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SUMMARY

Salivary gland carcinomas (SGCs) are uncommon malignancies, representing less than 5% of all head and
neck cancers. They exhibit marked variation in their histological types, as well as in clinical and biological
behavior. According to the 5™ edition of the World Health Organization (WHO) Classification of Head
and Neck Tumours (5th ed.), in the chapter on salivary gland tumors, there are 21 recognized types of
SGCs. The prognosis of patients with SGCs is currently assessed using the Tumor, Nodes, Metastasis stag-
ing system established by the American Joint Committee on Cancer (AJCC). However, recent evidence
indicates that this system may lack sufficient sensitivity in predicting treatment response and survival
outcomes, particularly with respect to cervical nodal involvement. Notably, the 8th edition of the AJCC
staging protocol applies the same N-classification to both human papillomavirus-negative squamous
cell carcinoma of the upper aerodigestive tract and SGCs, despite marked differences in biological be-
havior, therapeutic strategies, and clinical outcomes between these entities. The pitfalls in the 8th AJCC
N-staging system for SGCs include the lack of prognostic significance of extranodal extension, the lack
of consideration of parotid lymph nodes, and the significance of bilateral neck metastases, which are
extremely rare in SGCs. The aim of the present narrative review was to highlight the unresolved limita-
tions of the AJCC 8th edition.
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INTRODUCTION

Salivary gland carcinomas (SGCs) are rare ma-
lignancies, representing less than 5% of all head
and neck cancers [1, 2]. According to the World
Health Organization (WHO) - Global Cancer
Observatory, in 2020 the global incidence was
0.59 and the mortality rate 0.23 per 100,000
per year [1, 2]. Despite their rarity, SGCs dis-
play remarkable heterogeneity in histological
subtypes, with diverse clinical and biological
behavior. The 5th edition of the WHO classi-
fication of SGCs recognizes 21 distinct primary
malignant entities [3]. Approximately 80% of
SGCs arise in the parotid gland, whereas car-
cinomas of the submandibular, sublingual, and
minor salivary glands of the upper aerodiges-
tive tract account for the remaining 20% [1, 2,
3]. Management typically involves surgical ex-
cision of the primary tumor, neck dissection in
cases of cervical lymph node involvement, and
adjuvant radiotherapy or concurrent chemora-
diotherapy in advanced cases to improve over-
all survival and locoregional control [4].

The survival of patients with SGCs is es-
timated using the Tumor, Nodes, Metastasis
(TNM) staging system developed by the
American Joint Committee on Cancer (AJCC)
[5] (Table 1). The 8th edition of the AJCC stag-
ing system for SGCs aimed to convey disease
extent and stage, enabling physicians to plan
treatment modalities and evaluate prognosis

and outcomes [5]. Thus, the primary role of the
TNM staging system is to predict survival rates
and treatment outcomes. Recent evidence indi-
cates that the current staging system for SGCs
may lack sufficient sensitivity in predicting
treatment and survival outcomes. The aim of
the present narrative review was to highlight
the unresolved pitfalls of the AJCC 8th edition.

DEPTH OF INVASION

Staging of minor SGCs of the upper aerodiges-
tive tract currently parallels that of squamous
cell carcinoma arising in the same sites, despite
substantial differences in their clinical and bio-
logical behavior. In the 8th edition of the AJCC
TNM classification, depth of invasion was in-
corporated into T-staging and introduced as
a key prognostic factor for oral squamous cell
carcinoma, strongly correlated with overall
survival [5, 6]. Depth of invasion, defined as
the vertical distance from the reconstructed
mucosal surface to the deepest point of tumor
invasion, is considered the primary predictor of
lymph node metastasis in early-stage oral can-
cer [5, 6]. However, the application of depth of
invasion to staging minor SGCs remains con-
troversial. Calabrese et al. argued that, as minor
SGCs are typically submucosal in origin, the
concept of depth of invasion is not applicable
in cases where the tumor does not infiltrate the
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Table 1. The AJCC TNM Classifications for Salivary Gland Carcinomas

Primary tumor (T)

