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Abstract

Purpose Primary: To determine the rate of occult cervical metastases in primary temporal bone squamous cell carcinomas
(TBSSC). Secondary: to perform a subgroup meta-analysis of the risk of occult metastases based on the clinical stage of the
tumour and its risk based on corresponding levels of the neck.

Methods A systematic review and meta-analysis of papers searched through Medline, Cochrane, Embase, Scopus and Web
of Science up to November 2021 to determine the pooled rate of occult lymph node/parotid metastases. Quality assessment
of the included studies was assessed through the Newcastle—Ottawa scale.

Results Overall, 13 out of 3301 screened studies met the inclusion criteria, for a total of 1120 patients of which 550 had
TBSCC. Out of the 267 patients who underwent a neck dissection, 33 had positive lymph nodes giving a pooled rate of occult
metastases of 14% (95% CI 10-19%). Occult metastases rate varied according to Modified Pittsburg staging system, being
0% (0-16%) among 12 pT1, 7% (2-20%) among 43 pT2 cases, 21% (11-38%) among 45 pT3, and 18% (11-27%) among
102 pT4 cases. Data available showed that most of the positive nodes were in Level I1.

Conclusion The rate of occult cervical metastases in TBSCC increases with pathological T category with majority of nodal
disease found in level II of the neck.

Keywords Lymph node metastases - Squamous cell carcinoma - Elective neck dissection - Meta-analysis - Temporal bone
carcinoma

Introduction

Temporal bone cancers account for around 0.2% of head

and neck malignancies and squamous cell carcinoma (SCC)

represents the commonest histopathological subtype [1].
Despite its low incidence, temporal bone squamous cell

Paolo Boscolo-Rizzo and James Tysome contributed equally to the carcinomas (TBSCC) are aggressive diseases with poor
paper.

P4 Daniele Borsetto Department of Otolaryngology, Head and Neck Surgery,
db847@cam.ac.uk University Hospital of Larissa, 41110 Larissa, Greece

Unit of Cancer Epidemiology, Centro di Riferimento

1 . .
Department of ENT, Addenbrookes Hospital, Cambridge Oncologico di Aviano (CRO) IRCCS, Aviano, Ttaly

University Hospitals NHS Foundation Trust, Cambridge,
UK 7 Department of Medical, Surgical and Health Sciences,
University of Cambridge, Cambridge, UK IStZit]lon of Otolaryngology, University of Trieste, Trieste,
Department of ENT, Lister Hospital, East and North Herts

NHS Trust, Stevenage, UK

Department of Radiation Oncology, Centro di Riferimento
Oncologico di Aviano (CRO) IRCCS, Aviano, Italy

@ Springer


http://orcid.org/0000-0003-3464-2688
http://crossmark.crossref.org/dialog/?doi=10.1007/s00405-022-07399-3&domain=pdf

5574

European Archives of Oto-Rhino-Laryngology (2022) 279:5573-5581

survival outcomes and high morbidity. Patients usually pre-
sent with a troublesome discharging ear, hearing loss, pain,
head and neck lumps and not infrequently a facial palsy [2].
A combination of biopsies and CT as well as MRI imaging
is essential to investigate, diagnose and stage the disease
for treatment options. Although there is no Union for Inter-
national Cancer Control (UICC) or American Joint Com-
mittee on Cancer Control (AJCC) classification systems for
TBSCC, the modified Pittsburgh staging is commonly
employed [3].

TBSCC tend to spread locally rather than metastasize to
regional lymph nodes or distant sites, making radical resec-
tion of the primary lesion the mainstay of treatment. There-
fore, while neck dissections (ND) are generally advocated in
the presence of nodal disease, although survival of patients
with neck metastases is very poor [4], its role in a clinically
NO neck (cNO) has been a subject of debate, mainly due to
the lack of evidence and because many institutions will rou-
tinely treat at least the upper neck as well as the primary site
with adjuvant radiotherapy. The UK national multidiscipli-
nary guidelines on the management of head and neck cancer
[5, 6] have recommended that all TBSCC with cNO undergo
neck dissection of levels 2-5 based on Rinaldo et al.'s narra-
tive review, which estimated that the risk of occult metasta-
ses lies between 17 and 25% [7]. Others may decide on the
extent of neck dissection based on the clinical staging, or on
performing no neck dissection given that radiotherapy may
be planned post-operatively to the neck.

