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Abstract The neck control strategies of early-stage oral squamous cell carcinoma (OSCC) pa-
tients with clinical node-negative neck remain uncertain. These patients could be benefit from
elective neck dissection (END) alongside primary tumor excision; but current evidence on END
versus observation for OSCC of stage I only is not yet analyzed collectively in detail. Herein, this
short communication aimed to evaluate the neck control strategies of stage I OSCC, mainly END
versus observation. A total of 740 patients with stage I OSCC, comprising 434 underwent END and
306 received observation, were identified from literature. The results showed that stage I OSCC
patients would not be benefit from END based on the analysis of neck nodal recurrence and
overall survival. An ideal strategy would likely be to avoid neck dissection for stage I OSCC pa-
tients with N0 neck. Immune checkpoint therapy is such a potential strategy, which aims at eli-
citing potent antitumor immune responses within lymph nodes hold promise for treating
patients with early-stage OSCC and may prove more efficacious than lymphadenectomy in a
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variety of scenarios. Consequently, neck dissection for stage I OSCC could be approached with
caution, particularly in patients receiving immune checkpoint therapy.
ª 2023 Association for Dental Sciences of the Republic of China. Publishing services by Elsevier
B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
Introduction

Oral squamous cell carcinoma (OSCC) is characterized by a
high risk of neck regional lymph node (LN) metastasis,
especially the tumor-draining lymph nodes (tdLNs).1 LN
metastasis is the most significant prognostic factor for
recurrence and survival rate, reducing the survival rate by
50%.2 Although there is a consensus that neck dissection
must be considered when apparent LN metastasis is clini-
cally found, the strategies of neck control of early-stage
OSCC patients with clinical node-negative (cN0) neck
remain uncertain. Increasing evidence indicates that elec-
tive neck dissection (END) alongside tumor excision for
early-stage OSCC patients with cN0 neck can reduce the
risk of neck nodal recurrence and improve overall/disease-
free survival compared to observation alone.2 Of note, the
previous systematic review and meta-analyses always
analyzed stage I (T1N0M0) in combined with stage II
(T2N0M0);3e5 but the evidence on END versus observation
for OSCC of stage I only is not yet analyzed collectively in
detail.

Immunotherapy that changed the therapeutic scenario
in oncology are involved in the interplay between tumor
cells and T lymphocytes. Programmed cell death (PD)-1/PD-
ligand 1 (L1) axis and cytotoxic T-lymphocyte antigen 4
family represent the targets of immune checkpoint
blockade (ICB) therapy.6 For head and neck cancer, the vast
majority of the preclinical and clinical studies on immu-
notherapy were conducted in locally advanced and recur-
rent/metastatic head and neck squamous cell carcinomas
(HNSCC).6e8 In contrast, few studies on immunotherapy
were conducted in early-stage head and neck cancer. Using
paired tumor and LN samples (uninvolved [uiLN] and/or
metastatic [metLN]) obtained from patients with locally
advanced HNSCC, a high-impact study by Rahim et al.9

recently reported that uiLNs play a pivotal role in ICB
immunotherapy. Surgical removal of the uiLNs was
demonstrated to be disrupt responses to ICB therapy in
mouse models and human patients.10

In such a context, the objective of this short communi-
cation is to evaluate the neck control strategies of stage I
OSCC including END, observation, and immunotherapy, and
put forward a perspective that stage I OSCC patients
received primary tumor resection without neck dissection
benefit from ICB immunotherapy.
Materials and methods

As per the methodology described previously,3e5 a system-
atic literature search regarding the studies in English lan-
guage on END versus observation for OSCC of stage I only
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from PubMed, Cochrane libraries, and EMBASE databases
was conducted on Mar 22, 2023. Medical subject term “stage
I or T1N0*“, “neck dissection”, “immunotherapy” “immune
checkpoint”, and “OSCC” and its synonyms in title/abstract
were used, according to the search strategy described in
Supplementary Table S1. Studies included in this analysis
met the following inclusion criteria: (i) physical examination
(neck palpation), ultrasonography, and imaging examination
(computed tomography, magnetic resonance imaging, or
positron emission tomographyecomputed tomography)
confirmed stage I (cT1N0M0); (ii) The diagnosis of OSCC was
confirmed by pathologic examination; (iii) These patients
did not receive any prior treatment and received surgical
excision of the primary tumor with or without END. (iv) The
studies had reported the clinical outcomes for both groups
and the reported outcome measures included neck nodal
recurrence (NNR), disease-free survival (DFS), or overall
survival (OS). Studies with insufficient data and animal ex-
periments were excluded. Data search and extraction were
undertaken independently by two investigators (C.Y. and
W.L.), and any disagreement was resolved in a consensus
symposium. Statistical analysis was performed by applying
Review manager version 5.4 (Cochrane Collaboration, Ox-
ford, UK), as per the statistical methods described by Cai
et al.5
Results