Primary tumor (T) - major salivary glands (parotid, submandibular, and sublingual)
X Primary tumor cannot be assessed
TO No evidence of primary tumor

Tis Carcinoma in situ

T Tumor < 2 cm in greatest dimension without extraparenchymal extension*

T2 Tumor > 2 cm but not more than 4 cm in greatest dimension without extraparenchymal extension®
T3 Tumor > 4 cm and/or tumor having extraparenchymal extension*

T4 Moderately advanced or very advanced disease

Moderately advanced disease;
Tumor invades the skin, mandible, ear canal, and/or facial nerve

Very advanced disease;
Tumor invades skull base and/or pterygoid plates and/or encases carotid artery

Primary tumor (T) — minor salivary glands

Minor salivary gland carcinomas are staged, by convention, using the mucosal tumor staging classification, according to the anatomical
site of the tumor

T4a

T4b

Regional lymph nodes - pathological N
NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis

N1 Metastasis in a single ipsilateral lymph node < 3 cm in greatest dimension and no extranodal extension (ENE [-])

Metastasis in a single ipsilateral lymph node, 3 cm or smaller in greatest dimension and ENE (+);
or a single ipsilateral lymph node > 3 cm but not more than 6 cm in greatest dimension and ENE (-);

N2 or metastases in multiple ipsilateral lymph nodes, none > 6 cm in greatest dimension and ENE (-);
or in bilateral or contralateral lymph nodes, none > 6 cm in greatest dimension and ENE (-)
N2a Metastasis in a single ipsilateral lymph node, 3 cm or smaller in greatest dimension and ENE (+);

or a single ipsilateral lymph node > 3 cm but not more than 6 cm in greatest dimension and ENE (-)
N2b | Metastasis in multiple ipsilateral lymph nodes, none > 6 cm in greatest dimension and ENE (-)
N2c Metastasis in bilateral or contralateral lymph node(s), none > 6 cm in greatest dimension and ENE (-)

Metastasis in a lymph node > 6 cm in greatest dimension and ENE (-);
or in a single ipsilateral node > 3 cm in greatest dimension and ENE (+);

N3

or a single contralateral node of any size and ENE (+)

or multiple ipsilateral, contralateral, or bilateral nodes, any with ENE (+);

N3a Metastasis in a lymph node > 6 cm in greatest dimension and ENE (-)

or a single contralateral node of any size and ENE (+)

Metastasis in a single ipsilateral node > 3 cm in greatest dimension and ENE (+);
N3b | or multiple ipsilateral, contralateral, or bilateral nodes, any with ENE (+);

Distant metastases (M)

MO No distant metastasis

M1 Distant metastasis

basement membrane [7]. These authors suggested that ap-
plying the AJCC 8th edition TNM classification to minor
SGC:s of the oral cavity may result in overstaging and, con-
sequently, overtreatment [7]. Conversely, Das and Misra
emphasized that the submucosal location of minor SGCs
facilitates invasion into adjacent structures (e.g., bone,
muscle, deep neck spaces), thereby supporting the role of
depth of invasion in guiding radical surgical management,
with excision extending beyond the greatest depth regard-
less of basement membrane or mucosal involvement [8].
In the absence of prospective evidence linking depth of
invasion to survival in minor SGCs, its applicability as a
staging parameter remains unclear. Nonetheless, depth of
invasion assessment may aid surgical planning aimed at
optimizing locoregional disease control. To address the
paucity of evidence regarding the prognostic value of depth
of invasion in minor SGCs, imaging-based evaluation -
taking into account glandular anatomy and site-specific
invasion patterns — may serve as a useful adjunct in pre-
operative planning [9, 10].

‘ DOI: https://doi.org/10.2298/SARH241111093B

PATHOLOGICAL CLASSIFICATION AND MOLECULAR
CHARACTERIZATION: THE IMPORTANCE OF HIGH-
GRADE DEDIFFERENTIATION

Recent immunological advances have considerably refined
the classification and treatment of both benign and ma-
lignant head and neck lesions [11, 12, 13]. Within this
context, salivary gland pathology remains one of the most
complex areas in head and neck surgical pathology, where
novel genetic and molecular insights have driven substan-
tial revisions in the 5th edition of the WHO Classification
of Head and Neck Tumors [3, 14]. The key updates in this
edition include: 1) the integration of molecular data to
define new entities; 2) the incorporation of cytological
evaluation in accordance with the Milan system; and 3)
the recognition of high-grade transformation as a signifi-
cant adverse prognostic factor [3, 14].

