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Effectiveness of Sentinel Lymph Node Biopsy with Pre-epiglottic Tc99 Injection
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Abstract. Objectives: Despite ongoing research and previous successful reports, sentinel lymph node biopsy (SLNB) has
not gained widespread use in the management of the neck in laryngeal carcinoma. The aim was to assess the effectiveness
of the SLNB technique in laryngeal carcinoma with the novel percutaneous pre-epiglottic radiotracer injection technique.
Methodology: Twenty-seven SLNBs of 18 patients with laryngeal squamous cell carcinoma were retrospectively
reviewed. T1-3 stage laryngeal cancer patients, either originating or involving the supraglottic region, with no clinically
or radiologically proven neck metastasis, were selected for radionuclide injection. All patients required selective neck
dissection for their primary tumour. Tc99m-labelled nanocolloid was injected into the pre-epiglottic area. Sentinel lymph
nodes (SLNs) were localized and excised on the day of surgery using static lymphoscintigraphy images and a gamma
probe.

Results:All of the malignant nodes were detected with the SLNB technique and definite pathology results. After
considering the definite pathology results with the use of serial step sectioning technique accuracy, negative predictive
value, positive predictive value, sensitivity and specificity rates were all found to be 100%. Based on the frozen sections,
there were five false negative results in the study. The positive and negative predictive values of the technique was
100% and 76.2%, respectively, regarding frozen sections. Based on the frozen section data, the sensitivity of the SLNB
technique was 68.8% and specificity was 100%.

Conclusions: Pre-epiglottic percutaneous radiotracer injection is a reliable and safe technique to detect SLNSs in laryngeal

carcinoma. However the results of the frozen section analysis yielded a lower accuracy rate.

Introduction

The SLNB technique, which has recently become
used on a routine basis for breast cancer and
malignant melanoma, has been under investigation
for the use in head and neck cancer, including
the subsites of oral cavity, oropharynx, larynx
and hypopharynx.” When the occult metastasis
risk is higher than 15% to 20%, neck dissection
is performed.® A certain proportion of these
patients are inevitably treated with unnecessary
neck dissections. Therefore, screening methods
for occult metastasis have been investigated.
Radiological screening methods constitute an
important place among these methods. Given the
insufficient sensitivity and specificity rates of these
methods, accurate neck staging does not reach the
desired level.™*

Laryngeal cancer is the most common head and
neck cancer with well-known risk factors.” Despite
ongoing research and previous successful reports,
the SLNB technique hasnot gained widespread use in
the management of the neck in laryngeal carcinoma.
Flach et al. suggested that SLN identification was
feasible in laryngeal cancer patients undergoing
total laryngectomy with sensitivity and negative
predictive values of 80% and 87.5%, respectively,
in 19 patients.” Zhao et al. reported an SLN
accuracy rate of 97.2% in 33 laryngeal and six
hypopharyngeal cancer patients. As access to the
laryngeal and hypopharyngeal lesions is limited,
the SLNB technique is cumbersome and, in most
instances, direct laryngoscopy with microscopic
assistance is required.'” To overcome this limitation,
we planned to use a different approach by injecting
Tc99 nanocolloid radiotracer into the pre-epiglottic
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space, based on the knowledge that the lymphatic
drainage of the supraglottic region is through the
pre-epiglottic space."

The aim of this study was to assess the
effectiveness of the SLNB technique in laryngeal
carcinoma involving the use the novel percutaneous
pre-epiglottic Tc99 nanocolloid injection.

Methods

This study was carried out between February
2009 and February 2014 at a tertiary medical
centre in compliance with the international ethical
standards and the World Health Organization’s
Helsinki Declaration. It was also approved by
the Institutional Review Board. Twenty-seven
SLNBs of 18 patients with laryngeal squamous cell
carcinoma were retrospectively reviewed.

Procedure

All of the patients were informed about the SLNB
prior to the procedure and their informed consent
was obtained. Demographic data and data regarding
the detection of the SLN, localization, number
of lymph nodes, results of the histopathological
examination of the frozen section, results of the
histopathological examinations of both SLN and
neck dissection specimens, type of neck dissection,
and treatment of the primary tumour were obtained
from patient records.

