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Abstract: The management of the clinically negative (cN0) neck in early-stage oral squamous cell carcinoma (OSCC) remains a debated
topic in head and neck oncology. This narrative review synthesizes current evidence on elective neck dissection (END) and sentinel lymph
node biopsy (SLNB) in the context of the 8th edition of the TNM staging system, which incorporates depth of invasion (DOI). While END
demonstrates improved survival outcomes, especially for tumors with DOI greater than 4 mm, SLNB offers a less invasive diagnostic
alternative with comparable survival results and reduced morbidity, though its accuracy is subsite-dependent and institution-specific. The
article emphasizes a risk-adapted approach grounded in tumor biology, patient-specific factors, and surgical expertise, while underscoring
the need for future studies explicitly aligned with TNM 8 to refine current protocols.
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1. Introduction

Management of the clinically negative (cNO) neck in early-
stage oral squamous cell carcinoma (OSCC) remains one of
the most debated issues in head and neck oncology. Despite
significant advances in diagnostic imaging, occult cervical
metastases continue to represent a major prognostic
determinant, directly influencing disease-specific survival
and regional control. Historically, treatment strategies for T1—
T2 cNO tumors have ranged from observation and sentinel
lymph node biopsy (SLNB) to elective neck dissection
(END), reflecting persistent uncertainty regarding the optimal
balance between oncologic safety and treatment-related
morbidity [1, 2, 3, 4].

Most of the evidence guiding current clinical practice has
been generated using earlier editions of the TNM staging
system (6th and 7th editions). With the introduction of the 8th
edition of TNM, depth of invasion (DOI) was incorporated as
an additional criterion for pathological staging, resulting in
significant stage migration and reclassification of a subset of
tumors previously categorized as T1 based on size alone [5].
This modification was based on robust evidence
demonstrating the prognostic significance of DOI [6].

Importantly, the ongoing debate regarding management of the
cNO neck reflects not only differences in treatment
philosophy, but also substantial heterogeneity in tumor
biology, anatomical subsite, and patient-related factors. The
risk of occult nodal metastases is not uniform across early-
stage tumors and is influenced by depth of invasion, pattern
of invasion, lymphovascular involvement, and tumor subsite.
Consequently, a uniform approach to neck management may
result either in overtreatment with unnecessary morbidity or
undertreatment with compromised oncologic outcomes. This
heterogeneity underscores the need for risk-adapted strategies
grounded in contemporary staging systems and high-quality
evidence.

This review aims to critically assess current approaches to
managing the clinically negative neck in early-stage OSCC,

focusing on the efficacy of elective neck dissection and
sentinel lymph node biopsy within the framework of TNM 8.
The evolving staging criteria and surgical standards highlight
the significance of this review in guiding risk-based,
individualized neck management for early OSCC, reducing
both overtreatment and undertreatment.

2. Overview

Elective Neck Dissection in T1-T2 ¢cNO0 OSCC

The role of elective neck dissection in early oral cancer has
been extensively investigated, primarily through randomized
and prospective studies conducted under earlier TNM
classifications. Several landmark randomized trials
demonstrated a survival advantage for elective neck
dissection compared with observation, while others failed to
show statistically significant differences in overall or disease-
specific survival [7, 8, 9, 10, 11, 12, 13, 14]. The apparent
inconsistency among randomized trials should be interpreted
with caution. Differences in inclusion criteria, surgical
technique, extent of neck dissection, follow-up duration, and
definitions of recurrence limit direct comparison between
studies. Moreover, earlier trials frequently included
heterogeneous tumor subsites and lacked standardized
pathological assessment, particularly with regard to depth of
invasion. These methodological limitations likely contributed
to variable outcomes and may partially explain why some
studies failed to demonstrate a survival benefit of elective
neck dissection.

Among the most robust and frequently cited studies, four
trials [15, 16, 17, 18] reported a statistically significant
improvement in survival outcomes favoring elective neck
dissection, whereas two [13, 14] did not demonstrate a clear
survival benefit. Importantly, contemporary high-quality
studies by Cruz et al. [15] and Hutchinson et al. [18]
consistently reported improved oncologic outcomes
associated with elective neck dissection in early-stage tumors.
Cruz et al. [15] observed a higher 3-year overall survival rate
in patients undergoing elective neck dissection (80%)
compared with observation (67.5%). Furthermore,
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Hutchinson et al. [18] explicitly demonstrated that the
survival benefit associated with elective neck dissection
persisted even after restaging tumors according to TNM 8,
particularly within the T1 category.

Additional retrospective and prospective analyses have
reinforced these findings, providing cumulative evidence that
elective neck dissection improves regional control and
survival, especially in tumors with increased depth of
invasion. Multiple studies have identified DOI thresholds
ranging from 2 to 4 mm as clinically relevant cut-off values
above which the risk of occult metastases increases
substantially [16, 17, 19, 20]. While some authors advocate
elective dissection for DOl >2 mm, most contemporary
guidelines converge around a DOI threshold of 4 mm as a
practical and evidence-supported indication for neck
treatment [3].

