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Abstract
Background: The eighth international symposium for sentinel node biopsy (SNB)

in head and neck cancer was held in 2018. This consensus conference aimed to

deliver current multidisciplinary guidelines. This document focuses on the surgical

aspects of SNB for oral cancer.

Method: Invited expert faculty selected topics requiring guidelines. Topics were

reviewed and evidence evaluated where available. Data were presented at the con-

sensus meeting, with live debate from panels comprising expert, nonexpert, and

patient representatives followed by voting to assess the level of support for proposed
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recommendations. Evidence review, debate, and voting results were all considered in

constructing these guidelines.

Results/Conclusion: A range of topics were considered, from patient selection to

surgical technique and follow-up schedule. Consensus was not achieved in all

areas, highlighting potential issues that would benefit from prospective studies.

Nevertheless these guidelines represent an up-to-date pragmatic recommendation

based on current evidence and expert opinion.

KEYWORD S

elective neck dissection, occult metastasis, operative technique, oral squamous cell cancer, sentinel

node biopsy

1 | INTRODUCTION

These consensus surgical guidelines for sentinel node biopsy
(SNB) in clinically node-negative oral cavity squamous cell
carcinoma (OCSCC) aim to facilitate exemplary surgical
management of patients with early stage disease. This docu-
ment along with two others focused on nuclear medicine and
pathology1 are the proceedings of the eighth international
symposium for SNB in head and neck cancer (8th SNB),
held in London, April 2018. These guidelines are intended
to assist practitioners in providing appropriate care for
patients. Guidelines are not inflexible rules or requirements
of practice and are not intended, nor should they be used, to
establish a legal standard of care. The ultimate judgment
regarding the propriety of any specific procedure or course
of action must be made by medical professionals taking into
account the unique circumstances of each case. These guide-
lines should be combined with approved training and contin-
ual audit of outcomes to facilitate the deployment of SNB to
a universally high standard.

SNB has been recommended as a staging tool for patients
with early oral cancer in a number of countries,2 but there
remain controversies related to its use that are yet to be
investigated in prospective studies. The technique was com-
prehensively described in multispecialty guidelines publi-
shed in 2009,3 but since then further experience has been
accrued and recent changes in staging criteria4 alongside
progressive technological refinements necessitate updated
guidance to support clinicians. This document is intended as
a practical guideline for the surgical procedure and has been
developed following a dedicated consensus conference (8th
SNB, Royal College of Physicians, London, April 2018).
Complementary nuclear medicine and pathology guidelines
have been produced which together form a unified guide.1

The Sentinel European Node Trial showed that up to
70% of patients with T1-2 oral cancer staged by SNB were
able to avoid a neck dissection, with an excellent 3-year

disease-free survival of 92%, a figure that rises to 95% in the
sentinel node (SN) negative group.

It should be noted that SNB is a diagnostic test and not a
form of treatment. Additionally SNB is operator sensitive
with a wide range of reported sensitivity (70%-100%) as well
as false negative (FN) results (2.56%-36%5,6).7,8 Outcome
for patients with a FN result (neck recurrence after a nega-
tive SNB) can be poor,9 thus every effort must be made to
reduce the risk of such circumstances occurring. The best
results can be achieved by inter-specialty communication
and attention to detail at every step of the process.

2 | METHODS

2.1 | Formation of consensus group
and selection of topics for review

Surgeons with an active publication record in SNB for oral can-
cer were invited by the 8th SNB organizing committee (MM,
CS, SS, MV) to participate as consensus conference faculty.
Faculty members are considered experts and key opinion
leaders in the field and are listed as authors. They were invited
to suggest topics for review. Suggested topics were organized
into three themes: patient selection, surgical technique, and out-
comes/management. Overlap with topics selected by other spe-
cialist groups (pathology and nuclear medicine) was avoided.
A second round of faculty review was undertaken to formulate
lists of questions for each topic following which faculty were
assigned to review current evidence.

2.2 | Analysis of existing literature and
data contribution

Faculty undertook review of literature with all levels of evi-
dence considered, as this was not designed as a systematic
review. In addition where possible faculty submitted fully
anonymized data that had been collected for audit purposes,
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creating a dataset of over 1000 SNB cases that could be
interrogated to provide additional information for analysis.