With these discrepancies in mind, the aim of this sys-
tematic review and meta-analysis is to estimate the rate of
occult cervical metastases in primary TBSSC and to analyse
the evidence on the indication and extent of elective neck
dissection in these tumours.

Methods
Ethical consideration

As the meta-analyses did not involve any direct patient care
within or outside the NHS, Research Ethics Committee
approval was not necessary. The project did not constitute a
form of audit nor research and hence local audit and research
department approval were not required either.

Outcome measures

The primary outcome of this meta-analysis is the prevalence
of occult cervical metastases in primary TBSSC. The sec-
ondary outcome is a) to perform a subgroup meta-analysis
of the risk of occult metastases based on the clinical stage
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of the tumour and b) the rate of occult metastases in each
level in the neck.

Search strategy

This systematic review and meta-analysis were conducted
following the preferred reporting items for systematic
reviews and meta-analyses (PRISMA) checklist [8]. Med-
line (via Ovid), Cochrane, Embase (via Ovid), Web of
Science (Core Collection) and Scopus were searched from
inception through to November 2021 (Appendix 1). The
research was conducted according to PRISMA criteria.
A combination of MeSH terms and free-text words were
utilized to search for “temporal bone squamous cell carci-
noma” or “temporal bone” or “squamous cell carcinoma”
AND “Neck dissection” OR “Elective” OR “Node” OR
“Lymphnode” OR “Lymph node” OR “NO”.

The reference lists of articles included in this review
as well as narrative reviews published in the last
10 years were also manually searched to minimize the risk
of missing data. Two authors (DB and AV) independently
screened all titles and abstracts generated by the search
and then evaluated the full texts of all the relevant articles
identified against the inclusion criteria (Fig. 1); a third
author (PBR) settled discordances when present.

Selection criteria

Studies were included in the analysis if they met the fol-
lowing criteria:

(a) Population study including previously untreated pri-
mary squamous cell carcinoma involving the temporal
bone.

(b) Neck staging carried out by performing ultrasound
(US) and/or computerized tomography (CT) and/or
magnetic resonance imaging (MRI) and/or positron
emission tomography (PET).

(c) Studies reporting complete or extractable data on the
number of patients with cNO TBSSCs, number of elec-
tive neck dissections and cases of occult metastases.

The exclusion criteria were:

(a) Studies that did not declare precisely how they staged
the neck (palpation or imaging) before elective dissec-
tion.

(b) Studies with fewer than five patients.

(c) Non-English language studies.

(d) Reviews, editorials and letters.

(e) Studies containing aggregated and non-extractable data,
or duplicated data from previously published work.
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IDENTIFICATION PubMed Medline

(n=1187)

Scopus

(n=1064)

Embase Cochrane Web of Science

(n=663) (n=47) (n=340)

Excluded (n=3270)
Reasons:

SCREENING
(n=3301)

Titles and abstracts of the papers screened

- Other topics
— | - Duplicated studies
- Non-English

- Reviews
- Case reports
- Editorials

ELIGIBILITY

(n=31)

Full text articles assessed for eligibility

Excluded (n=18)
Reasons:

- Not available data on
clinically NO patients

- Authors contacted but
unable to provide data

INCLUDED

Full text articles eligible (n=13)

requested
- Secondary data

Fig.1 PRISMA flowchart of study inclusion process

(f) Non-squamous cell carcinoma or metastasis.
(g) Recurrent disease.

We defined occult metastases (pN +/cNO) as lateral cervi-
cal lymph node metastases identified upon elective neck dis-
section of patients with clinically uninvolved cervical lymph
nodes (cNO) at preoperative staging.

Data extraction and statistical analysis

An electronic data-collection form was used to extract the
following data from each of the included studies: author,
year of publication, study design, country and period of
conduction, number of patients, demographic character-
istics, staging, grading of the tumours, type of imaging
used to stage the neck, criteria used for elective neck dis-
section and dissected levels if specified, number of cNO
patients who underwent elective neck dissection and cases
of occult metastases identified (pN +/cNO). The authors of
the selected studies were contacted in order to gather miss-
ing information about individual patient data and attempt
to perform subgroup meta-analysis. Two authors (DB, AV)

independently assessed the quality of the included studies
with the Newcastle—Ottawa Scale [9].