Evaluation of elective neck dissection versus
observation for stage I oral squamous cell
carcinoma

As presented in Table 1, there were 8 eligible studies which
addressed the issue of END versus observation for OSCC of
stage I. These were retrospective studies with different
follow-up times (range, 1e196 months) from 6 countries. A
total of 740 patients with stage I OSCC, comprising 434
treated with END and 306 received observation, were
identified. The mean/median age ranged from 52 to 60.7
years, and male patients outnumbered female patients. For
primary tumor sites involved by OSCC, 6 studies contained
only tongue carcinoma as the most common OSCC. Based on
the available data on the outcomes of END versus obser-
vation, 7 studies reported the outcome of neck nodal
recurrence (NNR), 5 and 3 studies reported the outcome of
DFS and OS, respectively. Begg’s funnel plot showed that
there was no evidence for publication bias in these studies
on the outcomes of NNR, DFS, and OS (P > 0.05, Egger’s
test; Supplementary Fig. S1).

As shown in Fig. 1, 367 patients underwent END and 272
received observation were identified to analyze the
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Table 1 Characteristics of included studies on elective neck dissection (END) versus observation (OBS) for OSCC of stage I.

Authors, year Location Study Design No. of
patients

Age (Mean
/median,
range, y)

Male
/Female

Follow-up
(Mean,
range, m)

Cancer
site

END/OBS
(n)

Outcome
measure

Davies et al.
201711

UK Retrospective 148 NA NA NA Oral
cavity

88/60 NNR, OS

Huang et al.
201712

China Retrospective 101 NA NA 4e84 Tongue 67/34 DFS, OS

Peng et al.
201413

USA Retrospective 123 56, 27-92 64/59 29, 1-196 Tongue 88/35 NNR, DFS

Zhang et al.
201414

USA Retrospective 65 60.7, 24-91 32/33 56.8, 3-148 Tongue 36/29 NNR, DFS

Liu et al.
201115

China Retrospective 131 52, 21-91 79/52 NA Tongue 88/43 NNR, DFS, OS

Ryott,
201116

Sweden Retrospective 74 NA NA 40 Tongue 30/44 NNR

An et al.
200817

Korea Retrospective 49 56, 26-88 35/28 59, 12-191 Tongue 13/36 NNR, DFS, OS

Dias et al.
200118

Brazil Retrospective 49 59, 37-92 32/17 57, 7-153 Tongue,
mouth
floor

24/25 NNR, DFS, OS

DFS, disease-free survival; NA, not available; NNR, neck nodal recurrence; OS, overall survival; OSCC, oral squamous cell carcinomas.
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outcome of NNR in stage I OSCC. A marginally significant
association of NNR with END versus observation was found
with the fixed effect (odds ratio, 0.63; 95% confidence in-
terval [CI], 0.39e1.02; P Z 0.06), suggested that END could
have a lower risk of NNR compared to the observation
group. As for DFS, 228 patients underwent END and 159
received observation were identified to analyze this
outcome. A significant association of DFS with END versus
observation was found with the fixed effect (hazard ratio,
0.48; 95%CI, 0.30e0.78; P Z 0.003), suggested that END
decreased the risk of DFS compared with the observation
group. As for OS, 168 patients underwent END and 130
received observation were identified to analyze this
outcome. Lack of association of OS with END versus obser-
vation was found with the fixed effect (hazard ratio, 0.60;
95%CI, 0.30e1.21; P Z 0.15), suggested that END could not
influence OS compared with the observation group.

Perspective on immune checkpoint therapy for
stage I oral squamous cell carcinoma