2.3 | Faculty consensus

Faculty met prior to the conference to review collected evi-
dence. Faculty recommendations were formulated and trans-
lated into a series of questions (agree/disagree) that could be
debated at the consensus meeting.

2.4 | Consensus conference

The 8th SNB was held in London, April 2018. More than
120 international delegates as well as invited panel members,
comprising clinicians and patient representatives, attended the
meeting. Each attendee was given an electronic voting pad
(Meetoo© voting system, UK). During the meeting, evidence
was presented by faculty and topics debated by panel and
audience members. Finally an agree/disagree vote was
recorded to assess the strength of support for each guide-
line recommendation.

3 | RECOMMENDATIONS

Below are the guideline recommendations agreed upon by
faculty of the 8th SNB following the above process. Where
possible recommendations are supported by references, how-
ever it should be noted that in the absence of published evi-
dence these guidelines constitute expert opinion.

3.1 | Patient selection for SNB

3.1.1 | Clinical staging of the N0 neck

Recommendation 1: Preoperative staging should include
imaging of the neck.

Eligibility for SNB consists of patients with biopsy-proven
OCSCC and accessible oropharynx with clinically and radio-
logically established node-negative (cN0) neck. Cervical node
imaging is required prior to SNB to avoid unnecessary biopsy
in a clearly positive neck.

Staging imaging will usually include MRI, CT, ultrasound
(US), or a combination of these modalities. Studies have not
shown a preference for one modality over another in staging
the N0 neck.10,11 For SNB purposes, single modality imaging
would be sufficient; however, the selection of modality must
be tailored to the expertise and resources available. US is
ideal due to the low cost, functional information gained, and
the possibility to combine with fine-needle aspiration cytol-
ogy (FNAC).

Criteria for a radiologically N0 neck may vary, but
suggested reasonable parameters for a CT and/or MRI are

nodes measuring <1.1 cm or up to 1.5 cm in level II with
no atypical features.12,13 US-guided FNAC should be used
to investigate any enlarged regional nodes, or those with
abnormal features.14

At present positron emission tomography is not routinely
used in the evaluation of early stage tumors. The evidence
supporting its use in staging the N0 neck is mixed,15–17

although this may change with further studies.

3.1.2 | Patient eligibility

Recommendation 2: A patient's overall medical status
should be considered when evaluating candidacy for SNB.

Although SNB may be considered a less invasive proce-
dure than elective neck dissection (END) with an improved
morbidity profile,18–20 this is misleading as SNB is a diag-
nostic test which should be followed by therapeutic treat-
ment in the case of a positive result. In the significantly
medically compromised patient, SNB is not simply an alter-
native choice to END.

Frailty21 has been shown to be a strong predictor of post-
operative complications and prolonged hospital stay in all
surgical patients22 and specifically in head and neck can-
cer.23 It is tempting to offer frail patients SNB to avoid risks
associated with END. However, 20%-30% of patients will
have a positive SNB (SNB+)9,24–27 and will require staged
completion (therapeutic) neck dissection (CND). Frail patients
who have undergone SNB can sometimes deteriorate after
initial surgery and may not recover sufficiently to undergo
CND. The same may occur in patients with multiple medical
comorbidities or a poor performance status preoperatively.28

Our expert recommendation is that SNB should not be used
to avoid END in such patients. However, consensus meeting
voting revealed that 40% of delegates disagreed with the state-
ment “Patients should be selected who are fit enough to with-
stand a second operation later.” In these difficult cases, there
must be full and frank discussion with the patient prior to
offering SNB including the possibility that the full course of
treatment may not be completed, the alternative option being
one surgical procedure encompassing tumor excision and END.

Recommendation 3: SNB can be offered in patients
with previous treatment to the neck.

Patient exclusion criteria for SNB trials have typically
included history of disease affecting lymphatic drainage (eg,
tuberculosis and lymphoma) or previous surgery or radiother-
apy to the neck.9,26,29 Evidence shows that paradoxically SNB
is useful in mapping the true lymphatic drainage in such cases
where altered lymphatic pathways can cause metastasis to occur
in unexpected locations.30 It is recommended that SNB should
also be offered to patients with prior history of lymphatic dis-
eases and second primary tumors of the head and neck.
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3.1.3 | Tumor eligibility

Recommendation 4: Primary tumor must be reliably
resectable to a clear margin without need for entry of the
neck for reconstruction.