The pooled proportion of occult metastases and cor-
responding 95% confidence interval (CI) were calculated
according to random-effects models of DerSimonian and
Laird [10], using the logit transformation and weighting
through the inverse variance method. Statistical heterogene-
ity among studies was evaluated using the /> and 7 statistics.
Influence analysis was performed when pooled proportions
were estimated from five or more studies: pooled proportion
was calculated by omitting one study at a time. Publication
bias was assessed through a funnel plot [11].

The results of the meta-analysis were presented graphi-
cally using forest plots, plotting the individual paper, pooled
proportions and corresponding 95% CI. Analyses were con-
ducted using R 3.6, and statistical significance was claimed
for p <0.05 (two sided).
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Results Demographics
Literature search The 13 articles [4, 12-23] that satisfied the criteria for

The literature review yielded 3301 articles. From the review
of the titles and abstracts, 3270 articles were excluded for
being irrelevant to the topic, non-English language, non-
original, case reports, editorials or duplicated studies
(Fig. 1). Twenty-six full-text articles were examined report-
ing elective neck dissection in the therapeutic management
of cNO in squamous cell carcinoma of the temporal bone. Of
these, 18 were excluded as they did not meet the inclusion
criteria, or because there were no available data on clinically
NO patients, the data were secondary, or because the authors
were contacted but were unable to provide the data requested
(authors of the studies were contacted where required for
information about individual patient data to ensure a sub-
group meta-analysis could be performed for specific tumour
histology of squamous cell carcinoma). From the articles
included in the systematic review, it was determined that 13
studies fully satisfied the inclusion criteria.

Table 1 Description of included studies

inclusion in the systematic review and meta-analysis were
retrospective case series published between 2009 and
2021. All the studies focused on management of squamous
cell carcinoma of the temporal bone. Patient demographics
were only available in six studies [4, 12—15, 18]. The total
population of the included studies was 1120 patients, 550
of whom had squamous cell carcinoma. Studies ranged
from 6 to 124 patients with an overall median of 45.8
patients. Gender was reported in ten articles, with 239
(54%) male and 204 (46%) female.

Core data

Data on positive SCC histology were available for all 550
patients; of which 267 patients had undergone a neck dis-
section. Positive metastatic lymph nodes were found in 33
of these 267 patients (Table 1). Only four studies reported
the level of the positive lymph nodes [13, 14, 18, 21].
Komune et al., Ng et al., Gidley et al. and Cristalli et al.
had reported a total of 55 cases undergoing prophylactic

Author and year  Patients M/F ratio Mean age cNO Patients pN+patients Positive levels pT of cNO patients ~ ¢cNO resulted pN +
with who received
TBSCC ND
Cristalli et al., 17 15/2 74 8 I 12:2/T3:5/T4:1 173
2009
Chang et al., 10 9/1 56.5 2 na T2:1/T4:1 174
2009
Zanoletti et al., 47 Na na 40 na T1:4/T2:11/T3:13 3 T4
2010 /T4:12
Gidley et al., 124 66/58 60 19 1I T1:2/T2:7/T3:1/TA:9 1T2/17T3/1T4
2010
Morris et al., 39 Na na 16 na na na
2012
Masterson et al., 60 31/29 62.5 49 na T2:8/T3:7/T4:34 2 T4
2014
McRackan et al., 60 Na 73 46 na na na
2014
Ngetal., 2015 6 4/2 63 I T3:2/T4:3 173
Matoba et al., 25 15/10 66.5 5 na T4:5 0
2018
Correia-Rodri- 15 6/9 77 7 na 12:2/T3:3/T4:2 174
gues et al. 2020
Komune et al., 71 28/43 65 22 1L 11T T1:3/T2:9/T3:4/T4:5 1T72/17T3/1T4
2021
Piras et al., 2021 66 37/29 63 26 na T3:2/T4:24 4T4
Smit et al., 2021 49 28/21 65 21 na T1:3/T2:3/T3:9/T4:6 1T2/27T3/1T4

pT pathological staging according to Pittsburgh classification
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neck dissections of which eight patients had positive nodal
involvement. Six of these patients were found to have
nodes in level II of the neck with the levels not reported
in the remaining two patients [13, 14, 18]. The data on
tumour grading based on Modified Pittsburgh classifica-
tion were available in 202 out of the 267 patients with the
following percentages: T1=5.9%, T2=21.3%, T3=22.2%,
and 74=50.5%.