The incorporation of depth of invasion into TNM 8 has
fundamentally altered the interpretation of early-stage
disease. While this has improved prognostic stratification, it
has also complicated the translation of historical evidence into
modern clinical practice. Many tumors previously classified
as T1 based solely on surface dimensions would now be
upstaged, thereby redistributing risk across T categories.
Importantly, this stage migration does not invalidate earlier
evidence supporting elective neck dissection; rather, it
suggests that DOI-driven biological aggressiveness, rather
than tumor size alone, underpins the observed survival
benefit.

It must be emphasized that data specifically generated under
TNM 8 remain limited [21, 22, 23]. Only a small number of
recent studies have directly addressed selective neck
dissection in T1-T2 cNO tumors staged according to the
updated classification. Nevertheless, available evidence
suggests that the oncologic rationale for elective neck
dissection remains valid despite the stage migration
introduced by DOI-based staging [18].

Extent of Neck Dissection

There is broad consensus that, in early-stage ¢cNO OSCC,
elective neck dissection should include at least cervical levels
[-II1 [4, 24]. From a clinical standpoint, limiting elective neck
dissection to levels I-III represents a compromise between
oncologic thoroughness and functional preservation. The
majority of occult metastases are confined to these levels,
while extension beyond level III increases operative time,
morbidity, and the risk of shoulder dysfunction without
consistently improving survival outcomes. Therefore, the
decision to extend dissection should be individualized, taking
into account tumor subsite, DOI, and radiologic suspicion
rather than applied routinely. This approach balances
oncologic adequacy with acceptable morbidity. While skip
metastases to level III or IV have been reported—particularly
in tongue carcinoma—their incidence remains relatively low
—15,8% [27].

Some studies have demonstrated improved regional control
when the lower jugular chain is included; however, others
have failed to show a survival benefit from routine inclusion
of level IV in elective dissection. Specifically, Huang et al.
reported a low incidence of level IV metastases (2.7%) and

found no significant difference in 5-year overall or disease-
free survival between patients undergoing supraomohyoid
neck dissection (levels I-III) and those treated with more
extensive dissections [12]. Similarly, involvement of level IIb
appears uncommon, leading several authors to suggest that it
may be safely preserved in selected patients [28, 29, 30].

Sentinel Lymph Node Biopsy

Sentinel lymph node biopsy has emerged as a less invasive
diagnostic approach for staging the cNO neck in early OSCC
and is incorporated into several international guidelines,
including NICE recommendations [24, 3, 25]. To date, only
one randomized prospective trial has directly compared
SLNB with elective neck dissection [31]. This study
demonstrated comparable 2- and 5-year overall and disease-
specific survival between the two strategies, with 5-year
disease-specific survival rates of 87.1% for SLNB and 88.6%
for elective dissection [31]. Cervical recurrence rates were
approximately 10% in both groups [31]. Importantly, SLNB
was associated with significantly lower morbidity during the
first six months following treatment, highlighting its potential
advantage in selected patients [31].

The large European SENT trial further validated the
diagnostic performance of SLNB, reporting a sensitivity of
86%, a negative predictive value of 95%, and a false-negative
rate of 14% [32]. However, false-negative rates varied by
tumor subsite, reaching up to 21% in posterior tongue lesions,
underscoring the technique’s limitations [32].

From a clinical perspective, SLNB offers the potential to
spare up to 70% of patients from unnecessary neck dissection
and its associated morbidity [32, 25].

Despite its advantages, sentinel lymph node biopsy should be
viewed primarily as a staging tool rather than a therapeutic
intervention.  False-negative results, particularly in
anatomically complex subsites such as the posterior tongue,
remain a significant concern. Furthermore, the oncologic
safety of SLNB is highly dependent on institutional
experience, availability of nuclear medicine infrastructure,
and adherence to strict surveillance protocols. In less
specialized settings, these requirements may limit the
generalizability of SLNB as a universal alternative to elective
neck dissection.

3. Conclusion

The management of the clinically negative neck in early-stage
OSCC continues to evolve, particularly in light of the TNM §
staging system and the incorporation of depth of invasion as
a key prognostic parameter. Despite stage migration and
reclassification, the cumulative body of evidence supports
elective neck dissection as an oncologically sound strategy for
T1-T2 cNO tumors, especially in cases with DOI exceeding 4
mm [18].

Sentinel lymph node biopsy represents a valid alternative in
carefully selected patients, offering comparable survival
outcomes with reduced short-term morbidity. However, its
diagnostic limitations and dependence on institutional
expertise necessitate cautious patient selection and rigorous
follow-up [4, 33, 24].
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Ultimately,

decision-making should be individualized,

integrating tumor-related risk factors, patient reliability, and
available surgical expertise. Future prospective studies
explicitly designed around TNM 8 are needed to refine risk
stratification and further optimize management algorithms for
the early cNO neck.
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