Given the marked heterogeneity of SGCs, accurate clas-
sification is crucial for selecting appropriate treatment
strategies and for determining survival and prognostic
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outcomes. Notable revisions have been made in the classi-
fication of adenocarcinoma, not otherwise specified, which
has now been subdivided into microsecretory carcinoma,
sclerosing microcystic adenocarcinoma, mucinous adeno-
carcinoma, salivary carcinoma not otherwise specified, and
several emerging entities [3, 14]. In the 5th edition of the
WHO dlassification, molecular alterations were incorporat-
ed into the definitions of multiple malignancies, including
mucoepidermoid carcinoma, adenoid cystic carcinoma,
secretory carcinoma, polymorphous adenocarcinoma, hya-
linizing clear cell carcinoma, mucinous adenocarcinoma,
and microsecretory adenocarcinoma [3, 14].

Histological grading is considered one of the most im-
portant and reliable prognostic factors in SGCs. Grading
is based on the cellular and morphological characteristics
of individual tumors, as well as the recognition of entity-
specific features [15-20]. A high histological grade has
been identified as an independent predictor of poor overall
survival, increased risk of locoregional recurrence, and
higher likelihood of distant metastasis. Brajkovic et al. re-
ported that perineural invasion was frequently associated
with high-grade tumors, correlating with a 32% reduc-
tion in overall survival and an 80% increase in the risk
of local recurrence [16]. To date, a universal histological
grading system for SGCs has not been recommended [3],
and evaluation remains particularly challenging in tumors
with minimal cellular atypia [3, 14]. In this context, mo-
lecular diagnostics play an increasingly important role,
providing insights into tumor biology and informing the
suitability of patients with recurrent or metastatic disease
for targeted therapies.

Furthermore, recent findings suggest that the number of
positive lymph nodes, rather than extranodal extension or
nodal diameter, may represent a more reliable independent
predictor of survival and treatment outcomes in SGCs.

Nodal involvement is widely recognized as one of
the most significant prognostic factors influencing sur-
vival and treatment outcomes in SGCs [1-4]. In the cur-
rent 8th edition of the AJCC staging system, the same
N-classification is applied to both human papillomavirus-
negative squamous cell carcinoma of the upper aerodi-
gestive tract and SGCs, despite the biological and clinical
differences between these entities [5]. For squamous cell
carcinoma, extranodal extension (ENE) and the largest
nodal diameter have been identified as the most criti-
cal nodal prognostic indicators, strongly associated with
survival and treatment outcomes. However, recent trials
reported pitfalls in the AJCC N-staging system for SGCs,
including the lack of prognostic significance of ENE, the
lack of consideration of parotid lymph nodes, and the sig-
nificance of bilateral neck metastases, which are extremely
rare in SGCs [21-25].

Brajkovi¢ et al. [16, 24] reported that the number of
pathologic lymph nodes, rather than ENE or nodal size,
was associated with survival rates and treatment outcomes
in SGCs. The prognosis was statistically significantly worse
in patients with multiple nodal metastases (pN2 and pN3)
than in those with absent or limited nodal involvement
(pNO and pN1) [16, 24]. Lombardi et al. [25] identified
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both the number and the maximum diameter of nodal
metastases as major prognostic determinants of surviv-
al. Based on these findings, the authors proposed novel
N-classifications stratified according to the number of
metastatic nodes (0 vs. 1-3 vs. > 4) and/or their maximum
diameter (< 20 mm vs. > 20 mm) [25]. According to Aro
et al. [26], the number of positive lymph nodes represents
an independent nodal prognostic factor, and patients were
stratified into different stages: NO, N1 (1-2 pN+), N2 (3-21
pN+) and N3 (> 22 pN+ or ENE+). Similarly, Lee et al.
[27] stratified patients with intermediate- and high-grade
SGCs into three nodal stages: NO, N1 (one positive lymph
node), and N2 (> 2 positive nodes and/or ENE+). In addi-
tion, the lymph node ratio, defined as the ratio of positive
lymph nodes to the total number of dissected nodes, has
been proposed as an independent prognostic factor for
survival [28]. Notably, prognostic stratification based on
these proposed modifications to pN staging demonstrated
superior predictive value compared with the current TNM
staging system.