Meta-analysis pN +/cNO

In the 13 studies, neck staging was determined by a combi-
nation of PET, MRI, US and/or CT. Of these 267 patients
with TBSCC and cNO necks, there were 33 cases were pN+/
cNO, with a pooled rate of occult metastases of 14% (95%
CI: 10-19%—Fig. 2); with corresponding levels of neck dis-
sected known in 14 patients. No publication bias emerged by
inspection of funnel plot (Supplementary Fig. 1.A). Influ-
ence analysis did not report substantial modification when
one study was omitted at a time, with pooled proportion
ranging from 13 to 15% (Supplementary Fig. 1.B). Of the
267 patients included in the meta-analysis, 202 patients had
data available on the Tumour stage according to the Pitts-
burgh classification: 12 cases were pT1 with a pooled rate
of occult metastases of 0% (95% CI: 0—-16%), 43 cases were
pT2 with a pooled rate of occult metastases of 7% (95%
CI: 2-20%), 45 cases were pT3 with a pooled rate of occult
metastases of 21% (95% CI: 11-38%), and finally 102 cases
were pT4 with a pooled rate of occult metastases of 18%
(CI: 11-27%) (Fig. 3).

Quality of studies assessed and risks of biasness

Seven out of the 13 studies reported a Newcastle-Ottawa
Scale (NOS) score > 7, meaning they are high quality stud-
ies, but the NOS median of 7 establishes an overall low risk
of bias in the meta-analysis. A detailed report on the quality
of included studies according to the Newcastle-Ottawa Scale
is reported in Supplementary Table 1.

Discussion
Summary of findings

Our meta-analyses of 267 cNO TBSCC patients estimated an
overall rate of occult lymph nodes metastases of 14% with
level II being the only affected neck region, although the
level was only known in 8 patients.

Comparison to other studies

The treatment of TBSCC remains a multidisciplinary chal-
lenge. The treatment of a clinical NO neck has been fraught
with controversies and differing opinions, particularly on the
benefits of a prophylactic neck dissection, the extent of dis-
section and the role of postoperative radiotherapy. Regional
lymph node involvement has negative impact on progno-
sis. Morris [17] reported a 5-year disease-specific survival
(DSS) of 18.8% and 80.8% in node-positive and node-nega-
tive patients while Nakagawa [24] found a 5-year estimated

Study pN+ Patients Proportion (95% Cl)
Smit, 2021 4 21 ——— 0.19 (0.05-0.42)
Piras, 2021 4 26 —— 0.15 (0.04-0.35)
Komune, 2021 3 22 —— 0.14 (0.03-0.35)
Correia—Rodrigues, 2020 1 7 0.14 (0.00-0.58)
Matoba, 2018 0 5 ; 0.00 (0.00-0.52)
Ng, 2015 1 6 0.17 (0.00-0.64)
McRackan, 2014 8 46 — 0.17 (0.08-0.31)
Masterson, 2014 2 49 —— 0.04 (0.00-0.14)
Morris, 2012 2 16 ——— 0.12 (0.02-0.38)
Gidley, 2010 3 19 —— 0.16 (0.03-0.40)
Zanoletti, 2010 3 40 ——— 0.07 (0.02-0.20)
Chang, 2009 1 2 : 0.50 (0.01-0.99)
Cristalli, 2009 1 8 0.12 (0.00-0.53)
Random effects model 33 267 e 0.14 (0.10-0.19)
Heterogeneity: 1% = 0%, 1:2 =0,p=0.81 ! ! ! ! !
0 02 04 06 038

Fig. 2 Forest plot for the prevalence of occult cervical metastases (pN+)
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Fig. 3 Forest plot for the Pittsburgh T1