SNB is generally recommended for T1-T2 tumors (American
Joint Committee on Cancer [AJCC] 7th edition); however,
preoperative staging can be imprecise and furthermore,
criteria defining tumor stage can change, as with the recent
adoption/publication of the AJCC 8th edition.31 It is rec-
ommended that the principal selection criteria for SNB is that
the primary tumor can be reliably resected with adequate mar-
gins and the defect repaired locally without requiring access
to the neck. It is crucially important that the tumor can be reli-
ably excised with an adequate margin, which may allow the
patient to avoid adjuvant therapy to the primary site.

The ability to excise the primary cancer reliably varies at
sites around the mouth. Combination of both tumor dimen-
sion and anatomical location should be given consideration
prior to offering SNB. It may be difficult to reliably obtain
clear margins in cT2 tumors of the floor of mouth (FOM),
gingiva, buccal mucosa, retromolar region, and palate with-
out requiring free flap reconstruction of the defect, but this is
at the discretion and experience of the surgeon. Conversely,
the oral tongue can tolerate aggressive resection without sig-
nificant detriment to function when repaired locally,32,33

meaning larger tumors can be suitable for SNB.
In addition to site and size, tumor characteristics should

be taken into consideration when selecting patients for SNB.
A discrete lesion that has shown carcinoma-in-situ on biopsy
may also harbor a focus of invasive tumor, making the
patient eligible for SNB (see section 3.2.9). Where possible,
additional representative biopsies should be taken preopera-
tively. Conversely, patients with widespread dysplasia and
field cancerization throughout the mouth may not be suitable
for SNB due to difficulty in assessing the tumor margin for
injection of the tracer.

3.1.4 | Depth of invasion (DOI)

Recommendation 5: DOI in isolation should not be used
to select END over SNB.

DOI is topical given its incorporation in the AJCC 8th Edi-
tion of the TNM classification. The risk of metastasis increases
with tumor depth, but there is no upper or lower limit that can
accurately predict the patient's nodal status.34–36 The SNB
technique brings a paradigm shift to patient assessment. Rather
than trying to predict the presence of a metastasis from popula-
tion statistics the SNB technique personalizes care to the indi-
vidual. SNB accurately determines the presence or absence of
a metastasis in the patient concerned; however, it would seem
logical to aim to avoid two surgical procedures by offering
END initially if there is a high chance that the SNB will give a

positive result. Probabilistic sensitivity analysis by the UK
National Institute of Health and Care Excellence (NICE) states
that SNB is the most cost-effective strategy over watchful-
waiting or END in terms of quality-adjusted life years if the
occult metastasis rate is up to 64.5%.37 Pooled anonymized
SNB datasets (n > 1000) indicates a tumor with approximately
10 mm DOI has 40%-50% chance of occult cervical metasta-
sis. In this same combined cohort, only 8% (80 of 1005) of
the historical SNB cases were upstaged to T3 based on DOI
when re-staged by TNM8 criteria (Figure 1).

In order to fully understand which patients should be
offered SNB it is important to understand the advantages and
limitations of the alternative treatments. END is the current
“gold standard” to which SNB is compared, although END is
not error proof. The recurrence rate in the neck after a pN0
END has been reported to be 9%-18%,20,38–40 and up to 20%
in the case of a pathologically positive END.40 Disease recur-
rence after END not infrequently occurs in the contralateral
neck (30%-39%)40,41; this may be as a result of altered lym-
phatic drainage following surgery or simply that the tumor pri-
mary lymphatic drainage was not only to the ipsilateral neck.
There are currently no prospective randomized studies com-
paring survival outcome for SNB vs END, but SNB appears
to have an advantage in accurately mapping both sides of the
neck (up to 13% contralateral drainage in well-lateralized
tumors9,20,42), early detection of both micrometastasis, and
extra-capsular deposits (up to 58% metastatic deposits are iso-
lated tumor cells (ITCs) or micrometastasis9,43), allowing a
higher salvage rate after recurrence (43% vs 91%20). The
detailed pathological evaluation that SNB allows provides
information on micrometastasis (multiple on occasion) and
ECS that can be overlooked by standard histological evaluation
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FIGURE 1 Occult metastasis rate by tumor depth. Pooled
anonymized data of 1005 SNB cases. Primary vertical axis (left) occult
metastasis rate, secondary vertical axis (right) number of cases, by
tumor depth (mm). Blue bars indicate the rate of positive SNB results;
orange line indicates the number of cases within the cohort [Color
figure can be viewed at wileyonlinelibrary.com]
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of a neck dissection. These features would prompt adjuvant
treatment and may ultimately improve survival.44