Inclusion criteria were as follows: histopatho-
logically proven T1, T2 or T3 stage laryngeal
squamous cell carcinoma; clinically and radio-
logically (ultrasound, computed tomography
[CT], magnetic resonance imaging [MRI] and/or
positron emission tomography [PET]) NO neck;
tumours originating from the supraglottic region
or supraglottic involvement; written informed
consent. Exclusion criteria were: tumours that
did not involve the supraglottic region; tumours
that invaded the pre-epiglottic space; T4 tumours;
previous radiotherapy to the neck; history of
previous head and neck cancer; hypersensitivity to
Tc99 nanocolloid.

For the injection of radionuclide into the
laryngeal lesions, Tc99m-labelled nanocolloid
(Nanocoll, Nycomed Amersham Sorin®, particle
diameter 95% <80 nm) was injected 24 hours
before the operation under local anaesthesia. As the
supraglottic larynx has copious lymphatic drainage
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to the pre-epiglottic space anteriorly and laterally to
the mid-jugular and paratracheal lymph nodes," the
injection was made into the pre-epiglottic region.
At the same time, flexible fibre-optic laryngoscopy
was performed and false injections into the
laryngeal lumen were prevented.

Preoperative lymphoscintigraphy was performed
in all cases 30 minutes after the injection of the
tracer. Lymphoscintigraphy was acquired in
the anterior-posterior projection in the nuclear
medicine department with the Toshiba GCA602A
(Toshiba Co., Tokyo, Japan) scintigraphy device.
Preoperative static lymphoscintigraphy images
were acquired. SLNs were localized and excised on
the day of surgery using static lymphoscintigraphy
images and a gamma probe (Crystal Photonics
GmbH, Berlin, Germany). The primary lesion was
resected prior to the SLNB. The purpose of this was
to eliminate the shadowing effect of the primary
lesion. Thus, we aimed to facilitate the search
for the SLN with the gamma probe. A scan was
performed in the Tc99m window. Lymph nodes
were considered as sentinel nodes if they were in the
same localization as the lymphoscintigraphy image
and showed radiation over 400 firings or higher, as
detected by the gamma probe, SLNs were excised
until less than 10% of the brightness remained in
the region of removal.

All of the patients were operated on under general
anaesthesia. The SLNB was carried out as a part of
the laryngectomy and neck dissection procedure.
Detected SLNs were sent for frozen sections.
Neck dissection was extended as necessary if the
frozen pathology reported positive for malignancy.
Bilateral neck dissections were performed if
the lesion involved the midline. If the lesion
was lateralized, ipsilateral neck dissection was
performed. If there was metastasis in the definite
pathology, the contralateral neck was operated on
later. Gamma probe readings of the SLNs and the
neck level from which the SLNs were excised was
noted.

Histopathological examination of every SLN
was performed with two sections using haema-
toxylin and eosin stain during frozen sections and
sections of 100 pm during permanent paraffin
examination, using haematoxylin eosin stain and
immunohistochemistry.

For the effectiveness of the method, para-
meters, such as the histopathological examination
results of the SLNs sent for frozen biopsy, definite
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Table 1
Data on the 18 patients who underwent 27 neck dissections

Patient no. | Tumour stage | Tumour Neck dissection | Right Left Frozen pathology Definite pathology
localization SLN SLN R/L R/L

1 T2 SG Bilateral 1 3 B/B B/B

2 T2 SG Right 1 - M/- M/-

3 T3 G with SG Bilateral 1 2 M/B M/B
involvement

4 T2 SG Bilateral 1 1 B/B B/B

5 T2 SG Left - 1 -/B -M

6 T2 SG Right 1 - B/- M/-

7 T3 G with SG Right 2 - B-M/- B-M/-
involvement

8 T2 SG Bilateral 1 1 B/B B/B

9 T3 G with SG Bilateral 2 3 B/B B/B
involvement

10 T2 G with SG Left - 1 -/B -M
involvement

11 T3 G with SG Left - 1 -/B -/B
involvement

12 T2 SG Bilateral 1 1 M/B M/M

13 T3 G with SG Left - 1 -/B -/B
involvement

14 T2 SG Bilateral 6 1 B/B M/B

15 T3 G with SG Right 3 - B/- B/-
involvement

16 T3 G with SG Left - 1 -M -M
involvement

17 T2 SG Bilateral 3 1 B/M B/M

18 T1 SG Bilateral 2 2 B/B B/B

SG: supraglottic; G: glottic; SLN/NL: sentinel lymph nodes/neck level; R/L: right/left; B: benign; M: malignant

results of the SLNs, and final histopathological
examination results of the neck dissection
specimens were evaluated. Using these criteria,
this method’s detection rate of the SLNs, negative
predictive value, positive predictive value, and the
consistency of the histopathological examination
results of frozen and permanent paraffin sections
were calculated. Statistical analysis was performed
using the Statistical Package for the Social
Sciences, Version 22.0, computer software (SPSS
Inc., Chicago, IL, USA).