prevalence of occult cervical Study pN+ Patients Proportion (95% CI)
metastases (pN+) according to
Pittsburgh tumour stage Smit, 2021 0 3 0.00 (0.00-0.71)
Komune, 2021 0 3 0.00 (0.00-0.71)
Gidley, 2010 0 2 - 0.00 (0.00-0.84)
Zanoletti, 2010 0 4 —_— 0.00 (0.00-0.60)
Random effects model 0 12 _— 0.00 (0.00-0.16)
Heterogeneity: 7=0%, t?=0.00, p=1.00 I I I I I !
0 02 04 06 08 1
Pittsburgh T2
Study pN+ Patients Proportion (95% CI)
Smit, 2021 1 3 : 0.33 (0.01-0.91)
Komune, 2021 1 9 — 0.11 (0.00-0.48)
Correia—Rodrigues, 2020 0 2 : 0.00 (0.00-0.84)
Masterson, 2014 0 8 —_—_— 0.00 (0.00-0.37)
Gidley, 2010 1 7 — 0.14 (0.00-0.58)
Zanoletti, 2010 0 11 —_ 0.00 (0.00-0.28)
Chang, 2009 0 1 - 0.00 (0.00-0.98)
Cristalli, 2009 0 2 : 0.00 (0.00-0.84)
Random effects model 3 43 - 0.07 (0.02-0.20)
Heterogeneity: 2=0%, 12=0.00, p=1.00 f I I I I I
0 02 04 06 08 1
Pittsburgh T3
Study pN+ Patients Proportion (95% CI)
Smit, 2021 2 9 — 0.22 (0.03-0.60)
Piras, 2021 0 2 : 0.00 (0.00-0.84)
Komune, 2021 1 4 : 0.25 (0.01-0.81)
Correia—Rodrigues, 2020 0 3 : 0.00 (0.00-0.71)
Ng, 2015 1 3 - 0.33 (0.01-0.91)
Masterson, 2014 0 7 —_— 0.00 (0.00-0.41)
Gidley, 2010 1 1 : 1.00 (0.03-1.00)
Zanoletti, 2010 0 13 —_— 0.00 (0.00-0.25)
Cristalli, 2009 1 3 : 0.33 (0.01-0.91)
Random effects model 6 45 ~— 0.21 (0.11-0.38)
Heterogeneity: 1?=0%,t*=0,p =067 f I I I I I
0 02 04 06 08 1
Pittsburgh T4
Study pN+ Patients Proportion (95% CI)
Smit, 2021 1 6 R EE—— 0.17 (0.00-0.64)
Piras, 2021 4 24 —a 0.17 (0.05-0.37)
Komune, 2021 1 5 0.20 (0.01-0.72)
Correia-Rodrigues, 2020 1 2 - 0.50 (0.01-0.99)
Matoba, 2018 0 5 —_— 0.00 (0.00-0.52)
Ng, 2015 0 3 : 0.00 (0.00-0.71)
Masterson, 2014 4 34 . 0.12 (0.03-0.27)
Gidley, 2010 1 9 —— 0.11 (0.00-0.48)
Zanoletti, 2010 3 12 —_— 0.25 (0.05-0.57)
Chang, 2009 1 1 - 1.00 (0.03-1.00)
Cristalli, 2009 0 1 0.00 (0.00-0.98)
Random effects model 16 102 - 0.18 (0.11-0.27)

Heterogeneity: 12=0%, =0, p =0.83

survival rate of 70% in patients with negative regional lymph
node involvement, but a significant decline in estimated sur-
vival to 19% in patients with positive lymph node involve-
ment. Masterson et al. [4] reported a 5-year overall survival
of 0% in his cohort of TBSCC with positive lymph node
involvement. The negative impact of nodal metastasis on
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survival supports the argument that complete surgical clear-
ance of the tumour both at primary site and in the neck is
required irrespective of the presence of nodal involvement.

Historically, elective neck dissections have been advo-
cated for cNO necks in patients with head and neck SCC
thought to have a 20% risk of occult cervical metastases.
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This recommendation was based on risk—benefit analyses
performed in the 1970s by authors such as Ogura et al.[25]
and Lee et al.[26]. It was commonly accepted then that radi-
cal neck dissections were the main surgical approaches of
choice for total disease clearance, which in effect also carries
a higher morbidity with the associated removal of the acces-
sory nerve, internal jugular vein and/or the sternocleidomas-
toid muscle. It is understandable why a 20% cut off was a
reasonable historic choice to balance the pros and cons of
the surgery. Since then, the surgical procedures for cNO have
evolved from radical neck dissections to functional, selective
and highly selective procedures with consequent reduction
in morbidity. These more selective approaches have been
shown to adequately remove pathology while minimising
morbidity such as shoulder dysfunction and have become
the more mainstay form of prophylactic treatment of cervi-
cal disease. With the change in surgical technique over the
years, it seems reasonable to re-evaluating the 20% cut off
point and accept a lower risk of metastases as an indication
for a selective neck dissection to achieve adequate disease
removal and pathological neck staging.

Clinical applicability

While previous studies have included different approaches
to selective neck dissection, the little data available has only
showed occult metastases at level II. As no level V found
metastases were found and given the increased risk of dam-
age to the accessory nerve, these data do not support inclu-
sion of level V in a selective ND for a cNO neck. While some
authors have suggested a that frozen section samples are sent
for Level II prior to proceeding to dissect other levels in the
neck based on the results, it seems reasonable to perform
a supraomohyoid or level II and III neck dissection in cNO
necks given that this also facilitates vessel preparation for
a microvascular free flap as is often required in these cases
[27, 28].

