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Head and neck

Margins in major salivary gland surgery: clinical and 
pathological criteria for defining margins and their 
implications on the choice of multimodal therapies. A 
systematic review

Summary

Objective. Major salivary gland malignancies (MSGM) are a rare and heterogeneous group of tu-
mours accounting for 1-5% of all head and neck cancers. When feasible, surgical removal with 
negative margins is the preferred treatment, reserving adjuvant radiotherapy for adverse clinico-
pathological features such as high-grade, advanced-stage, extranodal extension, lympho-vascular 
invasion, perineural invasion, and positive margins. This systematic review aims to evaluate the 
current literature on the definition of negative and close margins for MSGM, their impact on loco-
regional recurrence (LRR), disease-free (DFS), and overall survival (OS), and their implications in 
the choice of multimodal therapies.
Methods. An online search of articles published between 2004 and 2024 was carried out using 
PubMed via a PICO search strategy for qualitative questions and written following the PRISMA 
statement guidelines. The following parameters were evaluated: definition of free and close mar-
gins, and their impact on local control.
Results. The initial search yielded 158 articles. Following the application of inclusion and exclusion 
criteria, 30 full-text publications were reviewed. All studies were retrospective. A total of 15,985 pa-
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tients who underwent surgery were considered. Margin involvement ranged widely among the studies from 14.3% to 65.4%. Five out of 30 studies reported 
no data about association between margins and LRR, DFS, and OS. Twenty of 25 studies reported a significant correlation between positive margins and 
oncological outcomes regardless of the histological types, while 5 focused on high-stage cancers or more aggressive histotypes and described no associ-
ation between margin status and oncological outcomes. Nine of 30 studies described close margins in the absence of a univocal definition of threshold for 
close vs. negative margins. Most studies did not report a significant correlation between close margins and oncological outcomes.
Conclusions. Surgical resection achieving negative margins is recommended for MSGM. Positive margin is widely considered an adverse clinicopathologi-
cal feature and performing adjuvant radiotherapy has documented survival benefits. A consensus involving a definition of close margin is missing, although 
further treatment is not recommended, preferring a watch-and-wait approach in presence of close margins. 

Key words: salivary glands, cancer, surgical margins, survival, close margins

Introduction
Major salivary gland malignancies (MSGM) are rare neo-
plasms accounting for 1-5% of all head and neck cancers 1 
and include a wide spectrum of histological features with a 
variety of biologic behaviours 2. MSGM diagnosis is crucial 
for the application of appropriate treatment, although symp-
toms suggestive of malignancy, such as skin infiltration, rap-
id tumour growth, pain, infiltration of the surrounding struc-
tures or neck metastasis, are described in a small percentage 
of patients  3. Ultrasound, magnetic resonance, computed 
tomography and fine needle aspiration cytology represent 
routine preoperative exams necessary to correctly evaluate a 
salivary gland mass. Among major salivary glands, subman-
dibular gland cancers are the rarest, accounting for 5-15% 
of all salivary neoplasms, and are associated with a signifi-
cantly higher malignancy rate and worse prognosis than pa-
rotid tumours 4. Many of the 24 histotypes described contain 
subtypes with specific features that further increase the het-
erogeneity of such tumours. Despite the rarity and variety of 
histologic features of MSGM, several tumour characteristics 
have been studied to predict the evolution of the pathology 
and its appropriate treatment, including margin status. 
Complete tumour resection with clear margins is the main 
goal of curative therapy  5,6. However, specific anatomical 
characteristics of the salivary glands and the frequent prox-
imity of the tumour to crucial structures such as the facial 
nerve, make removal of MSGM with adequate tumour-free 
resection margins a challenging task for the surgeon. In ad-
dition, diagnosis of nerve involvement typically requires its 
sacrifice, and differentiating between benign and malignant 
tumours on frozen sections may be challenging 7. Probably 
due to the above-mentioned reasons, salivary cancers have 
higher rates of positive margins compared to other head 
and neck cancer sites. Finally, surgical margins defined as 
“close” represent a suboptimally defined and poorly un-
derstood group that may be ambiguous and not adequately 
defined. 

Given the rarity and histological heterogeneity of such dis-
eases, a systematic review with meta-analysis of the litera-
ture regarding the definition and prognostic significance of 
surgical resection margins is rather difficult to perform. The 
purpose of this systematic review is to analyse the existing 
literature on surgery for MSGM and discuss the prognostic 
significance of positive or negative margins, the definition 
of close margins, and implications on the implementation 
of multimodal therapies.

Materials and methods

Search strategy and information sources
An online computerised search of articles published between 
2004 and 2024 was performed using PubMed via a PICO 
search strategy for qualitative questions and written accord-
ing to the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) statement guidelines 1. 

Study selection and data extraction
The search was conducted using the following query: “ma-
jor salivary gland” AND “tumour” AND “margin” NOT 
“lymphoma”. Inclusion criteria for abstract selection were 
as follows: original articles written in English, published 
after January 1st, 2004, involving MSGM, including data 
on resection margins, and at least 5 patients. 
Studies not describing any surgical resection margins, 
which did not include an abstract, and case reports or case 
series with fewer than 5 patients, meta-analyses or system-
atic reviews, were excluded. The search was conducted in 
July 2024 by 2 of the authors (GP and VM) who indepen-
dently screened titles and abstracts and subsequently dis-
cussed disagreements. When agreement was reached, the 
article was selected. The same authors screened the full 
texts of the studies selected and included articles that met 
inclusion criteria. Once again, the 2 authors discussed disa-
greements after reading the full text of all articles.
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In the systematic review the following parameters were 
evaluated: definition of free and close margins, and impact 
of surgical margins on local control.

