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Aim of the study: To retrospectively 
assess treatment outcomes among 
patients treated for salivary gland 
cancers at our institution to deter-
mine which of the three most com-
mon treatment approaches – elective 
neck dissection (END), elective neck 
irradiation (ENI), or observation – pro-
vide the best results.
Material and methods: A  total of 
122 patients were identified who had 
undergone primary surgery for SGC 
followed by END, ENI, or observation. 
The patients were classified into three 
groups according to the treatment 
approach used to manage the neck: 
END, ENI, or observation. The main 
outcome measures were disease-free 
survival (DFS) and overall survival 
(OS). We also sought to identify the 
risk factors potentially associated 
with neck metastasis and treatment 
failure.
Results: 106 patients met all inclu-
sion criteria. Of these 106 patients, 27 
(25.7%) underwent END, 17 (16.0%) 
underwent ENI, and 62 (58.5%) ob-
servation. There were no statistically 
significant differences between the 
three groups in any of the following 
variables: advanced age (> 70); pres-
ence of locally advanced disease (T3 
or T4); perineural invasion; lympho-
vascular invasion; and primary tu-
mour location. Treatment failure was 
higher (non-significantly) in the END 
group (25.9%) vs. the observation 
(21.0%) and ENI (11.8%) groups. No 
differences (Kaplan-Meir curves) were 
observed among the three groups in 
terms of DFS or OS.
Conclusions: Our results show that 
elective neck dissection does not 
appear to provide any benefit to pa-
tients treated for malignant salivary 
gland cancer. Importantly, these find-
ings contradict most of the currently 
available research. However, due to 
methodological differences among 
the available studies, our findings 
cannot be compared directly to other 
studies.

Key words: head, neck, salivary 
glands, elective neck dissection, ra-
diotherapy, surveillance.
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Introduction

Salivary gland cancer (SGC) is a relatively rare cancer, accounting for ap-
proximately 6% of all head and neck cancers [1]. According to the World 
Health Organisation (WHO), there are 24 different SGC subtypes with het-
erogenous pathology and origin, which explains why treatment is so chal-
lenging in these tumours [2]. SGC is typically divided into major and minor 
SGC. The most common subtypes of major SGC are parotid gland and sub-
mandibular SGC. The minor subtypes generally arise from glands located 
in the mucosa across the head and neck region, most commonly in the oral 
cavity. Radical resection, with or without adjuvant radiotherapy in patients 
with high-risk factors, is the mainstay treatment for primary SGC [3]. How-
ever, management of the neck is generally more complex. In patients with 
node-positive neck disease, the general consensus is therapeutic or modi-
fied radical neck dissection with excision of nodal levels I–V. By contrast, in 
clinically node-negative patients, the optimal approach is unclear and con-
troversial. While many authors recommend elective neck dissection (END) 
in all patients with malignant SGC, others recommend elective neck irradia-
tion (ENI) or observation [4–7]. Therefore, at present, the optimal therapeu-
tic approach remains uncertain, mainly because most of the available data 
on neck management come from small, retrospective, single-centre studies 
with  ambiguous outcomes [4, 8–10]. Moreover, clinical guidelines are not 
currently available to guide treatment.

Given the scarce data regarding the optimal approach to neck manage-
ment in patients with SGC, it is evident that more data are needed to help 
clarify this issue. In this context, the aim of the present study was to retro-
spectively assess treatment outcomes among patients treated for SGC at 
our institution, to determine which of the three most common treatment 
approaches – END, ENI, or observation – provides the best results. 

Material and methods

This was a retrospective analysis of patients who underwent surgery for 
SGC at our institution between the years 2007 and 2017.  All patients under-
went primary surgery followed by either END, ENI, or observation.

The inclusion criteria were as follows: 1) diagnosis of SGC; 2) surgical re-
section of the primary tumour: 3) negative neck lymph nodes (N0) – each 
patient had ultrasonography examination of neck + computed tomography 
(CT)/magnetic resonance imaging (MRI). Whenever there was a suspicious 
lymph node in any examination a fine needle aspiration (FNA) of the lesion 
was made to confirm/exclude node metastasis; and 4) ≥ 6 months of fol-
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low-up (except for cases in which treatment failure oc-
curred earlier). Exclusion criteria were diagnosis of a sec-
ond primary tumour and recurrent disease.