There was lack of eligible study which addressed the issue
of ICB immunotherapy for stage I OSCC. Based on the re-
sults of a high-impact study by Rahim et al.,9 we put for-
ward a perspective that stage I OSCC patients may benefit
from ICB immunotherapy. Rahim et al.9 identified the pro-
genitor exhausted T (Tpex) cells being a population of
CD8þ T cells from uiLNs of human HNSCC in modulating
anti-tumor in response to ICB immunotherapy. Tpex cells
are clonally increased in uiLNs and peripheral blood of
HNSCC patients following anti-PD-L1 immunotherapy
before surgery, these clone cells expanded within the pri-
mary tumor, suggestive of migration from tdLNs and dif-
ferentiation into intermediate exhausted T cells.9 Thus, the
efficacy of ICB immunotherapy is reliant upon activation of
tdLN-resident lymphocytes whose subsequent migration to
642
the tumor microenvironment is an essential feature of
effective antitumor immunity. Meanwhile, the presence of
LN metastases in patients correlated with impaired acti-
vation of these T cells within the metLNs and reduced re-
sponses to anti-PD-L1 immunotherapy.9 This indicates
metLNs may be less responsive to ICB owing to suppression
of Tpex cell populations, and metLNs removal might prove
less consequential than earlier stages where tdLNs still
harbor the potential for activation following ICB immuno-
therapy. Thus, an ideal strategy would likely be to avoid
neck dissection for OSCC patients with N0 neck, particularly
in patients receiving ICB immunotherapy.
Discussion

Although early-stage (stage I/II) OSCC patients with clinical
N0 neck could be benefit from END alongside primary tumor
excision, definitive evidence of its value is lacking due to
publication bias and certain limitations mainly being het-
erogeneity among those studies.3e5 Moreover, some clini-
cians and investigators prefer and recommend an
observation policy partly because neck dissection adversely
affects patients’ quality of life and increased postoperative
complications and costs. Neck dissection cause damage to
neck structures and might be too invasive for patients with
N0 neck; after all, over 70% of early-stage OSCC patients
eventually remain node negativity.2 A systematic review
and meta-analysis reported that 10.5% (95%CI, 8.7e12.7%)
of occult metastatic incidence among T1 tumors was
significantly lower than 24.5% (95%CI, 22.1e27.0%) for T2
tumors.2 More importantly, a systematic review and meta-
analysis reported that patients following pathologically
node-negative neck dissection (pN0) staged T1-T2 with
regional nodal recurrence was still 7.5% (95%CI, 6.4e8.7%),
and concluded that a pathologically negative neck did not



Figure 1 Forest plots of the association between elective neck dissection (END) versus observation (OBS) in cT1N0 oral squamous
cell carcinoma (OSCC) and (A) neck nodal recurrence (NNR), (B) disease-free survival (DFS), and (C) overall survival (OS).
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guarantee against future recurrence.19 Consistently, the
results of this report indicated that stage I OSCC patients
would not be benefit from END based on the analysis of
neck nodal recurrence and OS.

LNs are key facilitators of adaptive immunity and harbor
vast numbers of potentially tumor-reactive lymphocytes.
There is increasing evidence that specific subsets of CD8þ T
cells must be recruited from the LNs to the tumor to drive
therapeutic responses.10 Antitumor immunity and the gen-
eration of tumor-specific cytotoxic CD8þ T cells are reliant
upon the processes within LNs, which is essential for the
efficacy of immunotherapy and targeting ICB to LNs can
enhance efficacy. Indeed, studies in mice and humans have
shown that Tpex cells provide a continual reservoir of
antigen-specific T cells, robustly respond to ICB immuno-
therapy.10 By targeting anti-PD-L1 to tdLNs, Tpex cell
seeding of tumors is increased and the therapeutic
response is enhanced. Direct surgical removal of the LNs
disrupts responses to ICB in mouse models and human pa-
tients.10 On the one hand, the procedure removes a
reservoir of potentially metastatic cells within metLNs and
643
their immunosuppressive effects, perhaps preventing
locoregional LN recurrence and improving progression-free
survival. On the other hand, it also removes the main
hubs of immune education and tumor antigen presentation
in entire LN basin (both uiLNs and metLNs), thus impeding
the capacity of the immune system to generate systemic
antitumor immunity and improve overall survival. Future
immunotherapies would likely benefit from the inclusion of
features to specifically target tdLNs, where are essential
sites for priming antitumor T cell responses and they can
drive tumor antigen-specific immunity and treat metastatic
disease.

Collectively, an ideal strategy would likely be to avoid
neck dissection for stage I OSCC patients with N0 neck,
since the therapeutic benefit of neck dissection remains
uncertain. The strategy that aims at eliciting potent anti-
tumor immune responses within LNs hold promise for
treating patients with early-stage OSCC and may prove
more efficacious than neck dissection in a variety of sce-
narios. Consequently, for stage I OSCC, we argue that neck
dissection should be approached with caution, particularly
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in patients receiving ICB immunotherapy. Hence, it is ur-
gent to assess the design of clinical trials to investigate
whether early-stage (N0 neck) OSCC patients received pri-
mary tumor resection without neck dissection benefit from
ICB immunotherapy.
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