Results
According to the search criteria, 158 articles were found in 
the PubMed database. After analysing titles and abstracts, 
41 were included for full-text review. Out of these, 11 were 
excluded for the above-mentioned exclusion criteria. In the 
end, a total of 30 articles were considered in our review. All 
studies were retrospective. A flowchart of the study selec-
tion process is shown in Figure 1. Two studies 9,10 used the 
same series and only one was considered. Data on margin 
status, local recurrence, and oncological outcomes are il-
lustrated in Table I. 
A total of 15,985 patients who underwent surgery for 
MSGM were considered, with a study sample size ranging 
from 19 to 4,431 patients. The recruitment period ranged 
from 1979 to 2020.
The primary tumour site was the parotid gland in 13,619 
patients (85.2%), the submandibular in 1,948 (12.4%), the 
sublingual in 88 (0.5%), and was unspecified in 330 cases 
(2.1%). Tumour histology was as follows: 7,661 mucoepider-
moid carcinoma (MEC) (48%), 3,136 adenoid cystic carci-
noma (AdCC) (19.6%), 1,350 adenocarcinoma (AC) (8.4%), 
1,142 acinic cell carcinoma (ACC) (7.1%), 527 squamous 
cell carcinoma (SCC) (3.3%), 382 salivary duct carcinoma 
(SDC) (2.4%), 284 oncocytic carcinoma (OC) (1.8%), 247 
large cell undifferentiated carcinoma (LCUC) (1.5%), 154 
carcinosarcoma (CS) (1%), 144 carcinoma ex-pleomorphic 
adenoma (CEPA) (0.9%), and 958 other tumours (6%). 
Among patients considered in this analysis, 5,642 (35.3%) 
had positive margins. The rate ranged from 14.3% to 65.4% 
in different series. Five of 30 studies reported no data about 
the association between margins and loco-regional recur-
rence (LRR), disease-free (DFS), and overall survival (OS). 
Twenty studies reported a direct correlation between posi-
tive margins and oncological outcomes regardless of the 
histological types, whereas 5 studies, which focused gener-
ally on high-stage cancers or more aggressive histotypes, 
described no association between the two.
Nine of 30 studies  11-19 described close margins in 779 pa-
tients (4.9%) and in 3 other studies the positive and close 
margins were considered and analysed without distinction 
between the two 9,20,21. In 6 of 12 patients in this group, a cut-
off between cut tissue edge and tumour was not defined 9,10,17-

19,21, whereas in the remaining 6 studies it varied from 0.5 to 5 
mm 11-16. In 4 studies it was less than 1 mm 11,12,15,16.

Discussion
Positive surgical margins are generally considered an ad-
verse clinicopathological feature such as high-grade, ad-
vanced-stage, pathologic extranodal extension, lympho-vas-
cular and perineural invasion. Surgical resection achieving 
negative margins is strictly recommended  10,12,22, even if 
consensus involving a definition of safe surgical margins 
(clinical margins) is missing. Obtaining tumour-free mar-
gins may be challenging given the anatomical complexity 
of this area, especially when trying to preserve adjacent 
structures. Regarding the parotid, facial nerve preservation 
is recommended in patients with intact preoperative func-
tion when a dissection plane can be created between the 
tumour and the nerve. However, resection of many parotid 
tumours often results in close or positive surgical margins 
due to the relationship between the tumour and facial nerve. 
Thus, partial removal of the affected gland in the early-
stage and selected cases can be considered 23. 
Salivary cancers have higher rates of positive margins com-
pared to other head and neck cancer sites. In our analysis, 
35.3% of patients reported positive margins with a range 
between 14.3% and 65.4%. The highest rate of positive mar-
gins was found in studies which mainly reported advanced-

Figure 1. PRISMA flow diagram of the review.
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Table I. General characteristics of the studies included in the review.

First author Year Enrollment 
period

No. of 
patients

Brief summary Gland(s) involved Histological
 types

Positive 
margins

Close margin Impact of margin status on 
OS and/or DFS and/or LRR

Kucharska33 2024 2010-2020 63 Age over 65 years is a significant factor associated with higher risk of disease recurrence 
and impaired survival outcomes

Parotid: 50 (79.4%)
Submandibular: 13 (20.6%)

AdCC: 17 (27%)
AC: 11 (17.4%)
MEC: 9 (14.3%)
ACC: 9 (14.3%)
SCC: 9 (14.3%)
Other: 8 (12.7%)

9 (14.3%) No data No data

Patel24 2024 2004-2019 976 (148 
surgery + 

RT)

Patients with cT4b salivary cancer with positive surgical margins had higher 5-year OS than 
those undergoing definitive (C)RT (48.5% vs 30.1%, p = 0.018) and similar 5-year OS as 

those with negative margins (48.5% vs 54%, p = 0.205)

Parotid: 135 (91.2%)
Submandibular: 4 (2.7%)

Unspecified: 9 (6.1%)

AdCC: 22 (14.9%)
AC: 14 (9.5%)

MEC: 18 (12.2%)
SCC: 30 (20.3%)
Other: 64 (43.2%)

89 (65.4%) No data Any impact of positive margins on survival in cT4b

Sajisevi11 2024 2010-2019 865 In low- to intermediate-grade parotid and submandibular carcinomas: (1) close (≤ 1 mm) and 
wider (> 1 mm) surgical margins have similar local control; (2) adjuvant RT for close margins 
was not associated with local recurrence rates. Selected patients with low- to intermediate-

grade cancers with close surgical margins may be safely considered for observation

Parotid: 801 (93%)
Submandibular: 64 (7%)

AdCC: 239 (28%)
AC: 41 (5%)

MEC: 424 (49%)
SCC: 74 (9%)

Other: 87 (10%)

192 (22%) Close margins 
(≤ 1 mm): 395 

(59%)

Increase in risk of local recurrence with positive margins (R1/
R2 vs R0: HR, 2.47; 95% CI, 1.26-4.82).

Morand12 2023 2010-2020 621 Postoperative RT may reduce loco-regional recurrence in some low- and intermediate-grade 
salivary gland cancers with adverse features such as positive margins, but it had no benefit 

in patients with early-stage, low-grade salivary gland cancer and negative margins

Parotid: 588 (94.7%)
Submandibular: 33 (5.3%)

AdCC: 182 (29.3%)
MEC: 312 (50.2%)
Other: 127 (20.5%)

177 (28.5%) Close margins 
(< 1 mm): 140 

(22.5%)

Close/positive vs negative margins
Loco-regional recurrence: p = 0.01
Disease-specific death: p = 0.02

Coleman22 2023 2004-2018 967 Major salivary gland malignancies in paediatric patients exhibit variations in histopathologic 
characteristics by age, gender, and race. Negative margins impact 5-year survival rates, 

especially in high-stage tumours

Parotid: 833 (86%)
Submandibular: 98 (10%)

Unspecified: 36 (4%)

AdCC: 72 (7.4%)
AC: 32 (3.3%)

ACC: 325 (33.6%)
MEC: 399 (41.3%)
Other: 139 (14.4%)

241 (24.9%) No data 5-year OS 94.9%
Negative margins showed a survival rate of 94%

Positive margins had a survival rate of 80%
p = 0.003

Hu13 2023 2008-2018 60 Adjuvant RT is an established component in the management of metastatic cutaneous SCC 
involving the parotid gland. High loco-regional control rates were associated with the routine 

use of such an adjuvant treatment

Parotid: 60 (100%) SCC: 60 (100%) 20 (33.3%) 30 (50%)
Defined as 

margin < 2 mm

2- and 5-year OS was 76% and 60%
Surgical margins were not significantly associated with loco-

regional failure

Talwar34 2023 2004-2018 154 (134 
surgery)