Results

Eighteen patients (three female, 15 male) with
a median age of 62 years (range 38-72 years)
were included in the study. Twenty-seven neck
dissections were performed on 18 patients. Of
these 27 neck dissections, a minimum of one and
a maximum of six SLNs were harvested (Table
1). The mean number of sentinel nodes per neck
was 1.7 with a total of 45 lymph nodes. Eleven
(24.4%) of the lymph nodes were reported as
malignant in the definite pathology results, while
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34 (75.6%) were benign. One patient had T1, 10
patients had T2 and seven patients had T3 tumours.
Seven patients (38.9%) had total laryngectomy,
while 11 patients (61.1%) had partial laryngectomy.
None of the patients was previously treated for
laryngeal carcinoma. Ten (55.6%) patients had
primary supraglottic laryngeal carcinoma and eight
(44.4%) had glottic carcinoma with supraglottic
involvement. There were no complications related
to the SLNB procedure.

Of the 11 malignant lymph nodes, five were
reported as benign during the frozen sections. All
of these five lymph nodes had micrometastasis.
There was only one metastatic lymph node in each
N+ necks. Regarding these results, the accuracy
of the frozen section during the SLNB was for
88.9%. Twenty-one patients underwent selective
neck dissection and six received modified radical
neck dissection because of the malignant frozen
pathology results.

Eleven (40.7%) of the 27 necks that were
clinically and radiologically classified as NO were
reclassified as N+. A minimum of nine and a
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maximum of 52 lymph nodes were excised from the
neck, except the SLNs. The total number of excised
lymph nodes was 634 with a mean of 23.4 lymph
nodes per neck dissection. There were no false
positive results, which makes a positive predictive
value of 100%. Based on the frozen sections, there
were five false negative results in the study. The
negative predictive value of the technique was
76.2% regarding frozen-sections. Based on the
frozen section data, the sensitivity of the SLNB
was 68.8% and specificity was 100%. All of the
malignant nodes were detected with the SLNB
and definite pathology results. Not considering the
frozen section, but taking into account the definite
pathology results using serial step sectioning
technique accuracy, negative predictive value,
positive predictive value, sensitivity and specificity
rates were all found to be 100%.

Discussion

The supraglottic region has an abundant lymphatic
supply and is associated with a high rate of both
occult and clinical lymph node metastasis."*'*!
Lymphatic metastasis has the greatest influence
on prognosis by all means. Trans-oral resection
of supraglottic tumours, in particular, is becoming
more and more popular throughout the world. A
great deal of effort has been exerted in order to
implement less invasive and safer techniques. In
the case of overt lymph node metastasis, therapeutic
neck dissection and/or adjuvant (chemo)radiation
are/is mandatory. However, the management of
the NO neck in laryngeal carcinoma is still contro-
versial. Radiologic imaging, including CT, MRI,
ultrasound and PET, are valuable methods for the
evaluation of lymph node metastasis; however,
these techniques have limitations in detecting occult
metastasis.'*'* The SLNB offers the management
of the NO neck with less morbidity and equal
oncologic safety.""” The accuracy of the SLNB in
oral and oropharyngeal cancer has been previously
reported to be in the range of 93-100%.32"*
Laryngeal carcinoma differs from oral cavity
and oropharyngeal lesions due to the difficulty
in accessing the primary lesion. A few SLNB
techniques have been defined in previous reports.
Werner et al. reported an SLNB accuracy rate of
97% in laryngeal and hypopharyngeal cancers
when performing a Tc99 nanocolloid injection via
rigid laryngoscopy and microscopic assisstance.”
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Lawson et al. also performed an SLNB with a Tc99
nanocolloid injection via suspension laryngoscopy
before operating on supraglottic laryngeal
cancers.” In a study conducted by Tomifuji et al.,
99mTc-phytate solution was injected adjacent
to the tumour one day before surgery with an
endoscopic puncture needle through the channel
of a flexible laryngo-hypopharyngeal endoscope
using topical anesthesia.*® They also acquired
lymphoscintigrams, which allowed adequate time
for the tracers to migrate to the SLNs.