The consensus conference was undecided where along the
spectrum of estimated occult metastatic risk there was an
advised tipping point away from SNB to END. Fifty-two per-
cent of the consensus audience voted in favor of offering
SNB if the occult metastasis rate was over 60%. Patient repre-
sentatives on the consensus panels were broadly in favor of
SNB over END at any occult metastasis rate. These patients
preferred SNB to END as they felt it provided the maximum
information for their particular tumor and were not concerned
about an additional surgical procedure even if this entailed
additional morbidity. In the absence of clear evidence, it may
be practical to accept the NICE guidelines of <65% estimated
incidence of neck metastasis as a reasonable limit where SNB
should give way to END. However, the consensus group
would emphasize that selection of patients for SNB with a
preoperative evaluation of DOI of 10 mm or more should be
done carefully and ideally at institutions with extensive expe-
rience with SNB for early stage oral cavity SCC.

3.2 | Surgical technique

3.2.1 | Radionuclide tracers

The selection of radiotracer products varies geographically,
but the radioisotope of choice remains technetium-99m
(99mTc). A full outline of radiotracers and dosage can be
found in the nuclear medicine guidelines complementary to
these surgical guidelines.1 SNB in the head and neck should
not be undertaken with an optical tracer alone.

3.2.2 | Optical tracers

Recommendation 6: Indocyanine green (ICG) optical
tracer is recommended as an adjunct to radiotracer in
FOM OSCC.

Optical tracers can aid intraoperative detection of sentinel
nodes, but the results regarding usefulness of blue dye (Patent
blue V sodium, isosulfan, or methylene blue) have been
inconsistent. Blue dye flows quickly to the SN, but it is not
retained in the node and may washout by the time of
retrieval; additionally, the dye stains the injection site and
some surgeons and patients find this disconcerting. There
is no evidence to suggest that blue dye adversely affects the
ability to identify the tumor margins.9 There is a documented
1% risk of allergic reactions to patent blue dye, although
most are mild in nature.45 There are no recommendations to
test for allergy prior to use in SNB. The anesthetist should be
informed prior to injection of the blue dye as it can interfere
with pulse oximetry. Patients should be warned that urine
and stools will be colored for 24 hours following injection.

Recently, there is a shift in practice toward the use of
ICG, a fluorescent dye as an optical tracer. ICG does not
stain the injection site under white light and the fluorescent
signal can penetrate through overlying soft tissue (typically
to a maximum of 1 cm, which can be increased by compres-
sion of overlying tissue46), facilitating the intraoperative
localization of the SN.47 There is a requirement for a near-
infrared camera to visualize the fluorescent dye during sur-
gery. ICG has shown promise in identifying lymph nodes
located close to the primary tumor (ie, FOM) that may other-
wise be missed due to high gamma signal at the injection site
(shine-through effect).48 “Free-ICG” is a small molecule and
may pass through sentinel nodes in the same way as blue
dye.49 But when ICG is mixed with 99mTc-Nanocoll, it
forms a non-covalent bond, resulting in a multimodal tracer
(ICG-99mTc-Nanocoll)50 that is retained within sentinel
nodes. Alternatively, a separate “cold” ICG-Nanocoll prepa-
ration can be injected independent of the 99mTc-Nanocoll,
just after induction of anesthesia giving a 10-minute window
for the optical agent to drain to the SN(s). Despite the inde-
pendent and temporally separated injection of two tracers
(99mTc-Nanocoll and ICG-Nanocoll), drainage appears to
be reliable to the same SN(s) although this is yet to be
reported in a prospective study. The advantage of this tech-
nique is that a hot and fluorescent node under such circum-
stances gives reassurance that a SN has been found.

The consensus group recommend the additional use of an
optical tracer (ICG is preferred over blue dye) to aid sentinel
node localization, especially for FOM tumors. We believe
the more modalities used to identify the SN the better; how-
ever in the resource constrained environment, the additional
cost may preclude the use of multiple agents. Radiation
remains the mainstay of SN localization.