CS is a rare salivary gland tumour frequently diagnosed at locally advanced stages. Despite 
multimodal treatment, outcomes remain poor. In multivariable analysis, advanced pT 

category, pN1, and positive margins are associated with worse survival

Parotid: 122 (86%)
Submandibular: 21 (14%)

Unspecified: 11 (7%)

CS: 154 (100%) 43 (32%) No data 3-year OS was 57.6%
3-year survival rates were 69.6% (95% CI, 58.7%-82.4%) for 
patients with negative margins and 46.1% (95% CI, 31.9%-

66.8%) for patients with positive margins

Hong25 2022 2007-2017 655 In early-stage major salivary gland cancers, patients with positive margins had a higher loco-
regional recurrence and those with moderate/poor differentiation had a worse DSS. Stratified 

analysis indicated no protective effects from the use of adjuvant RT

Parotid: 479 (73%)
Submandibular: 134 (20%)

Sublingual: 29 (4%)
Unspecified: 11 (2%)

AdCC: 148 (22.6%)
AC: 34 (5.2%)

ACC: 136 (20.8%)
MEC: 175 (26.8%)
Other: 162 (24.7%)

138 (21%) No data Patients with positive margins had a higher loco-regional 
recurrence (aHR, 3.48; 95% CI, 1.62-7.48) and those with 
moderate/poor differentiation had a worse DSS (aHR, 1.34; 

95% CI, 1.08-1.65; aHR, 1.61; 95% CI, 1.06-2.44)

Sideris20 2021 1979-2018 32 DFS and OS in AdCC of the salivary glands is excellent with surgery as the first-line 
treatment. Poor survival outcomes are uncommon and may be associated with locally-

advanced disease in the presence of other well-established high-risk features

Parotid: 30 (93.8%)
Submandibular: 1 (3.1%)

Sublingual: 1 (3.1%)

AdCC: 32 (100%) 18 (56.3%) No data Positive margins were associated with recurrence:
log-rank test (Mantel-Cox) positive margins p = 0.03

Lukovic35 2020 2000-2017 1,035 Development and validation of a prediction score for distant metastasis in MSGM Parotid: 847 (82%)
Submandibular: 188 (18%)

AdCC: 195 (19%)
AC: 75 (7%)

ACC: 237 (23%)
MEC: 207 (20%)
CEPA: 68 (7%)

SDC: 116 (11%)
Other: 137 (13%)

373 (37%) No data Positive margins were associated with recurrence
univariable and multivariable analysis: p < 0.01

Terada36 2020 2004-2015 60 Lymph node density (LND) is a predictor of outcomes for major salivary gland carcinoma 
without clinical lymph nodes metastasis. An LND ≥ 0.1 was significantly associated with a 
short OS (p < 0.05). Multivariate analysis with adjustment for pN classification and positive 

surgical margins showed that an LND ≥ 0.1 is a predictor of OS

Parotid: 40 (66.7%)
Submandibular: 14 (23.3%)

Sublingual: 6 (10%)

AdCC: 17 (28.3%)
AC: 6 (10%)

ACC: 5 (8.3%)
MEC: 10 (16.7%)
CEPA: 13 (21.7%)

SDC: 5 (8.3%)
Other: 4 (6.7%)

14 (23.3%) No data Positive margins were associated with recurrence:
univariable and multivariable analysis: present/absent HR 5.63 

(1.94–16.30) p<0.01
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Table I. General characteristics of the studies included in the review.

First author Year Enrollment 
period

No. of 
patients

Brief summary Gland(s) involved Histological
 types

Positive 
margins

Close margin Impact of margin status on 
OS and/or DFS and/or LRR

Kucharska33 2024 2010-2020 63 Age over 65 years is a significant factor associated with higher risk of disease recurrence 
and impaired survival outcomes

Parotid: 50 (79.4%)
Submandibular: 13 (20.6%)

AdCC: 17 (27%)
AC: 11 (17.4%)
MEC: 9 (14.3%)
ACC: 9 (14.3%)
SCC: 9 (14.3%)
Other: 8 (12.7%)

9 (14.3%) No data No data

Patel24 2024 2004-2019 976 (148 
surgery + 

RT)

Patients with cT4b salivary cancer with positive surgical margins had higher 5-year OS than 
those undergoing definitive (C)RT (48.5% vs 30.1%, p = 0.018) and similar 5-year OS as 

those with negative margins (48.5% vs 54%, p = 0.205)

Parotid: 135 (91.2%)
Submandibular: 4 (2.7%)

Unspecified: 9 (6.1%)

AdCC: 22 (14.9%)
AC: 14 (9.5%)

MEC: 18 (12.2%)
SCC: 30 (20.3%)
Other: 64 (43.2%)

89 (65.4%) No data Any impact of positive margins on survival in cT4b

Sajisevi11 2024 2010-2019 865 In low- to intermediate-grade parotid and submandibular carcinomas: (1) close (≤ 1 mm) and 
wider (> 1 mm) surgical margins have similar local control; (2) adjuvant RT for close margins 
was not associated with local recurrence rates. Selected patients with low- to intermediate-

grade cancers with close surgical margins may be safely considered for observation

Parotid: 801 (93%)
Submandibular: 64 (7%)

AdCC: 239 (28%)
AC: 41 (5%)

MEC: 424 (49%)
SCC: 74 (9%)

Other: 87 (10%)

192 (22%) Close margins 
(≤ 1 mm): 395 

(59%)

Increase in risk of local recurrence with positive margins (R1/
R2 vs R0: HR, 2.47; 95% CI, 1.26-4.82).

Morand12 2023 2010-2020 621 Postoperative RT may reduce loco-regional recurrence in some low- and intermediate-grade 
salivary gland cancers with adverse features such as positive margins, but it had no benefit 

in patients with early-stage, low-grade salivary gland cancer and negative margins

Parotid: 588 (94.7%)
Submandibular: 33 (5.3%)

AdCC: 182 (29.3%)
MEC: 312 (50.2%)
Other: 127 (20.5%)

177 (28.5%) Close margins 
(< 1 mm): 140 

(22.5%)

Close/positive vs negative margins
Loco-regional recurrence: p = 0.01
Disease-specific death: p = 0.02

Coleman22 2023 2004-2018 967 Major salivary gland malignancies in paediatric patients exhibit variations in histopathologic 
characteristics by age, gender, and race. Negative margins impact 5-year survival rates, 

especially in high-stage tumours

Parotid: 833 (86%)
Submandibular: 98 (10%)

Unspecified: 36 (4%)

AdCC: 72 (7.4%)
AC: 32 (3.3%)

ACC: 325 (33.6%)
MEC: 399 (41.3%)
Other: 139 (14.4%)

241 (24.9%) No data 5-year OS 94.9%
Negative margins showed a survival rate of 94%

