 
occurred in the lung with 9 (69%) patients, 3 (23%) in the 
bone, and 1 (8%) in the brain.

In recent study, 10-year DFS rate was 38.8%. Similarly, this rate 
ranges between 37% and 69% in various studies5,14,16,29,30. Thus, 
the DFS rate, in our study, was found to be compatible with 
the literature.

In the current study, 9 (16.9%) patients developed local 
recurrence. This rate was found similar to the studies of 
Fitzpatrick and Theriault29 and Borthne et al.30. However, 
higher rates have also been reported in some studies. In the 
study of Fu et al.28, which included 100 patients with SGCs, the 
5-year recurrence rate was 28%. In a historically important 
study published by Spiro27 in 1986, the rate of locoregional 
recurrence was found to be as high as 39% in the parotid gland, 
and 60% in the submandibular gland and minor salivary gland 
tumors. However, in this study, most patients received only 
surgical treatment. Nevertheless, in another study published 

by Spiro et al.16, lower recurrence rates were reported (local 
recurrence rate was 21%, and regional recurrence rate was 
10%). The difference of this study from the previous study 
was that more patients received RT postoperatively. Similar 
results were also found in the study of Armstrong et al.12 which 
showed that while the locoregional control rate was 69% in 
the arm of PORT, it was lower (40%) in the arm of only surgery. 
However, in our study, the 5-year locoregional control rate was 
79.2%, which was slightly higher than in many studies. May 
be, the reason of this is that all selected patients in the recent 
study received both treatment modalities, surgery and PORT.

In the current study, the location of most tumors was in the 
parotid gland at a rate of 75.5% (40 patients), as mentioned 
in the literature, and 7 (13.2%) patients’ diseases were in the 
minor salivary glands and 6 (11.3%) in the submandibular 
glands, respectively. Also, in a Swedish epidemiological study31, 
which included 3305 patients, similar rates were detected (58% 
in parotid, 11% in submandibular, 23% in minor salivary gland 
location). In the analyzed group of patients, 3 of 7 patients 
diagnosed with minor SGCs were located in the maxilla, 1 
in the nasal cavity, 1 in the tonsil, 1 in the hard palate, 1 in 
the mouth floor. These findings were incompatible with some 
studies in the literature. Conversely, in some studies18,27, the 
most common location of minor SGCs appeared in the palate.

In our cohort, lymph node involvement was detected in 14 
(26.4%) patients. Thirteen of these 14 patients’ tumor sites 
were in the parotid gland and 1 in minor salivary gland. None 
of the patients with lymph node involvement was detected 
in submandibular gland. However, in various studies, lymph 
node involvement rate in the submandibular gland tumor 
was reported to be between 19% and 25%32,33. In the present 
study, the rate of developing metastasis to the lymph node in 
patients with tumors located in the parotid gland was 32.5%, 
which was similar or close to many studies’ results in some 
published articles10-12,22,26.

In the current study, the location of tumor was not found as a 
prognostic factor affecting LRFS, OS, DFS, and DMFS in either 
univariate analysis or multivariate analysis. While these results 
are similar to those in some studies in the literature29, opposite 
results have also been reported in some other studies15,34. 
In the study of Vander Poorten et al.22, it was found that 
histological grade in parotid gland tumors had no effect 
on DFS. However, in this study, grade was divided into two 
categories as high grade and low grade; moreover, MEC and 
acinic cell carcinoma were classified as low grade. These results 
differed from the results of the studies of Kane et al.25 and 
Frankenthaler et al.11. In these two studies, ACC was included 
in the low-grade group and high-grade tumors associated 
with decreased survival. In the analyzed group of patients, 
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histological grade was related to LRFS in univariate analysis 
(p<0.005) and close to significance (p<0.06) on DFS, and in 
multivariate analysis, it was related to LRFS (p<0.038) and DFS 
(p<0.015), and close to significance on OS (p<0.057).

In the present study, most common histological subtype was 
ACC in 13 (24.5%) patients. In these 13 patients, the tumor 
location was in the submandibular gland in 5, in the minor 
salivary gland in 5 and in the parotid gland in 3. These rates 
were similar to the rates of other studies31,32,34. In our cohort, 
the lymph node involvement rate of the patients with ACC 
was 7.6%, which is similar to some other publications10,33. In 
the current study, the rate of perineural invasion was found 
to be 33.9%, similar to a very large patient-numbered study 
by Westergaard-Nielsen et al.5. While ACC histology may 
remarkably show local recurrence by neural invasion, in our 
study, ACC histology was not found to be a factor reducing 
local control as in the study of Terhaard et al.34 This may be due 
to the combined treatment modality being used. As in a large 
patient-numbered study35, acinic cell carcinomas were more 
frequently observed in the parotid gland (in our study, all 5 
acinic cell carcinomas were noticed in the parotid gland). In 
the study of Hoffman et al.35 including 1353 cases, lymph node 
involvement was found around 10% in tumors with acinic cell 
histology and distant metastasis rates ranged from 3% to 17% 
in various studies34,35. In the analyzed group of patients, no 
lymph node or distant metastases were detected in any of the 
5 patients with acinic cell histology.