Based on our meta-analysis’s findings of an 14% occult
risk of TBSCC cervical metastases, specifically 21% for pT3
and 18% for pT4 tumours predominantly confined to level II,
we would advocate a selective level II and III neck dissection
in T3 and T4 TBSCC patients after taking into account the
low morbidity of the procedure and the aggressiveness of the
cancer. This approach can be beneficial in a number of ways:
by removing the cervical lymph nodes, one would be able
to accurately stage the neck of and remove metastases not
apparent on clinical staging, potentially avoiding adjuvant
treatment completely if histological outcomes are favourable
for this option [28]. Elective neck dissection has proved to
improve the prognosis in head and neck cancers patient [29]
as only a single modality treatment of the neck is required
if pathologically NO, avoiding adjuvant radiotherapy of the
regional lymph nodes and its related complications [30]. The

low rate of occult metastases found in our pT1 (0%) and pT2
(7%) analysis and relatively small rare occurrence of T1 and
T2 TBSCC would suggest that an elective neck dissection
is not required echoing the recommendations from Morris
etal. [17].

The role of adjuvant prophylactic radiotherapy as well
as the total dose of radiation for elective neck treatment in
TBSCC patients remains debatable. Although most clini-
cians would agree that radical surgery should be followed
by postoperative radiation therapy (PORT) in cases with
adverse histopathological features (e.g. advanced tumours,
multiple nodal involvement, extracapsular spread, perineu-
ral invasion, positive margins) [31, 32], the overall survival
of patients with stage III-IV disease remains low despite
dual modality of treatment [33, 34]. Intensity-modulated
radiotherapy (IMRT) has been shown to reduce the sever-
ity of toxicity and significantly improve quality of life in
head and neck cancer patients [35]. However, even treat-
ment regimens incorporating doses of IMRT with 54-63 Gy
of adjuvant radiotherapy, which is considered adequate in
intermediate-risk disease management according to NCCN
guidelines [36] may be excessive in clinical NO necks of
TBSCC patients. As there is a general consensus that sin-
gle modality of treatment should be advocated for TBSCC
patients where possible, we feel that surgical excision of the
TBSCC should be accompanied by a selective neck dissec-
tion after a multidisciplinary decision has been made to treat
the cNO neck.

Strength and limitations of the study

The strength of this meta-analysis is represented by its sys-
tematic and quantitative assessment of the role of prophylac-
tic neck dissections in TBSCC using a strict inclusion and
exclusion criteria. Our limitations include the low number
of cases reporting the level of metastases in the neck and the
fact that the rates of occult nodal metastases reported in the
literature could be underestimated as not all cNO patients
underwent a neck dissection. From a statistical point of view,
this meta-analysis has the limitation of having only observa-
tional and retrospective studies included. Furthermore, there
are a relative low number of cases in some of the studies
predominantly as a result of the rarity of these malignancies.
Further limitations of our study include:

(a) Insufficient of data for a statistical analysis on the
prevalence of occult metastases in each of the different
lymph node levels.

(b) Inability to determine whether selective neck dissection
is better than radiotherapy.

(c) The inclusion criteria for many studies were not speci-
fied. This resulted in the exclusion of 17 studies in the
final phase of review.
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It would be helpful to perform a prospective multicentre
study to compare the effectiveness of elective neck dissec-
tion and radiotherapy in TBSCC cNO necks as data from
individual units are unlikely to be sufficiently powered to
influence overall management.

Finally, given the specific purposes of this investigation,
the prevalence of metastases involving intra-parotid lymph
nodes has not been estimated. This aspect should be investi-
gated through a systematic review and meta-analysis specifi-
cally including studies that have addressed this issue.

Conclusion

This meta-analysis estimated a pooled rate of occult lymph
node metastases of 14%, with specific rates of 21% for pT3
tumours and 18% for pT4 tumours. Taking into account
other pertinent factors such as the aim of single modality
of treatment, the need to access the neck for reconstructive
purposes, and the low morbidity for highly selective neck
dissections, we would advocate that a selective neck dissec-
tion of at least level II or upper neck irradiation should be
considered in locally advanced TBSCC.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00405-022-07399-3.
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