Positive margins had a survival rate of 80%
p = 0.003

Hu13 2023 2008-2018 60 Adjuvant RT is an established component in the management of metastatic cutaneous SCC 
involving the parotid gland. High loco-regional control rates were associated with the routine 

use of such an adjuvant treatment

Parotid: 60 (100%) SCC: 60 (100%) 20 (33.3%) 30 (50%)
Defined as 

margin < 2 mm

2- and 5-year OS was 76% and 60%
Surgical margins were not significantly associated with loco-

regional failure

Talwar34 2023 2004-2018 154 (134 
surgery)

CS is a rare salivary gland tumour frequently diagnosed at locally advanced stages. Despite 
multimodal treatment, outcomes remain poor. In multivariable analysis, advanced pT 

category, pN1, and positive margins are associated with worse survival

Parotid: 122 (86%)
Submandibular: 21 (14%)

Unspecified: 11 (7%)

CS: 154 (100%) 43 (32%) No data 3-year OS was 57.6%
3-year survival rates were 69.6% (95% CI, 58.7%-82.4%) for 
patients with negative margins and 46.1% (95% CI, 31.9%-

66.8%) for patients with positive margins

Hong25 2022 2007-2017 655 In early-stage major salivary gland cancers, patients with positive margins had a higher loco-
regional recurrence and those with moderate/poor differentiation had a worse DSS. Stratified 

analysis indicated no protective effects from the use of adjuvant RT

Parotid: 479 (73%)
Submandibular: 134 (20%)

Sublingual: 29 (4%)
Unspecified: 11 (2%)

AdCC: 148 (22.6%)
AC: 34 (5.2%)

ACC: 136 (20.8%)
MEC: 175 (26.8%)
Other: 162 (24.7%)

138 (21%) No data Patients with positive margins had a higher loco-regional 
recurrence (aHR, 3.48; 95% CI, 1.62-7.48) and those with 
moderate/poor differentiation had a worse DSS (aHR, 1.34; 

95% CI, 1.08-1.65; aHR, 1.61; 95% CI, 1.06-2.44)

Sideris20 2021 1979-2018 32 DFS and OS in AdCC of the salivary glands is excellent with surgery as the first-line 
treatment. Poor survival outcomes are uncommon and may be associated with locally-

advanced disease in the presence of other well-established high-risk features

Parotid: 30 (93.8%)
Submandibular: 1 (3.1%)

Sublingual: 1 (3.1%)

AdCC: 32 (100%) 18 (56.3%) No data Positive margins were associated with recurrence:
log-rank test (Mantel-Cox) positive margins p = 0.03

Lukovic35 2020 2000-2017 1,035 Development and validation of a prediction score for distant metastasis in MSGM Parotid: 847 (82%)
Submandibular: 188 (18%)

AdCC: 195 (19%)
AC: 75 (7%)

ACC: 237 (23%)
MEC: 207 (20%)
CEPA: 68 (7%)

SDC: 116 (11%)
Other: 137 (13%)

373 (37%) No data Positive margins were associated with recurrence
univariable and multivariable analysis: p < 0.01

Terada36 2020 2004-2015 60 Lymph node density (LND) is a predictor of outcomes for major salivary gland carcinoma 
without clinical lymph nodes metastasis. An LND ≥ 0.1 was significantly associated with a 
short OS (p < 0.05). Multivariate analysis with adjustment for pN classification and positive 

surgical margins showed that an LND ≥ 0.1 is a predictor of OS

Parotid: 40 (66.7%)
Submandibular: 14 (23.3%)

Sublingual: 6 (10%)

AdCC: 17 (28.3%)
AC: 6 (10%)

ACC: 5 (8.3%)
MEC: 10 (16.7%)
CEPA: 13 (21.7%)

SDC: 5 (8.3%)
Other: 4 (6.7%)

14 (23.3%) No data Positive margins were associated with recurrence:
univariable and multivariable analysis: present/absent HR 5.63 

(1.94–16.30) p<0.01
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Table I. continues.

First author Year Enrollment 
period

No. of 
patients

Brief summary Gland(s) involved Histological
 types

Positive 
margins

Close margin Impact of margin status on 
OS and/or DFS and/or LRR

Wang31 2019 1998-2015 19 Analysis of the role of surgery in the treatment of ACC of the major salivary gland in pediatric 
patients

Parotid: 17 (89.5%)
Submandibular: 1 (5.3%)

Sublingual: 1 (5.3%)

ACC: 19 (100%) 5 (26.3%) No data Surgical margins were not significantly associated with OS 
and DFS

Stodulski14 2019 1996-2015 40 Assessment of treatment results of parotid gland SDC Parotid: 40 (100%) SDC: 40 (100%) 16 (40%) 6 (15%)
from 1 to 3 mm

Any impact of positive margins on survival (p = 0.872)

Cheraghlou37 2018 2004-2016 1,015 RT may improve survival in cases with at least one high-risk adverse feature: high grade, 
positive surgical margins, and, for salivary SCC, positive extracapsular extension

Parotid: 849 (83.6%)
Submandibular: 131 (12.9%)

Sublingual: 8 (0.8%)
Unspecified: 27 (2.7%)

SCC: 368 (36.3%)
MEC: 174 (17.1%)

ACC: 79 (7.8%)
AdCC: 111 (10.9%)

AC: 200 (19.7%)
Other: 83 (8.2%)

462 (45.5%) No data Multivariate analysis of factors associated with survival:
SCC

HR Positive 1.350
Non-SCC

HR Positive 1.093

Rajasekaran29 2018 2004-2012 4,431 Factors associated with decreased survival were advanced age, comorbidities, high tumour 
grade, high stage, and positive surgical margins. Female gender was the only factor 

associated with improved survival.

Parotid: 4,431 (100%) MEC: 4,431 (100%) 1,093 (24.7%) No data Positive margins were associated with worse OS
5-year survival
Positive 66.8%
5-year survival
Negative 82.9%

Lee28 2017 2004-2012 1,784 Analysis of practice patterns and outcomes of postoperative RT for AdCC Parotid: 923 (51.7%)
Submandibular: 693 (38.8%)

Other: 168 (9.4%)

AdCC: 1,784 (100%) 817 (45.8%)
No RT 166 

(35.2%)
RT 651 (49.6%)

No data Positive margins were associated with worse OS
Univariable

HR Positive 1.49
Multivariable

HR Positive 1.24

Schrank30 2017 1998-2012 247 Major salivary gland LCUC is rare and has a poor prognosis. Characterisation of patient 
demographics, tumour characteristics, and predictors of outcome have been limited by low 

case numbers, as well as grouped analysis with other salivary malignancies. The objective of 
this study was to address these issues using large-scale national data

Parotid: 221 (89.5%)
Submandibular: 25 (10.1%)

Sublingual: 1 (0.4%)