From our institutional database, we identified a total of 
122 patients who had undergone primary surgery for SGC 
followed by END, ENI, or observation. The patients were 
classified into three groups according to the treatment ap-
proach used to manage the neck: END, ENI, or observation. 
The main outcome measures were disease-free survival 
(DFS) and overall survival (OS). We also sought to identify 
the risk factors potentially associated with neck metasta-
sis and treatment failure.

All patients were evaluated both clinically and radiolog-
ically (ultrasound, CT, and/or MRI). The following clinical 
data were obtained and recorded: age at diagnosis; sex; 
local disease stage according to the 2009 American Joint 
Committee on Cancer criteria; tumour grade; pathologic 
subtype; tumour location; perineural invasion (PNI); lym-
phovascular invasion (LVI); and type of treatment failure 
(regional, distant or combined). Cases of isolated local 
recurrence were not considered in the statistical analysis. 

Prior to treatment, all patients with N0 neck disease 
were presented at a multidisciplinary tumour board, which 
evaluated a wide range of factors before making the treat-
ment decision. The following variables were considered in 
deciding whether to propose END: the presence of locally 
advanced disease; high tumour grade; high-risk histologi-
cal type (i.e. salivary duct carcinoma, adenocarcinoma not 
otherwise specified [NOS], or mucoepidermoid carcino-
ma), and patient preferences. When the full histological 
report was available, those same factors were also consid-
ered when deciding to perform ENI. Finally, patients who 
were not considered suitable due to the absence of high-
risk factors for END or ENI, or who refused either of those 
procedures, were assigned to the observation group. 

Statistical analysis

Statistical analysis was performed using the Statisti-
ca software package, v. 12 (StatSoft Inc., Tulsa, OK, USA). 
Outcome measures included disease-free survival (DFS) 

and overall survival (OS). DFS and OS were calculated 
from the date of surgery until the date of recurrence or 
last follow-up visit (DFS) or until death or last follow-up 
visit (OS). Kaplan-Meier methods were used to estimate 
survival outcomes. The log-rank test was used to compare 
survival curves. 

The chi-square test was used to determine if clinical 
variables including age, advanced T stage, high grade of 
tumour, PNI, LVI, location of the tumour, and histopatho-
logic subtype differed between neck management groups: 
elective neck dissection, elective neck irradiation, and ob-
servation. A value of p < 0.05 was considered statistically 
significant.

Results

Patient characteristics

Of the 122 candidates screened for possible inclusion in 
this study, 106 met all inclusion criteria and were included. 
Of these 106 patients, 27 (25.7%) underwent END, 17 (16.0%) 
underwent ENI, and 62 (58.5%) observation. Mean (standard 
deviation – SD) follow-up was 31 months (28.8).

There were no statistically significant differences  
(Table 1) between the three groups in any of the following 
variables: advanced age (> 70 years); presence of local-
ly-advanced disease (T3 or T4); perineural invasion; lym-
phovascular invasion; and primary tumour location. The 
only significant difference between the groups was a high-
er proportion of patients in the END group with high-grade 
tumours: 55.6% vs. 20.8% and 33.3%, respectively, in the 
observation and END groups (p = 0.007). Treatment failure 
was higher (non-significantly) in the END group (25.9%) vs. 
the observation (21.0%) and ENI (11.8%) groups (Table 1). 
No differences (Kaplan-Meir curves) were observed among 
the three groups in terms of DFS or OS (Figs. 1 and 2).

The most commonly dissected nodal levels were level 2 
and 3, with a median of 16 nodes per patient (range 8–33). 
A total of eight pathologically positive lymph nodes were 
detected in three of the patients in the END group, distrib-
uted as follows: n = 1 node in one patient; n = 2 in one 
patient; n = 5 in one patient. 