3.2.3 | Lymphatic drainage patterns

Recommendation 7: Unexpected draining locations iden-
tified by imaging should be investigated during surgery.

The flow of tracer is not random, and tumors at different
sites have a predilection for certain nodal beds. Knowledge
of the high-frequency drainage patterns facilitates SN retrieval.
Around 60% of midline tumors will drain bilaterally, and >10%
of lateralized tumors will drain to the contralateral neck.9

Level II sentinel nodes are invariably located between the
sternocleidomastoid muscle and the posterior belly of digas-
tric muscle. Level III sentinel nodes can frequently be found
where the omohyoid muscle crosses the internal jugular vein
(IJV). These nodes are usually situated superficial to the IJV
but they can also be located posterior to the vein either
superior or deep to the omohyoid muscle.

Although lymphatic drainage can follow high-frequency
patterns, direction of drainage is variable. Intermittently drainage
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is to unexpected locations. Sentinel nodes have been found
in the root of the neck and in the retropharyngeal area deep
to the carotid sheath at the level of the digastric muscle.
Unusual drainage patterns, especially to the contralateral
neck, should always be investigated as anatomically these
are likely to represent a direct drainage pathway from the
tumor (see section 3.2.6).

3.2.4 | Incision placement

Recommendation 8: Location of incision for SNB should
favor retrieval of node over facilitation of neck dis-
section when these issues/priorities conflict.

It is advised that surgical incisions are planned to give
optimal access to SNs and only secondarily to facilitate CND.
This is an important point when commencing an SNB prac-
tice. There has been no recurrence within an incision to date,
and if a CND is required, new incisions can be made without
risk to healing. In most cases, a CND will not be required and
SNB incisions are not associated with a cosmetic deficit.

3.2.5 | FOM tumors

Recommendation 9: Consideration should be given to
exploration of level I lymph nodes if there is a risk of
shine-through effect.

Shine-through effect (inability to distinguish nodal hot-
spots close to injection site) can affect accurate node retrieval,
especially with tumors in the anterior FOM. Historically, such
tumors have higher false-negative rates (FNR) than other sites
(up to 25%29), although these data reflect early adopters of the
SNB technique and more recent studies have shown the FNR
can be ameliorated with careful technique.5,9 Stoeckli et al pub-
lished a technique of routinely investigating level I nodes with
a gamma probe after submental and preglandular fat pad mobi-
lization or dissection through a submandibular incision inci-
sion.51 Fluorescent tracer (see section 3.2.2) may also be of use
in identifying nodes close to the injection site. Consensus rec-
ommendation is that there should be a low threshold to explore
level I when there is a potential risk of shine through effect.

3.2.6 | Sentinel node definition

Recommendation 10: Lymph nodes are considered senti-
nel when their gamma count is at least 10 times that of
background and 10% of that of the hottest node excised.

The decision on which nodal hot spots are explored during
surgery should be based on communication between surgeon
and nuclear medicine physician. Imaging may be able to
define those lymph nodes which represent the first-echelon
(sentinel) nodes most likely to harbor metastatic disease. Dur-
ing surgery, all nodes in the area of the scintigraphic first

echelon node(s) that are hot and colored, only hot, or only
colored should be harvested. The gamma count of each node
must be confirmed ex vivo by average reading taken over
10 seconds. A sentinel node is defined by gamma counts that
are a minimum of 10 times the background count and more
than 10% of the count of the hottest node excised.3,52,53

Nodes that do not meet these criteria should be labeled “non-
sentinel lymph node” and submitted for routine hematoxylin
and eosin examination rather than serial sectioning. Experi-
ence shows that it is not always the hottest, largest, or the first
node retrieved that contains metastasis in the SNB+ neck. A
number of studies have confirmed that 2-3 sentinel nodes nor-
mally are removed per patient. Occasionally just one sentinel
node is identified; rarely more than five are encountered, usu-
ally in patients with bilateral drainage.3,9,24,25,29,53 It is appre-
ciated that the economic advantage of SNB is reduced when
multiple nodes are sent for serial sectioning. When multiple
nodes are harvested it is usually because the identification of
the SNs at surgery was difficult. Caution should be exercised
in excluding any of these hot nodes from detailed analysis.
The surgeon and pathologist should discuss cases where >4
SNs are harvested for reasons of clarification.