LCUC: 247 (100%) 77 (43%) No data Positive margins were associated with worse OS
Positive margins = 31%

Negative margins =  48%

Amini38 2016 1998-2016 2,210 In an analysis of data from the National Cancer Data Base on 2,210 patients with salivary 
gland carcinomas, OS was significantly inferior with adjuvant CRT compared with RT alone 

on multivariate analysis

Parotid: 1,852 (83.8%)
Submandibular: 276 (12.5%)

Sublingual: 16 (0.7%)
Unspecified: 66 (3%)

MEC: 1,032 (6.7%)
AdCC: 145 (6.6%)
AC: 843 (38.1%)
SDC: 106 (4.8%)
ACC: 84 (3.8%)

1,157 (52.3%) No data Median OS for the entire cohort was 63.7 months
5-year OS 52.1%

Variables associated with inferior OS included positive margins

Sayan15 2016 2006-2015 28 Comparison of clinical outcomes and toxicity profile among a retrospective cohort of patients 
with primary major salivary gland carcinomas treated with surgery followed by adjuvant RT 

vs. surgery and adjuvant CRT

Parotid: 25 (89.3%)
Submandibular: 3 (10.7%)

MEC: 13 (46.4%)
AdCC: 6 (21.4%)
Other: 9 (32.1%)

15 (53.6%) 4 (14.3%)
Defined as 

margin < 0.5 
mm

3-year OS was 100% with S+RT and 87.5% with S+CRT 
(p = 0.141)

No data regarding margin status and OS, DFS or LRR

Thompson39 2016 1990-2015 25 ACC with high-grade transformation is a rare variant composed of both conventional 
low-grade ACC and a separate high-grade component. The clinicopathologic and 

immunohistochemical features of 25 cases are herein described

Parotid: 25 (100%) ACC: 25 (100%) 13 (52%) No data No data

Zhan40 2016 1998-2012 278 OC has a poor long-term prognosis and lymph node metastases are common. Distant and 
regional metastases are significant predictors of decreased survival

Parotid: 246 (88.5%)
Submandibular: 32 (11.5%)

OC: 278 (100%) 123 (44.2%) No data 5-year OS
M+:55%
M-:74%

10-year OS
M+:27%
M-:49%

Positive margins were associated with worse OS

Hosni16 2015 2000-2012 304 Report of outcomes of postoperative RT for major salivary gland carcinoma and identification 
of patients at high risk for distant metastases

Parotid: 237 (78%)
Submandibular: 63 (21%)

Sublingual: 4 (1%)

MEC: 56 (18%)
AdCC: 55 (18%)
ACC: 49 (16%)
SDC: 40 (13%)

Other: 104 (35%)

152 (50%) Very close (< 1 
mm) 98 (32%)
Close (< 5 mm) 

22 (7%)

Positive margins predicted distant metastases and cause-
specific survival
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Table I. continues.

First author Year Enrollment 
period

No. of 
patients

Brief summary Gland(s) involved Histological
 types

Positive 
margins

Close margin Impact of margin status on 
OS and/or DFS and/or LRR

Wang31 2019 1998-2015 19 Analysis of the role of surgery in the treatment of ACC of the major salivary gland in pediatric 
patients

Parotid: 17 (89.5%)
Submandibular: 1 (5.3%)

Sublingual: 1 (5.3%)

ACC: 19 (100%) 5 (26.3%) No data Surgical margins were not significantly associated with OS 
and DFS

Stodulski14 2019 1996-2015 40 Assessment of treatment results of parotid gland SDC Parotid: 40 (100%) SDC: 40 (100%) 16 (40%) 6 (15%)
from 1 to 3 mm

Any impact of positive margins on survival (p = 0.872)

Cheraghlou37 2018 2004-2016 1,015 RT may improve survival in cases with at least one high-risk adverse feature: high grade, 
positive surgical margins, and, for salivary SCC, positive extracapsular extension

Parotid: 849 (83.6%)
Submandibular: 131 (12.9%)

Sublingual: 8 (0.8%)
Unspecified: 27 (2.7%)

SCC: 368 (36.3%)
MEC: 174 (17.1%)

ACC: 79 (7.8%)
AdCC: 111 (10.9%)

AC: 200 (19.7%)
Other: 83 (8.2%)

462 (45.5%) No data Multivariate analysis of factors associated with survival:
SCC

HR Positive 1.350
Non-SCC

HR Positive 1.093

Rajasekaran29 2018 2004-2012 4,431 Factors associated with decreased survival were advanced age, comorbidities, high tumour 
grade, high stage, and positive surgical margins. Female gender was the only factor 

associated with improved survival.

Parotid: 4,431 (100%) MEC: 4,431 (100%) 1,093 (24.7%) No data Positive margins were associated with worse OS
5-year survival
Positive 66.8%
5-year survival

Negative 82.9%

Lee28 2017 2004-2012 1,784 Analysis of practice patterns and outcomes of postoperative RT for AdCC Parotid: 923 (51.7%)
Submandibular: 693 (38.8%)

Other: 168 (9.4%)

AdCC: 1,784 (100%) 817 (45.8%)
No RT 166 

(35.2%)
RT 651 (49.6%)

No data Positive margins were associated with worse OS
Univariable

HR Positive 1.49
Multivariable

HR Positive 1.24

Schrank30 2017 1998-2012 247 Major salivary gland LCUC is rare and has a poor prognosis. Characterisation of patient 
demographics, tumour characteristics, and predictors of outcome have been limited by low 

case numbers, as well as grouped analysis with other salivary malignancies. The objective of 
this study was to address these issues using large-scale national data

Parotid: 221 (89.5%)
Submandibular: 25 (10.1%)

Sublingual: 1 (0.4%)

LCUC: 247 (100%) 77 (43%) No data Positive margins were associated with worse OS
Positive margins = 31%

Negative margins =  48%

Amini38 2016 1998-2016 2,210 In an analysis of data from the National Cancer Data Base on 2,210 patients with salivary 
gland carcinomas, OS was significantly inferior with adjuvant CRT compared with RT alone 

on multivariate analysis

Parotid: 1,852 (83.8%)
Submandibular: 276 (12.5%)

Sublingual: 16 (0.7%)
Unspecified: 66 (3%)

MEC: 1,032 (6.7%)
AdCC: 145 (6.6%)
AC: 843 (38.1%)
SDC: 106 (4.8%)
ACC: 84 (3.8%)

1,157 (52.3%) No data Median OS for the entire cohort was 63.7 months
5-year OS 52.1%

Variables associated with inferior OS included positive margins

Sayan15 2016 2006-2015 28 Comparison of clinical outcomes and toxicity profile among a retrospective cohort of patients 
with primary major salivary gland carcinomas treated with surgery followed by adjuvant RT 

vs. surgery and adjuvant CRT

Parotid: 25 (89.3%)
Submandibular: 3 (10.7%)