Injection of the tracer into the adjacent sites of
the tumour necessitates direct laryngoscopy in most
situations. We adopted a totally new technique for
the injection of the tracer. This technique is based
on the knowledge that the lymphatic drainage of
the supraglottic region is through the pre-epiglottic
space." Thus we injected the tracer the day before
the operation into the pre-epiglottic region. This
method eliminates the need for direct laryngoscopy
before the operation. Performing percutaneous
injections into the pre-epiglottic area was very well
tolerated by the patients. In addition, performing the
tracer injection one day before the surgery allows
time to carry out lymphoscintigraphy, which is a
valuable technique for detecting SLNs in unusual
sites.”

We used frozen section analysis of the SLNs.
However, Lawson et al. did not use frozen section
analysis of the SLNs because of the risk of losing
material containing micrometastases.'” Hermanek et
al. recommended using serial step sections of 150-
500 umindiameter to detect micrometastases, which
are <2 mm in their greatest dimension.” Although
frozen sections could not detect five (45.5%) of the
micrometastases, all of the metastatic lymph nodes
were detected with the definite pathology results
using the serial step sections of 100 um. These data
support the importance of a thin serial step section
in the evaluation of micrometastases. Regional
lymph node metastasis is the strongest predictor
of disease prognosis; when compared to node-
negative disease, the presence of even a single
micrometastasis is associated with a significant
negative impact on survival and recurrence.”® The
accuracy of intraoperative frozen section analysis in
this study was low (54.5%). This means that nearly
half of the patients would have required a staged
procedure, provided that an SLNB technique was
used. This is turn would increase hospitalization
time, raise costs and cause morbidity in order to
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prevent staged procedures. Further research is
warranted to improve the accuracy of frozen section
analysis for the detection of micrometastases during
an SLNB.

There are no false positive results in our study,
which means a positive predictive value of 100%.
There were five false negative results in the study
depending on frozen section analysis. The negative
predictive value of this technique was 76.2%.
According to the frozen section data, the sensitivity
of the SLNB was 68.8% and specificity was 100%.
Lawson et al. reported no false negative SLNs,
whereas Werner et al. reported a false negative rate
of 3.3%.%2* However, neither of these studies used
frozen section analysis to assess their outcomes.
Using the serial step sectioning technique to produce
definite pathology results yielded an accuracy rate,
negative predictive value, positive predictive value,
sensitivity and specificity of 100%.

All of the metastatic lymph nodes and SLNs
were found in the lateral neck (levels ITA and III)
in our study. Additionally, Lawson et al. reported
a positive lymph node in the prelaryngeal region,
which was missed by the SLN technique due
to the high tracer activity at the injection site."
Undertaking lymphoscintigraphy could have over-
come this problem; indeed, Tomifuji et al. have
recommended using lymphoscintigraphy as a
valuable way of detecting SLNs in the contralateral
neck and unusual sites, such as the mediastinum.*
Despite the fact that our lymphoscintigraphy results
failed to detect any SLNs in unusual sites, we are
minded that it is a valuable tool in both routine
SLNB techniques and for evaluating SLNs in
unusual sites.

As this is the preliminary report of a new
technique, the main limitation of this study is the
low number of patients involved. The aim of SLNBs
is to reduce the rate of neck dissections. SLNBs
may be useful for the identification of patients with
a high risk of neck metastasis. While we were able
to detect all of the metastatic lymph nodes using
the SLNB technique, definite pathology results are
essential for certainty. The data support the claim
that patients with benign definite pathology results,
following an SLNB, could be absented from
having unnecessary neck dissections. However,
our limited number of patients has not provided
enough evidence to support this technique. SLNBs
also represent an invasive procedure and, as Werner
et al. state, the identification of high-risk patients
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may become possible through the development of
histologic and/or molecular markers based on less
invasive procedures, which could eventually reduce
the rate of surgical intervention.”

Conclusion

In conclusion, a pre-epiglottic percutaneous Tc99
nanocolloid injection is a reliable and safe technique
to detect SLNs in laryngeal carcinoma. It is easier
to perform than the classical peritumoral injection
with direct laryngoscopy. Depending on how we
interpret our SLNB results with definite pathological
analysis, more than half of neck dissections could
be prevented. However, before the routine adoption
of this technique, more evidence must be provided
by further studies involving larger patient groups.
Additionally, the lower accuracy rate of frozen
section analysis should be further investigated.
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