In the current study, 10 (18.9%) patients had MEC histology. All 
of them originated from the parotid gland and it constituted 
25% of parotid gland tumors. This rate had a wide range of 
10% to 38% in various studies10,11,16,22,23,25,30,31. In our study, 
lymph node involvement was present in 50% of patients 
diagnosed with MEC. This result was slightly higher than the 
rates (14-45%) in the literature12,33,36,37. Additionally, distant 
metastasis developed in 30% of patients in the recent study. 
This rate was lower (16%) in the study of Terhaard et al.34. Over 
and above this, in the current study, MEC histology was found 
to be associated with distant metastasis development and DFS 
in multivariate analysis.

All 9 (17%) cases with SCC histology were observed in the 
parotid gland. In general, these tumors were observed in 
older men. In the patients with SCC histology, lymph node 
involvement was around 22% in the present study. In the study 
of Terhaard et al.34, a higher rate of 30% was found. Because 
of the high lymph node metastasis rate of SCC histology, the 
authors generally recommend elective neck treatment. In 
addition, distant metastasis rate was found as low as 11%. In 
the study of Terhaard et al.37, the 10-year distant metastasis 
rate was found to be 35%.

In the analyzed group of patients, histological subtype was found 
to be one of the factors affecting LRFS and DFS in univariate 
analysis. In multivariate analysis, it was found that MEC 
histology was associated with distant metastasis development 
and DFS. Apart from the study of Therkildsen et al.15, in 
many publications, histological subtype was not found as an 
independent factor affecting either locoregional control13,26 or 
distant metastasis development11. While some studies9,10,14,16,19,20 
have found histological subtype prognostically important, on 
the contrary, in some studies11,13,22,25,26, it is prognostically not 
important.

In the present study, while age was the only factor affecting 
OS in univariate analysis, it was not a prognostic factor in 
multivariate analysis. Although the male and female ratios 
were almost close to each other, women generally seemed 
to get diagnosed with SGC at younger ages and more likely 
to have histologies of ACC, adenocarcinoma, and acinic cell 
carcinoma. While gender was found as a prognostic factor 
affecting DFS in univariate analysis, no significance was found 
in multivariate analysis. In the study of Terhaard et al.34, gender 
was found to be an independent factor for distant metastasis 
development. In some studies25, male gender was associated 
with low OS rate.

According to the results of some studies, facial nerve 
dysfunction in parotid tumors is a prognostic factor affecting 
LRFS26 and DFS11,22,26. However, in our study, it was not found as 
a factor affecting prognosis.

In the current study, when creating patient groups, we 
evaluated the tumor diameter by 4 cm and above and below 
4 cm, and evaluated the lymph node status as positive or 
negative. In univariate analysis, we could not find significance 
in both parameters. In multivariate analysis, we found lymph 
node status as a statistically significant factor on OS and DFS. 
According to most studies in the literature, nodal stage is an 
independent factor associated with DFS10,11,19,22,25,26. In the study 
of Terhaard et al.34 T and N stages were found to be independent 
prognostic factors for the development of distant metastasis. 
At the same time, they found a relationship between local 
control and T stage, and regional control and N stage.

Although surgical margin is found to be as an independent 
factor affecting prognosis in some studies15,23,34, in this limited-
numbered cohort, it was not found to be as a factor affecting 
prognosis neither in univariate analysis nor in multivariate 
analysis.

Extraglandular extension was found to be a prognostic 
factor affecting LRFS and DFS in univariate analysis, and OS 
in multivariate analysis, as one of the remarkable results. In 
some studies, extraglandular extension was found to be an 
independent prognostic factor affecting local recurrence 
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development34 and OS23,34. While no prognostic effect of 
perineural invasion was demonstrated in recent study, in the 
study of Terhaard et al.34, perineural invasion was found to be 
an independent prognostic factor that increased the risk of 
distant metastases by 2.2 times.

All patients included in our study were selected only from 
patients who received PORT. Since all patients underwent 
only PORT, they were not compared to any other treatment 
modality. RT generally increased both local control and OS in 
retrospective series with large numbers of patients, comparing 
only surgical and PORT treatment modalities8,11,12.

In head and neck cancers, the time interval between surgery 
and RT is important for locoregional control. This does not 
seem to be very valid for salivary gland tumors36. In the study 
group, the period from surgery to RT onset was median 57 days 
(range 25-155), and it was not detected as a prognostic factor.

In most studies, no significant correlation was found between 
received dose of RT and prognosis. However, in our analyzed group, 
dose of RT was found to be an independent prognostic factor 
affecting LRFS (p<0.019) and OS (p<0.040). Particularly, this effect 
became evident at doses over 60 Gy. Many factors are taken into 
account when choosing dose of RT to be delivered. Particularly, 
resection margin status is a very critical issue that is taken into 
account when deciding on delivered dose of RT37. In the study of 
Garden et al.26, a trend towards higher local control was observed 
at doses of 60 Gy and above. Some authors recommend applying 
a radiation dose of 65 Gy and over for high-risk (incomplete 
resection) patients and 70 Gy RT for gross residual disease37.

Study Limitations

Due to the rarity of SGCs in the population, a small number of 
samples were included in the study. The study was conducted 
in a single center, and it was a retrospective study. These 
situations are the main limitations of the study.

CONCLUSION

PORT increases both local control and OS with higher 
doses of delivered RT (60 Gy≤). Additionally, histological 
subtype, histological grade, lymph node involvement and 
extraglandular extension were determined as independent 
factors affecting prognosis. Institutions dealing with health 
sciences should collaborate to design prospective randomized 
studies on diseases with low frequency in the population. 
Multi-institutional randomized clinical trials are needed in this 
regard.
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