MEC: 13 (46.4%)
AdCC: 6 (21.4%)
Other: 9 (32.1%)

15 (53.6%) 4 (14.3%)
Defined as 

margin < 0.5 
mm

3-year OS was 100% with S+RT and 87.5% with S+CRT 
(p = 0.141)

No data regarding margin status and OS, DFS or LRR

Thompson39 2016 1990-2015 25 ACC with high-grade transformation is a rare variant composed of both conventional 
low-grade ACC and a separate high-grade component. The clinicopathologic and 

immunohistochemical features of 25 cases are herein described

Parotid: 25 (100%) ACC: 25 (100%) 13 (52%) No data No data

Zhan40 2016 1998-2012 278 OC has a poor long-term prognosis and lymph node metastases are common. Distant and 
regional metastases are significant predictors of decreased survival

Parotid: 246 (88.5%)
Submandibular: 32 (11.5%)

OC: 278 (100%) 123 (44.2%) No data 5-year OS
M+:55%
M-:74%

10-year OS
M+:27%
M-:49%

Positive margins were associated with worse OS

Hosni16 2015 2000-2012 304 Report of outcomes of postoperative RT for major salivary gland carcinoma and identification 
of patients at high risk for distant metastases

Parotid: 237 (78%)
Submandibular: 63 (21%)

Sublingual: 4 (1%)

MEC: 56 (18%)
AdCC: 55 (18%)
ACC: 49 (16%)
SDC: 40 (13%)

Other: 104 (35%)

152 (50%) Very close (< 1 
mm) 98 (32%)
Close (< 5 mm) 

22 (7%)

Positive margins predicted distant metastases and cause-
specific survival

u
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stage tumours (Cover figure). Patel 24 reported 65.4% posi-
tive margins considering cT4b MSGM and Tanvetyanon 19 
reported 58.3% in patients with Stage III or IV cancer. On 
the contrary, Sajisevi 11, Morand 12, and Hong 25 found 22%, 
28.5%, and 21% positive margins, respectively, when ana-

lysing low-intermediate-staged tumours. Achieving nega-
tive margins in advanced tumours may be difficult and, in 
some cases, extending the resection to adjacent structures 
according to the direction of infiltration may not be enough 
to obtain negative margins 26. 

Table I. continues.

First author Year Enrollment 
period

No. of 
patients

Brief summary Gland(s) involved Histological
 types

Positive 
margins

Close margin Impact of margin status on 
OS and/or DFS and/or LRR

Ali9 2015 1985-2009 301 Report of the incidence of distant metastases in salivary gland cancer as well as the 
histotypes most commonly associated with it, identifying factors predictive of such an 

occurrence

Parotid: 266 (88%)
Submandibular: 30 (10%)

Sublingual: 5 (2%)

SDC: 17 (5.6%)
AC: 33 (11%)

SCC: 30 (10%)
CEPA: 59 (19.6%)
ACC: 37 (12.3%)
AdCC: 28 (9.3%)
MEC: 94 (31.2%)

Other: 3 (1%)

Close/positive
145 (48.2%)

Not defined Distant metastasis in M0 respect to margin status:
Negative 125 (88.8%)

Close/positive 145 (63.2%)
p < 0.0001

Katabi21 2014 1984-2009 52 Comparison of different grading systems of MEC and identification of the most reliable and 
objective histopathologic features predictive of outcome

Parotid: 50 (96%)
Submandibular: 2 (4%)

MEC: 52 (100%) Close/positive 
margins 19 

(36.5%)

Not defined Margin status was associated with recurrence-free survival

Ali10 2014 1985-2009 301 Proposal of a nomogram predictive of survival in salivary gland cancer Parotid: 266 (88%)
Submandibular: 30 (10%)

Sublingual: 5 (2%)

SDC: 17 (5.6%)
AC: 33 (11%)

SCC: 30 (10%)
CEPA: 13 (4.3%)
ACC: 37 (12.3%)
AdCC: 28 (9.3%)
MEC: 94 (31.2%)

Other: 3 (1%)

Close/positive 
158 (52.5%)

Not defined 5-year survival
positive/close

158 (62%)
Negative

113 (80.6%)
p = 0.043

Tam17 2013 1990-2011 200 Excellent loco-regional control can be achieved in major salivary gland tumours treated with 
surgery and postoperative RT. The cumulative incidence and predictors of distant metastasis 

in high-risk major salivary gland tumours were analysed

Parotid: 167 (84%)
Submandibular: 32 (16%)

Sublingual: 1 (0.5%)

SDC: 18 (9%)
AC: 45 (23%)

ACC: 29 (15%)
AdCC: 31 (16%)
MEC: 52 (25%)
Other: 25 (18%)

93 (47%) 53 (27%)
Not defined

Distant metastasis compared to margin status:
Negative 141 (21%)

Close 53 (27%)
Positive 193 (47%)

p = 0.72

Kim41 2012 1998-2010 35 Clinical outcomes and prognostic factors in 35 patients with SDC treated postoperatively with 
adjuvant RT were described

Parotid: 22 (62.9%)
Submandibular: 12 (34.3%)

Sublingual: 1 (2.8%)

SDC: 35 (100%) 17 (48.6%) No data Multivariate analysis showed that margin status is not an 
unfavorable prognostic factor

McHugh18 2012 1990-2007 125 Analysis of the impact of clinical and pathologic findings on disease outcomes in MEC. 
High histological grade, advanced stage, perineural invasion, positive surgical margins, and 

submandibular location all portend for poor outcomes

Parotid: 108 (86.4%)
Submandibular: 15 (12%)

Sublingual: 2 (1.6%)

MEC: 125 (100%) 51 (46.9%) Close 26 
(24.3%)

Not defined

Positive vs negative
OS 73.3% vs 90.9% p = 0.09
DFS 68% vs 89.1% p = 0.04

Tanvetyanon19 2009 1998-2007 24 Analysis of the potential value of postoperative CRT in patients with high-risk salivary gland 
carcinomas

Parotid: 20 (83.3%)
Submandibular: 3 (12.5%)

Sublingual:1 (4.2%)

SDC: 5 (20.8%)
AdCC: 2 (8.3%)

MEC: 11 (45.8%)
CEPA: 4 (16.7%)
Undifferentiated 

carcinoma: 2 (8.3%)

14 (58.3%) 6 (25%)
Not defined

No data

Chen27 2007 1960-2004 207 Lymph node metastasis, high tumour grade, positive margins, and T3-4 categories 
predict significant rates of LRR after surgery for carcinomas of the major salivary glands. 