The current AJCC staging system does not recognize
parotid lymph nodes as a distinct prognostic category in
parotid gland carcinomas (PGCs). However, several studies
have highlighted their potential importance. Brajkovi¢ et
al. [24] reported pathologic parotid lymph node involve-
ment in 36% of high-grade PGCs, which was associated
with an increased risk of locoregional relapse and lateral
neck involvement. Similarly, Lombardi et al. [25] demon-
strated that disease localization to parotid lymph nodes
significantly increased the risk of cervical nodal metas-
tases and adversely impacted survival. The presence of
metastatic parotid nodes in parotidectomy specimens
may therefore serve as a predictive marker for cervical
metastases in clinically node-negative (cNO) cases, par-
ticularly in high-grade tumors. Lim et al. reported a 38%
incidence of parotid node metastasis in ctNO cases, which
correlated with occult cervical nodal disease and a higher
risk of locoregional recurrence [29]. Klussmann et al. [30]
further observed that 80% of patients with occult cervical
metastases also had involved parotid nodes. Consequently,
several authors advocate total parotidectomy as the opti-
mal surgical approach for PGCs, even in early-stage tu-
mors (T1/T2) [31]. In contrast, others have questioned the
prognostic significance of parotid lymph nodes, citing the
underdeveloped lymphatic network of the gland, which
may not reliably harbor metastatic deposits [32]. Taken
together, parotid node status may help identify high-risk
patients who could benefit from elective neck dissection
or adjuvant radiotherapy.

Regional lymph node involvement is widely recognized
as an adverse prognostic factor in salivary gland malignan-
cies, underscoring the importance of detecting patients at
high risk for regional metastasis. The standard treatment
for clinically node-positive (cN+) neck disease consists
of neck dissection tailored to the number, size, and extra-
nodal spread of metastatic nodes, followed by adjuvant
radiotherapy [4]. In contrast, management of the clinically
node-negative (cNO) neck remains controversial and is
generally individualized. Elective neck dissection is usually
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recommended when the risk of occult nodal metastasis
exceeds 15-20% for a given tumor type [33, 34]. Several
studies of elective neck dissection in high-grade major
SGCs have reported occult metastases in 20-40% of cases
[4, 16, 24]. In a large cohort of 2807 patients with adenoid
cystic carcinoma of major salivary glands, Xiao et al. [35]
demonstrated that elective neck dissection improved over-
all survival in pT3-pT4 tumors. Similarly, Zbéren et al.
[36] found that patients with parotid carcinoma who un-
derwent elective neck dissection had a significantly lower
rate of locoregional recurrence compared with those man-
aged without elective neck dissection. Occult metastases
following surgical resection of SGCs were most frequently
identified in cervical levels I1, III, and V [37, 38].

DISTANT METASTASES

Distant metastases (DM) represent the leading cause of
treatment failure and mortality in patients with SGCs.
High-grade histology, advanced TNM stage, and nodal
metastases are the principal prognostic factors associated
with DM development. Brajkovi¢ et al. reported a 35% in-
cidence of DM in high-grade SGCs and demonstrated that,
among the TNM stage components, pathological nodal
status was the independent predictor of both regional and
distant metastases as well as poor overall prognosis [39].
Importantly, the number of pathological nodes - but not
ENE or nodal size — was significantly associated with the
risk of DM. Despite excellent locoregional disease con-
trol, the rate of DM remains high, particularly in patients
with high-grade tumors. Freitag et al. [15] and Haderlein
et al. [40] reported five-year distant metastasis-free sur-
vival rates of 62.7% and 56.5%, respectively, in previously
treated patients with high-grade SGCs. The treatment of
metastatic disease is particularly complicated by tumor
heterogeneity.