3.2.7 | Tumor resection

Recommendation 11: If at risk of shine-through effect,
consideration can be given to excision of tumor prior to
nodal excision.

Primary tumor excision and SNB are performed during
the same procedure. SNB is usually the most complex part
of the operation, and some surgeons will elect to perform the
SNB first. Where an SN(s) is in proximity to the primary
tumor, there is an argument to resect tumor first to reduce
the radiation signal, although there is currently no evidence
that this improves accuracy of SN localization. Primary
tumor excision may theoretical displace ITCs to the lym-
phatic drainage. The consequence of this is not sufficiently
investigated, however it adds to the argument of resecting
the primary tumor before SNB.

3.2.8 | Positive SNB

Recommendation 12: In cases of SNB+, further defini-
tive treatment to the neck will be required and should
proceed in a timely fashion.

All patients with a SNB+, regardless of size of the tumor
deposit will require further treatment. At present, those with
ITCs should be considered positive. Therefore, SNB+ patients
are currently advised to undergo CND.

The extent of CND should be based on the same princi-
ples as on presentation with a clinically positive node. If the
positive node is only in the contralateral neck, then a careful
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review of the ipsilateral neck should be undertaken. CND
surgery is more challenging than END and risk of complica-
tions appears to increase with time between the two proce-
dures. The SN(s) typically surround the jugular vein and this
structure in particular is at risk with CND. If possible, it is
prudent at the time of SNB to routinely schedule CND for
2-3 weeks later, as this avoids unnecessary delay if the SNB
is positive and the schedule can be canceled if the SNB is
negative. An experienced surgeon should perform the CND.

3.2.9 | Staged SNB

Recommendation 13: SNB should not be performed as a
staged procedure after wide local excision of an oral
lesion.

A definitive excision of a primary tumor with SNB as an
afterthought is not recommended. Staged SNB is not advo-
cated because there is significant tissue distortion in closing
oral defects that have been excised with a margin and conse-
quently the “injection of the subsequent scar” may not accu-
rately reflect the true drainage of the tumor. However, it may
be possible to perform SNB after excision biopsy or non-
oncological excision whereby SCC was detected unexpect-
edly in a dysplastic lesion. In these cases, where the lesion is
not excised with a margin, SNB can be performed alongside
re-excision of the primary site. It should be noted that cervical
lymph nodes become enlarged in the period following initial
surgery and an SNB harvest may retrieve reactive nodes
which are larger in size than routine sentinel nodes.

4 | OUTCOMES AND MANAGEMENT

4.1 | Adjuvant treatment

Recommendation 14: The role of adjuvant therapy
should be determined by consideration of pathologic
findings and multidisciplinary discussion.

In most cancer centers, patient care is channeled through
multidisciplinary team meetings, and local protocols will be
in place for the provision of adjuvant therapy. Criteria for
recommending postoperative radiotherapy (PORT) vary both
by institution and nation. At present, the effect of tumor his-
tology (eg, DOI, perineural/vascular invasion, and differen-
tiation) in the SNB-negative patient is equivocal. Tumor
depth has a negative relationship with survival but it is
unclear if this is by way of predicting node metastasis or if it
carries a negative impact in its own right. Also the impact of
PORT in relation to DOI may be equivocal.54 Interestingly,
at the consensus conference, 46% of respondents would offer
PORT if the tumor exceeded 10 mm DOI irrespective of
SNB result, whereas only 22% would recommend adjuvant
treatment if pN1 (SN) after CND if there were no adverse

tumor features. In a SNB negative case, the question remains
in equipoise relative to addressing adverse primary tumor
features, such as DOI with PORT.

4.2 | Follow-up

Recommendation 15: SNB patients should be followed
up with serial examination and US.

Sentinel node biopsy is an evolving technique in oral
cancer with a recognized learning curve.29 It is prudent for
SNB patients to be closely monitored in the outpatient set-
ting so that any FN cases and recurrences are detected early
to improve the chance for salvage. It is recommended that
patients undergo at least US review of the neck every 3 months
(usually every second clinic visit) for the first 12-18 months
following SNB (median time to recurrence is 9 months with
no isolated neck recurrence seen after 2 years9). Following
this period, patients can rejoin the standard follow-up pattern.
If patients cannot attend for close follow–up, then SNB should
not be recommended and END should be performed.