Postoperative RT should be considered for patients with these disease characteristics

Parotid: 135 (65%)
Submandibular: 60 (29%)

Sublingual:12 (6%)

AC: 16 (8%)
SCC: 30 (10%)

OC: 6 (3%)
ACC: 34 (16%)
AdCC: 50 (24%)
MEC: 67 (32%)
Other: 4 (1%)

60 (30%) No data 10-year loco-regional control by margin status (No. of failures/
margin status)

Negative: 24/147
Positive: 18/60

p = 0.01

OS: overall survival; DFS: disease free survival; LRR: loco-regional recurrence; DM: distant metastasis; MEC: mucoepidermoid carcinoma; AdCC: adenoid cystic carcinoma; AC: adenocarcinoma; ACC: acinic cell carcinoma; SCC: squamous cell carcinoma; SDC: salivary duct carcinoma; OC: oncocytic carcinoma; LCUC: large cell undifferentiated carcinoma; CS: carcinosarcoma; CEPA: carci-
noma ex-pleomorphic adenoma.
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Table I. continues.

First author Year Enrollment 
period

No. of 
patients

Brief summary Gland(s) involved Histological
 types

Positive 
margins

Close margin Impact of margin status on 
OS and/or DFS and/or LRR

Ali9 2015 1985-2009 301 Report of the incidence of distant metastases in salivary gland cancer as well as the 
histotypes most commonly associated with it, identifying factors predictive of such an 

occurrence

Parotid: 266 (88%)
Submandibular: 30 (10%)

Sublingual: 5 (2%)

SDC: 17 (5.6%)
AC: 33 (11%)

SCC: 30 (10%)
CEPA: 59 (19.6%)
ACC: 37 (12.3%)
AdCC: 28 (9.3%)
MEC: 94 (31.2%)

Other: 3 (1%)

Close/positive
145 (48.2%)

Not defined Distant metastasis in M0 respect to margin status:
Negative 125 (88.8%)

Close/positive 145 (63.2%)
p < 0.0001

Katabi21 2014 1984-2009 52 Comparison of different grading systems of MEC and identification of the most reliable and 
objective histopathologic features predictive of outcome

Parotid: 50 (96%)
Submandibular: 2 (4%)

MEC: 52 (100%) Close/positive 
margins 19 

(36.5%)

Not defined Margin status was associated with recurrence-free survival

Ali10 2014 1985-2009 301 Proposal of a nomogram predictive of survival in salivary gland cancer Parotid: 266 (88%)
Submandibular: 30 (10%)

Sublingual: 5 (2%)

SDC: 17 (5.6%)
AC: 33 (11%)

SCC: 30 (10%)
CEPA: 13 (4.3%)
ACC: 37 (12.3%)
AdCC: 28 (9.3%)
MEC: 94 (31.2%)

Other: 3 (1%)

Close/positive 
158 (52.5%)

Not defined 5-year survival
positive/close

158 (62%)
Negative

113 (80.6%)
p = 0.043

Tam17 2013 1990-2011 200 Excellent loco-regional control can be achieved in major salivary gland tumours treated with 
surgery and postoperative RT. The cumulative incidence and predictors of distant metastasis 

in high-risk major salivary gland tumours were analysed

Parotid: 167 (84%)
Submandibular: 32 (16%)

Sublingual: 1 (0.5%)

SDC: 18 (9%)
AC: 45 (23%)

ACC: 29 (15%)
AdCC: 31 (16%)
MEC: 52 (25%)
Other: 25 (18%)

93 (47%) 53 (27%)
Not defined

Distant metastasis compared to margin status:
Negative 141 (21%)

Close 53 (27%)
Positive 193 (47%)

p = 0.72

Kim41 2012 1998-2010 35 Clinical outcomes and prognostic factors in 35 patients with SDC treated postoperatively with 
adjuvant RT were described

Parotid: 22 (62.9%)
Submandibular: 12 (34.3%)

Sublingual: 1 (2.8%)

SDC: 35 (100%) 17 (48.6%) No data Multivariate analysis showed that margin status is not an 
unfavorable prognostic factor

McHugh18 2012 1990-2007 125 Analysis of the impact of clinical and pathologic findings on disease outcomes in MEC. 
High histological grade, advanced stage, perineural invasion, positive surgical margins, and 

submandibular location all portend for poor outcomes

Parotid: 108 (86.4%)
Submandibular: 15 (12%)

Sublingual: 2 (1.6%)

MEC: 125 (100%) 51 (46.9%) Close 26 
(24.3%)

Not defined

Positive vs negative
OS 73.3% vs 90.9% p = 0.09
DFS 68% vs 89.1% p = 0.04

Tanvetyanon19 2009 1998-2007 24 Analysis of the potential value of postoperative CRT in patients with high-risk salivary gland 
carcinomas

Parotid: 20 (83.3%)
Submandibular: 3 (12.5%)

Sublingual:1 (4.2%)

SDC: 5 (20.8%)
AdCC: 2 (8.3%)

MEC: 11 (45.8%)
CEPA: 4 (16.7%)
Undifferentiated 

carcinoma: 2 (8.3%)

14 (58.3%) 6 (25%)
Not defined

No data

Chen27 2007 1960-2004 207 Lymph node metastasis, high tumour grade, positive margins, and T3-4 categories 
predict significant rates of LRR after surgery for carcinomas of the major salivary glands. 

Postoperative RT should be considered for patients with these disease characteristics

Parotid: 135 (65%)
Submandibular: 60 (29%)

Sublingual:12 (6%)

AC: 16 (8%)
SCC: 30 (10%)

OC: 6 (3%)
ACC: 34 (16%)
AdCC: 50 (24%)
MEC: 67 (32%)
Other: 4 (1%)

60 (30%) No data 10-year loco-regional control by margin status (No. of failures/
margin status)

Negative: 24/147
Positive: 18/60

p = 0.01

OS: overall survival; DFS: disease free survival; LRR: loco-regional recurrence; DM: distant metastasis; MEC: mucoepidermoid carcinoma; AdCC: adenoid cystic carcinoma; AC: adenocarcinoma; ACC: acinic cell carcinoma; SCC: squamous cell carcinoma; SDC: salivary duct carcinoma; OC: oncocytic carcinoma; LCUC: large cell undifferentiated carcinoma; CS: carcinosarcoma; CEPA: carci-
noma ex-pleomorphic adenoma.