Table 1. Examined variables in treatment groups

Treatment 
group  
(n = 106)

Patients/ 
group

Age > 70 Stage T3/4 High grade PNI LVI Gland location:
a) parotid

b) submandibular
c) minor

Most common 
pathologic 
subtype

Treatment 
failure

END, n (%)* 27 5 (18.5) 9 (33.3) 12/22 (54.6) 9 (33.3) 3 (11.1) a) 15 (55.6)
b) 9 (33.3)
c) 3 (11.1)

CaExPA 5 (18.5) 7 (25.9)

OBS, n (%)* 62 14/61 (23.0) 17/61 (27.9) 10/48 (20.8) 11/61 (18.6) 6/61 (9.7) a) 38 (62.3)
b) 7 (11.5)

c) 17 (26.2)

ACC 16/61 (26.2) 13/61 (21.0)

ENI, n (%)* 18 5 (27.8) 6 (35.3) 5/15 (33.3) 6 (33.3) 3 (17.7) a) 9 (50.0)
b) 4(22.2)
c) 5(27.8)

ACC 18 (38.9) 2 (11.8)

p-value NS NS 0.007 NS NS NS NA NS

END – elective neck dissection, OBS – observation group, ENI – elective neck irradiation, PNI – perineural invasion, LVI – lymphovascular invasion, CaExPA – 
carcinoma ex-pleomorphic adenoma, ACC – adenoid cystic carcinoma, NS – not significant, NA – not applicable; * all percentages of based on the number  
of patients in each group unless otherwise indicated 
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Discussion

In the present study, we compared treatment outcomes 
among patients who underwent primary surgery for SGC 
to determine the role of the specific approach to neck 
management (END, ENI, or observation) on OS or DFS. 
We also wanted to determine the risk factors associated 
with neck metastasis and treatment failure. At baseline, 
the only significant difference between the three groups 
was a higher percentage of patients in the END group with 
high-grade disease (55.6% vs. 20.8% and 33.3%, respec-
tively) in the observation and END groups (p = 0.007).  We 
found a non-significant trend towards a higher treatment 
failure rate in the END group – 25.9% vs. 21.0% and 11.8% 
in the observation and ENI groups (Table 1). However, we 
found no significant between-group differences in 10-year 
DFS or OS rates.

Due to the relative rarity of SGC and the lack of ran-
domised controlled trials, treatment protocols – including 
those for neck management in these patients – are based 
primarily on retrospective single-centre studies. In the 
early 1990s, Armstrong et al. [5] reported the results of 
a large study involving 474 patients with major SGC, most 
of whom (n = 407) had clinically-negative neck nodes. Of 
these 407 patients with N0 disease, 90 underwent END, 
which revealed occult disease in 34 cases (38%). A logis-
tic regression analysis showed that tumour grade and the 
presence of locally advanced disease were both significant 
predictors of occult disease. Neck recurrence was detected 
in 8% of patients in the observation group (who did not 
undergo either END or ENI) vs. 14% of the patients who 
had undergone END. The authors hypothesised that this 
difference could be attributed to the fact that the patients 
with the highest risk disease underwent END, and thus 
a higher recurrence rate should be expected in that group. 
Of the patients with occult metastasis, treatment failure 
was observed in 29% of the patients who did not receive 
radiotherapy vs. 0% of those who did, leading the authors 
to recommend the routine use of adjuvant radiotherapy in 

patients with proven occult neck metastases [5]. Consis-
tent with the findings reported by Armstrong et al., none 
of the three patients in our cohort with occult neck disease 
– all of who received adjuvant RT – developed a recurrence. 

Armstrong et al. did not separately report the results 
of the patients who underwent ENI, so we cannot directly 
compare our findings for the ENI group with the results 
of that study. However, in a more recent study [7] involv-
ing 83 patients with parotid gland cancer (no other sub-
types were included), Zbären et al. subdivided the patients 
into two treatment groups: END (n = 41) and observation  
(n = 42). At baseline, there were no significant be-
tween-group differences in any of the clinical, sociodemo-
graphic, or pathological variables. Of the 41 patients who 
underwent neck dissection, eight (20%) had occult neck 
disease, and six of these patients later received adjuvant 
RT. Treatment failure occurred in 12% and 26%, respective-
ly, of the END and observation groups. Although some of 
the patients included in the observation group received 
ENI, the authors did not separately report the results for 
that group. However, they did report that two of the pa-
tients who underwent ENI developed a  recurrence.  In 
that study, DFS was better (non-significantly) in the END 
group, without significant between-group differences in 
OS. Those findings led the authors to conclude that END 
is preferable in all parotid gland cancers. However, our re-
sults appear to contradict that conclusion, as we did not 
observe any statistical benefit for END. Due to the meth-
odological differences (i.e. patient stratification and SGC 
subtypes) between that study and ours, it is not possible 
to directly compare results. However, it is worth noting 
that tumour size and tumour grade had no influence on 
the presence of neck metastasis: of the eight patients in 
their cohort with occult neck disease, three had low-grade 
tumours and four had stage T2 cancer [7]. 