The National Comprehensive Cancer Network guide-
lines list multiple management options for patients with
distant metastases, including observation, metastasec-
tomy, chemotherapy, concurrent chemoradiotherapy,
hormone therapy, and targeted immunotherapy [41, 42].
Selected patients with oligometastatic disease and good
performance status may benefit from surgical resection;
metastasectomy has been associated with significantly
improved five-year survival, reduced overall mortality,
and lower cancer-specific mortality compared with non-
surgical approaches [41, 43]. Stereotactic body radiation
therapy offers a non-invasive alternative for patients with
oligometastatic disease who are not candidates for surgery
[44, 45]. In contrast, patients with multiple metastases or
a high tumor burden are typically managed with systemic
therapy, targeted immunotherapy, or observation [41]. In
cases of indolent adenoid cystic carcinoma, observation
is often appropriate, with treatment initiated only upon
disease progression [41, 43]. Conventional platinum-based
systemic therapy has demonstrated limited efficacy, pro-
viding modest survival benefit while inducing significant
systemic toxicity [39, 41, 46].

‘ DOI: https://doi.org/10.2298/SARH241111093B
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Table 2. Pitfalls in the current 8th Edition AJCC Staging for Salivary
Gland Carcinomas

- Prospective trials on the correlation between depth of
invasion and survival in minor SGCs;

- Significance of tumor grade due to the variable biological
and clinical behavior of histological subtypes

- Unclear prognostic significance of extranodal extension
and nodal size;

- No consideration of parotid lymph nodes;

- The occurrence of contralateral nodal metastases in major
SGCs is extremely uncommon;

- Prospective trials on the prognostic significance of major
nodal factors (extranodal extension, nodal size, the number
of pathological nodes) are needed

Emerging targeted therapies have shown promising re-
sults, offering comparable or superior efficacy with lower
toxicity relative to conventional chemotherapy [39, 41].
Patients with recurrent or metastatic disease are therefore
encouraged to participate in clinical trials. Specific molecu-
lar alterations may guide treatment selection, such as RET
and NTRK gene fusions, which can be targeted with selp-
ercatinib or pralsetinib (RET inhibitors) and entrectinib or
larotrectinib (NTRK inhibitors) [17, 18]. Similarly, andro-
gen receptor (AR) overexpression in salivary duct carci-
noma (SDC) may be managed with androgen-deprivation
therapy, while human epidermal growth factor receptor 2
(HER?2) overexpression or amplification is amenable to
trastuzumab and potentially other HER2-targeted agents
[19, 20]. In a phase II clinical trial, Takahashi et al. [47]
reported a 70.2% response rate in AR-positive and HER2-
positive SDC treated with trastuzumab and docetaxel. By
contrast, several phase II trials investigating targeted agents
such as cetuximab, imatinib, bortezomib, nelfinavir, and
dovitinib demonstrated only modest activity in metastatic
SGC, with no significant differences in response rates be-
tween adenoid cystic carcinoma and non-adenoid cystic
carcinoma cases [48].

CONCLUSION

SGCs represent a rare and heterogeneous group of tumors
with substantial variability in histological features as well
as locoregional and distant metastatic potential. Tumor
histological grade, AJCC tumor stage, and nodal status are
consistently identified as the most powerful predictors of
survival and treatment outcomes. However, further stud-
ies are required to clarify the prognostic role of depth of
invasion in minor salivary gland carcinomas. Emerging
evidence indicates that the current N-classification, partic-
ularly the inclusion of ENE, may lack specificity in predict-
ing outcomes for salivary gland malignancies. Given that
the primary function of any staging system is to stratify
prognosis, the clinical relevance of ENE and nodal dimen-
sion in SGC staging warrants further investigation. Recent
studies highlight the increasing number of pathologic cer-
vical nodes as a more reliable prognostic factor for survival
and treatment outcomes. Additionally, the current AJCC
staging system does not account for positive parotid lymph
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nodes, despite growing evidence linking their involvement
with locoregional treatment failure.