Timely adjuvant radiotherapy delivered in the presence of 
previously mentioned high-risk clinicopathological fea-
tures such as positive margins has documented survival 
benefits 24,25. The recognition of these adverse prognostic 
factors suggests a role for intensifying treatment in this 

group of patients. Adjuvant radiotherapy is widely sug-
gested to improve loco-regional control and survival in the 
presence of positive surgical margins  20,27. Nevertheless, 
despite bimodal therapy for aggressive disease, loco-re-
gional failure, distant metastases, and poor survival have 
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been frequently reported in presence of certain prognostic 
features 16. 
For low- and intermediate-grade salivary carcinomas with 
negative margins and without high-risk features, evidence 
suggests that additional treatment is not necessary  11. Sa-
jisevi  11 considered a study sample of 865 patients with 
low- to intermediate-grade MSGM and found that close 
(≤ 1 mm) and wider surgical margins (> 1 mm) had simi-
lar local control rates, and that adjuvant radiation for close 
margins was not associated with poorer local recurrence 
rates. He concluded that postoperative radiotherapy for 
positive margins was associated with a decreased risk of 
local recurrence compared to patients who did not undergo 
radiation. However, in isolation from other possible risk 
factors for local recurrence, selected patients with close 
surgical margins (≤ 1 mm) may be considered for observa-
tion. These conclusions are shared by other authors 12 who 
have shown that postoperative radiation may reduce loco-
regional recurrence in some low- and intermediate-grade 
salivary gland cancers with adverse features, whereas it had 
no benefit in patients affected by early-stage and low-grade 
salivary gland cancer with both negative and close margins. 
Lee 28 considered 1,784 patients with non-metastatic AdCC 
of the parotid and observed that for positive margins the 
5-year OS was 62.4% for surgery alone compared to 79.5% 
for adjuvant radiotherapy (p = 0.001), concluding that OS 
after bimodal treatment improved in patients with positive 
margins. 
Surgical resection is not typically considered for cT4b tu-
mours due to the difficulty in safely achieving negative mar-
gins. Patel  24, however, described a large series of 974 pa-
tients with cT4b major salivary gland malignancy, a minority 
of which (22.4%) underwent definitive treatment either with 
surgical resection and adjuvant therapy (67.6%), radiothera-
py alone or chemoradiotherapy. He registered a high rate of 
positive surgical margins (65.4%) in patients undergoing sur-
gical resection and adjuvant treatment, unsurprisingly, con-
sidering the stage of tumours. Patel concluded that surgical 
resection and adjuvant therapy is the most effective treatment 
for management of advanced-stage MSGM, but negative 
margins are not mandatory, since they do not significantly af-
fect OS. Analogously, Stodulski 14 analysed a series of 40 pa-
tients with parotid gland SDC, a clinically aggressive cancer 
with high risk of local recurrence and distant metastases, and 
described no significant difference in OS based on margin 
status (p = 0.872). These studies suggest that patients with 
advanced-staged disease or aggressive tumour biology have 
a poor prognosis even with aggressive treatment regardless 
of the resection margins. Rajasekaran 29, who analysed 4,431 

patients with MEC of the parotid gland, on the contrary ob-
served that positive surgical margins negatively impacted sur-
vival for advanced-staged tumours. Analogously, Schrank 30 
reported that positive surgical margins were predictors of 
survival in a study on 247 patients with LCUC, a rare tumour 
with poor prognosis. Thus, further studies should clarify the 
predictive role of margin status in advanced-staged tumours, 
at least for the more common histological types.
Ali 9 showed that positive margins is a pathologic predictor 
of distant metastasis reporting that the 5-year distant recur-
rence-free probability was 88.8% for negative and 63.2% for 
positive margins (p < 0.0001) in a series of 301 cases. In con-
trast, Tam 17 found no significant association between distant 
metastasis and margin status, although this information was 
not available or unclear in 5% of the 200 patients considered. 
There is general agreement regarding higher loco-regional 
recurrence and worse OS in patients with positive margins 
regardless of the histological type and the need to perform 
surgical resection achieving negative margins when fea-
sible. This association was present despite adjustment for 
the use of postoperative radiotherapy 12,28. In contrast with 
these authors, Hu  13 analysed 60 patients who underwent 
parotidectomy and adjuvant radiotherapy for metastatic cu-
taneous SCC, finding a non-significant trend towards higher 
loco-regional failure for close and positive margins. In the 
same way, Wang  31, reviewing the medical records of 19 
paediatric patients with ACC, did not find a significant re-
lationship between margin status and OS or DFS. The het-
erogeneity of MSGMs and these data suggest the need for 
specific studies with larger series regarding the role of mar-
gins according to specific histological subtypes.
There is no agreement regarding the definition of what 
constitutes a close margin since the effective cutoff varies 
between studies. In 4 papers of this review which con-
sidered close margins 11,12,15,16, however, this definition in-
cluded cancer at less than 1 mm from the cut tissue edge. 
Such a narrow definition of margin and the high rate of 
close or incomplete excision after major salivary gland re-
moval is probably due to the anatomical features and the 
tendency of these neoplasms to infiltrate deeply 13. Asso-
ciation between close margins and increased distant, local 
recurrences, and lower OS was not unequivocally ascer-
tained but it is generally considered that the close surgical 
margin itself is not a risk factor for recurrence in MSGM 
if surgery can obtain negative margins. Thus, partial re-
moval of the affected gland can be justified with complete 
removal of the tumour in the gland 13,32. However, further 
and more accurate studies on the role and definition of 
close margins are warranted.
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Given the frequency of close margins after surgery for a 
salivary gland tumour, the issue of whether or not to ap-
ply postoperative radiation is essential, especially given the 
associated morbidity of adjuvant treatments. Some single-
institution analyses have suggested that irradiating salivary 
cancer without high-risk features for close surgical margins 
was not associated with improved oncologic outcomes 17,19. 
Therefore, in these cases, adjuvant radiotherapy is gener-
ally considered unnecessary. 
All studies considered in this review are retrospective and 
include a heterogeneous group of patients with different 
MSGM subtypes which make it difficult to compare the 
data of individual studies in detail. MSGM are rare tumours 
of diverse morphology and more than 20 different histo-
logical subtypes have been identified. Due to the rare oc-
currence and diverse histologic features of salivary gland 
cancers, prospective studies are difficult to conduct. Fur-
thermore, potentially significant differences between histo-
logical subtypes could be weakened, especially for the rarer 
histotypes. Retrospective studies are an important tool in 
the study of uncommon diseases, manifestations and out-
comes, although they have several limitations due to their 
design. They depend on the review of documents and re-
ports that were generally not designed to collect data for 
specific research, and some information or clinical vari-
ables potentially affecting results may be not available for 
every patient. 

Conclusions
Most studies agree that achieving negative resection mar-
gins significantly reduces rates of local recurrence and 
improves long-term survival. In case of adverse clinical 
features, such as positive margins, adjuvant radiotherapy is 
strictly recommended. The definition of close margins var-
ies widely among studies and a correlation between close 
margin and oncological outcomes is not highlighted. The 
watch-and-wait approach with intensive follow-up is gen-
erally considered justified in case of a close margin after 
surgical excision.
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