4.3 | Quality assurance and reporting
of outcomes

Recommendation 16: Both false omission rate (FOR)
and FNR should be reported outcomes.

An FN result is encountered when a metastatic node
develops subsequent to a negative SNB without recurrence at
the primary site. To allow comparison of study data and assess
overall quality of care, there should be an agreed method of
reporting this critical outcome. In literature, the negative pre-
dictive value (NPV), the FNR, and the FOR have been used.

FOR measures the isolated neck recurrence/relapse rate
and is chosen to allow comparison with literature reporting
failure of END. The NPV is calculated as (TN/TN + FN), the
FNR as (FN/FN + TP), and the FOR as (FN/FN + TN =
1 − NPV).55–57 For confidence in SNB, the outcome follow-
ing a negative result should be equal or better than current
best practice. Thus, the FOR with respect to SNB should not
exceed the accepted neck relapse rate after pN0 END (9%-
18%)40,41). Current literature suggests that FOR in SNB may
be better than END (0%-5%),5,9,27 although a survival advan-
tage cannot be proven without prospective randomization.

The FNR is a good measure of performance of the SNB
test. Both FOR and FNR reporting should form part of con-
tinual audit and quality assurance for units providing SNB
(see Appendix. Data collection). Ideally, data should be col-
lected at a national level by mandatory reporting.

Additionally for completeness, the FNR should be inter-
preted within the context of the sensitivity or true positive
rate (TPR) (TPR = TP/total SNB patients). If the population
selected for SNB is inadequately screened (eg, due to poor
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clinical and radiological staging), there may be an excess of
node positive patients undergoing SNB. The effect is to
reduce the FNR and give the impression of the test per-
forming well when SNB could have been omitted. The true
positive rate is equivalent to the occult metastatic rate, which
has historically been quoted at 20% for cN0 patients with
early oral cancer.58 However, studies based on pathological
staging by neck dissection are likely to underestimate the
occult metastatic rate (because routine histopathological
examination may miss micrometastasis), and this may be
better reflected by data related to development of isolated
nodal metastasis during watchful waiting (recently reported
as 42.6%34).

4.4 | Innovation

Recommendation 17: New indications and technological
advances with SNB should be explored.

As SNB is adopted more widely, new innovative applica-
tions of the technique will evolve. Potential areas of devel-
opment include:

• intraoperative diagnosis of metastasis (eg, one-step nucleic
acid amplification),

• navigation-guided sentinel node biopsy (eg, freehand
SPECT),

• SNB to stage the contralateral neck in patients with large
tumors and ipsilateral N+ disease, and

• use for other head and neck subsites and tumors such as
nonmelanoma skin tumors, salivary gland, larynx, oro-
pharynx, and thyroid malignancies.

Each application will have its own challenges and bene-
fits which must be appropriately evaluated before routine
use can be endorsed.

5 | SUMMARY

These guidelines are not exhaustive but should provide an
intellectual framework for surgeons providing SNB for
patients with early stage oral cancer. It is recommended that
the collective SNB team is also conversant with the nuclear
medicine and pathology guidelines from this consensus
meeting.

Undoubtedly, there are areas which require further clarifi-
cation and should be investigated in the setting of clinical
trials; however, SNB can be used in routine practice with
excellent outcomes when a standardized protocol is followed.

SNB offers individualized patient care with minimal mor-
bidity and is cost effective compared to current management
by END.
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APPENDIX

Data collection includes:

• Patient identifier: date of birth and hospital number.
• Date of diagnosis.
• Performance status.
• Location and size of the tumor in the oral cavity.
• Confirmation of radiological staging N0.
• Confirmation of the primary pathology as OSCC.
• Date and dose of injected radiotracer.
• Method of nuclear medicine imaging; number, timing,

and location of SLN identified.
• Intraoperative data: radiation counts, size site, and color

of excised nodes.
• Pathological data: Data should include primary tumor

pathology and in the case of SNB+ the size of metastasis
(Ma, Mi, ITC) and ECS.

• Complications of surgery.
• Adjuvant treatment.
• Follow-up status including location and date of recur-

rences both local and regional and new primary tumors.
• Collection and storage of these data in a secured database

is recommended. Aligned national and international data
collection will allow outcome audit and provide evidence
currently lacking from prospective trials.
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