DM remain the leading cause of mortality and treat-
ment failure in SGCs. Overall survival in metastatic disease
is generally poor, as only a minority of patients present
with operable metastases, while conventional platinum-
based systemic therapies confer limited benefit and con-
siderable toxicity. Novel targeted therapies directed at spe-
cific molecular alterations have demonstrated encouraging
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MoTeHUMjanHU HeAOCTaLM OCMe peBU3Uje KnacuduKaLmje Tymopa N/byBauHUX
}ne3aa AMepUUKOr 3ajeJHUYKOr KOMUTETA 33 PaK

bopusoj bujenuh’, fieHuc bpajkosuh?, Momup CresaHosuh?, BnagaH Hophesuh’

'YHuBep3utet y beorpagy, Cromatonoluku dakyntet, beorpag, Cpbuja;

2Ynneep3uTet y HoBom Cagy, MeguuuHckm dpakyntet, Hosu Cag, Cpbuja;
*YHuBep3auTeT y KparyjesLy, GakynTeT MeanLMHCKNX Hayka, Kparyjesau, Cpbuja

CAMETAK

KapuuHomu nibyBauHux xnesga (KIMK) cy petku manuruuteTu,
KOju UnHe marbe of 5% CBUX ManurHuTeTa rnase u Bpata. Oa-
NIKYjy Ce 3HauYajHOM Pa3HOMMKOLLRY XMCTOMOLLKMX MOATUMOBA,
Ca PasNMyNTVIM KIMHUYKAM 1 OUONOLLKVM MOHaLlareM. Y NeToj
peBu3uju Knacudukaumje CBeTcKe 3/PaBCTBEHE OpraHm3aLuje
3a 6onecTy NybyBayYHNX »KNe3aa n3gBaja ce 21 Tin NpUMapHUX
ManurHuTeTa oBrx xne3sga. MpexuerbaBarbe 6onecHnka ca KK
npouetbyje ce Kopuwherwem THM (Tymop, Hozlyc, MeTacTase)
cucTema ctagujyma 6onectu 8. pesusuje AMepUYKor 3ajes-
HMYKOT KOMMTETa 3a pak. HoBa ncTpaxusama yKkasyjy Ha TO
[a TpeHyTHU cucTem ogpehuBarba ctagujyma 6onectu 3a KK
HVije AOBOJbHO OCET/bUB Aa 61 NPeABUAEO NCXOA Nleyera U1
MpexBIbaBatba 601eCHNKa, NOCEOHO Y BE3V Ca PErVIOHaTHUM
nMMGHUM MeTacTazama. Harme, akTyenHn NpoToKon npepsiaxe
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UCTy HofanHy Knacuéukaumjy 3a HPV-HeraTmBHM CKBamoLie-
NyNapHU KapLHOM ropher aepoanrecTuBHor TpakTta u KIK,
YNPKOC 3HaYajHUM pa3nmkama y 610NnoLKOM MoHaLlakby, MO-
JanuTeTMMa neyerba 1 ncxogmma namehy oBa ABa eHTHTETa.
Hepoctaum y ogpehusamy HoganHor ctatyca Kog KIMXK ykby-
4yjy HejacaH MPOrHOCTMYKM 3Hayaj eKCTPaHOLAHOT LWnpeHa
3a KIM>K, HeogpeheH cTaTyc NapoTnaHUX MMMGHUX YBOPOBA 1
yNWTaH 3Hayaj KOHTpanaTepasHNx MeTacTasa Ha Bpary, Koje cy
n3y3etHo petke kog KIMK. Linmb oBor HapaTvBHOr npernegHor
unaHKa je Aa yKaxe Ha HepgocTaTke y akTyenHoj THM knacndu-
Kauuju 6onect 3a KIXK.

KrbyuHe peum: KapLMHOMU NibyBauHUX Xne3[a; CTagmjym 60-

necTu; Knacndukauuja; NaTonowWwKn HoAaNHM CTaTyc; AybuHa
MHBa3uje TyMmopa
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