Chen et al. [11] examined 251 patients with SGC, who 
underwent primary surgery. Of those, 131 patients (52%) 
underwent ENI, while the other 120 (48%) underwent ob-
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Fig. 1. Disease-free survival by treatment group
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Fig. 2. Overall survival by treatment group
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servation alone. None of the patients in that study received 
neck dissection. There were no between-group differences 
in any clinical or pathological characteristics. Importantly, 
neck irradiation had no impact on OS (10-year OS: 58% in 
the observation group vs. 51% in the ENI group), but there 
was a significant difference in neck recurrence rates (26% 
vs. 0%, respectively). The authors concluded that patients 
with high T stage and high-risk histological features could 
be safely treated with ENI, potentially obviating the need 
for END. However, it is important to keep in mind that the 
exact tumour histology is not always available prior to sur-
gery, and therefore the use of END is not always planned 
in tumours whose histological characteristics place them 
originally at low risk of failure. In our study, all of the pa-
tients in the END group underwent preoperative fine-nee-
dle aspiration cytology, and in less than 30% of those cases 
(8/27) the result was suggestive of a high-risk histological 
subtype.  Nonetheless, positive surgical margins are rela-
tively common in SGC (ranging from 32% to 64.7%), and 
thus postoperative radiotherapy to the primary tumour is 
often warranted; moreover, including the neck within the 
radiotherapy field typically induces few or no additional 
side effects.

Herman et al. [12] conducted a single-centre study in-
volving 59 patients with high-grade cN0 SGC. Of these 59 
cases, 41 underwent END and 18 ENI.  However, the au-
thors did not describe how the patients were stratified. 
Occult neck metastasis was found in 44% of patients in 
the END group. Neck recurrence was observed in 10% of 
the patients who underwent neck dissection vs. 0% in the 
ENI group. Those results support the use of elective irradi-
ation, even in patients with high-grade tumours; howev-
er, as those authors noted, the patients in the END group 
were more likely to present with locally-advanced disease 
and high-grade mucoepidermoid carcinoma, which could 
have influenced their results [12]. 

Reviews carried out by Wang et al. and Green et al. 
[13, 14] attempted to identify the specific features of SGC, 
which could indicate the need for END. Among the re-
viewed studies, the two most common indicators for END 
were high-grade disease and locally advanced disease. 
Other studies suggest that the primary tumour site is also 
a key factor, with some authors mentioned in the review 
by Green et al. stating that all patients with SGC – except 
for those with oral cavity tumours – should undergo pro-
phylactic neck dissection [14]. The optimal management 
of these tumours remains controversial. As Medina et al. 
[15] concluded in their review, given the contradictory data 
in the literature, the debate remains open. Medina et al. 
discuss how beliefs about the optimal management of the 
neck have changed in recent decades [15]. In this regard, 
regrettably, the findings of our study cannot resolve the 
ongoing debate. In fact, they only serve to further confirm 
the need to clarify this question. 

Study strengths and limitations

An important limitation of our study is the diversity of 
tumour locations and types included in our cohort. In addi-
tion, this was a retrospective study, and thus potential se-

lection bias cannot be excluded. Finally, we did not use any 
strict criteria with regard to the treatment decision (END, 
ENI, or observation) because this decision was made on 
a  case by case basis and also took into account patient 
preferences. The strengths of our study are the single-cen-
tre design and the large number of patients, all of whom 
underwent the same surgical procedure.

Conclusions

Our results show that elective neck dissection for N0 
neck does not appear to provide any benefit to patients 
treated for malignant salivary gland cancer. Importantly, 
these findings contradict most of the currently available 
research. However, due to methodological differences 
among the available studies, our findings cannot be com-
pared directly to other studies. Therefore, a  prospective 
multicentre study is needed to determine the optimal 
management of the N0 neck in patients with SGC. 
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