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Abstract

Traditionally, laryngeal masses are diagnosed with direct laryn-
goscopy with biopsy under general anesthesia. The use of
transcervical ultrasound—guided fine-needle aspiration for the
diagnosis of base of tongue lesions, thyroid nodules, and cervi-
cal lymph node metastases has been well documented, and its
use in the diagnosis of laryngeal masses has increased in
recent years. We report a technique for office-based transcer-
vical ultrasound—guided fine-needle aspiration for laryngeal
masses without cervical metastasis (NO), with outcomes from
6 patients. Benefits of this approach included limited side
effects, rapid in-office diagnosis, avoidance of aerosolizing pro-
cedures during the COVID-19 pandemic, and avoidance of
tracheostomy.
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The gold standard approach for diagnosis of laryngeal
masses is direct laryngoscopy with biopsy (DLB) under gen-
eral anesthesia. In patients with more advanced tumors, tra-
cheostomy may be necessary to secure the airway to safely
perform DLB and obtain tissue. The use of in-office transcer-
vical ultrasound (TCUS)—guided fine-needle aspiration
(FNA) is well established for thyroid nodules, base of tongue
lesions, and cervical lymph node metastases, and its use for
diagnosis of laryngeal cancer has increased in recent years.'™
We present a technique for in-office transcervical FNA of NO
laryngeal masses using ultrasound guidance.

Technique
Workup

In patients with stable airways, workup includes problem-
focused history and physical examination. Transnasal flexible
laryngoscopy is performed in all cases of suspected laryngeal
masses. Computerized tomography neck with contrast is not
necessary prior to TCUS-guided FNA; however, it is often
performed in patients prior to initial consultation.

Indication

TCUS-guided laryngeal FNA is considered in cases where
patients have stable respiratory status, no cervical lymphade-
nopathy, and when the mass can be identified on ultrasound.
The selection criteria included patients presenting to the
University of Vermont Medical Center Division of
Otolaryngology between January 2019 and December 2021
with initial extralaryngeal extension of laryngeal mass, no
cervical lymphadenopathy, and the ability to visualize the
mass on ultrasound.

Proposed benefits vs traditional DLB include the follow-
ing: office-based minimally invasive diagnostic technique
with limited risk, avoidance of tracheostomy, nonaerosolizing
procedure (useful during the COVID-19 pandemic), rapid pre-
liminary diagnosis with on-site cytopathologists, and minimal
side effects.
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Figure 1. Laryngeal mass transcervical ultrasound technique. (a) Patient positioning and probe placement. (b) Mass identification through ultra-
sound. (c) Ultrasound-guided fine-needle aspiration with the arrow pointing to the needle. M, laryngeal mass; SM, strap muscles; TC, thyroid

cartilage.

Procedure

The patient is first positioned in the office chair, reclined to
30°, with a pillow behind the shoulders to extend the neck. A
Phillips 1U22 ultrasound machine with the 12.5-MHz linear
array probe is used to identify the laryngeal mass. The overly-
ing skin is marked with a surgical pen and thoroughly cleaned
with alcohol; after which, 2% lidocaine with epinephrine is
injected along the expected biopsy tract. The FNA is per-
formed with a 25-gauge needle under ultrasound guidance
(Figure ). Samples are analyzed by on-site cytopathologists
to confirm adequate sample and provide preliminary results.
Samples may be air-dried, fixed, spun into cell blocks, or sent
to flow cytometry.

Results

Between 2019 and 2021, six patients presented to the University
of Vermont Medical Center Division of Otolaryngology with
NO laryngeal masses that were initially diagnosed with TCUS-
guided FNA (Table I). Out of 6 patients, 5 were diagnosed with
squamous cell carcinoma on FNA. One patient had an indeter-
minate result of atypical chondrocytes and went on to have non-
urgent operative biopsy and debulking to confirm the diagnosis
of low-grade chondrosarcoma. No patients experienced adverse
outcomes related to the FNA. Four patients had tumors that
obscured visualization of the airway. One of these patients ulti-
mately underwent awake tracheostomy 26 days after initial diag-
nosis with FNA and core needle biopsy 37 days later for PDL-1
testing.

Discussion

Ultrasound is a well-established imaging modality for asses-
sing laryngeal structures and masses. The application of
ultrasound to image-guided biopsy of base of tongue, hypo-
pharynx, thyroid nodules, and cervical lymph node metastases
has been well documented, and its use in laryngeal cancer has
been increasing in recent years.'™ Ultrasound-guided biopsy
has high sensitivity and specificity, which are replicated

through this technique to target laryngeal masses.! All
patients in our study with squamous cell carcinoma were cor-
rectly diagnosed. The final patient had atypical chondrocytes
and subsequently underwent biopsy and debulking, which
revealed a diagnosis of chondrosarcoma.

While TCUS-guided FNA does not replace the role of
DLB for tumor mapping and surgical preparation, it proved to
be a low-risk alternative that allowed for rapid tissue diag-
noses.”®> Many of these patients had significant airway
abnormalities, which would have necessitated tracheostomy
in 4 cases to safely perform DLB. Tracheostomy results in
hospitalization, with relative delay in diagnosis and treatment
as compared with TCUS-guided FNA, with potentially worse
outcomes. Previous studies suggested that time to pathologic
diagnosis with DLB was 40 to 50 days, while TCUS-guided
FNA can be performed at the initial consultation with a 7-day
time to pathologic diagnosis.>® With TCUS-guided FNA,
patients may proceed directly to definitive surgical treatment,
with DLB performed at the time of the procedure. Patients
who are not candidates for curative therapy benefit by avoid-
ing an operative intervention. This technique also likely con-
tributes significant cost savings. Although not measured in
this study, prior work has demonstrated that cost of DLB per
patient is $981 vs US-guided FNA, which costs $368.50.% In
our study of 6 patients, TCUS-guided FNA yields cost savings
of $612.50 per patient or total cost savings of $3675.

Flexible laryngoscopy with biopsy (FLB) is another proce-
dure that shares many of the same benefits as TCUS-guided
FNA, including reduced time to diagnosis and avoidance of
an additional operating room procedure.”* TCUS-guided
FNA has several advantages over FLB, such as avoidance of
an aerosolizing procedure and reduced risk of bleeding and
airway swelling. Though in-office FLB is generally consid-
ered safe, in a study by Wellenstein et al, 1 patient out of 187
had airway swelling requiring tracheostomy.’

The limitations of this study include the small sample size.
This technique can be limited by lack of clinician proficiency
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with ultrasound. Additionally, each case presented with extra-
laryngeal extension. Tumors without this feature may be less
easily visualized and accessible. Future applications to con-
sider include using TCUS-guided FNA in earlier-stage lesions
amenable to organ-sparing treatment, which would eliminate
a trip to the operating room.
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