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A Case of Laryngeal Amyloidosis: Role of US and US-CNB
for Preoperative Diagnosis
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Amyloidosis is a rare benign disease characterized by the extracellular deposition of nonsolu-
ble fibrillar proteins (amyloids) within organs. Laryngeal amyloidosis (LA) accounts for only
9%—15% of all cases of amyloidosis. Since clinical manifestations and laryngoscopic findings
often overlap with those of laryngeal cancer, it is challenging to differentiate LA from laryn-
geal cancer prior to surgical biopsy. We report a case of LA mimicking laryngeal cancer, in
which the diagnosis was facilitated by preoperative ultrasonography (US) and US-guided
core-needle biopsy (US-CNB) prior to surgical biopsy. The US findings of this case were dis-
tinguishable from those of laryngeal cancer, which enabled us to consider a diagnosis other
than laryngeal cancer. Amyloidosis was diagnosed preoperatively using office-based percuta-
neous US-CNB, avoiding general anesthesia needed for suspension laryngoscopic examina-
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tion. This case suggests that US and US-CNB could be used as supplementary diagnostic mo-
dalities to evaluate suspicious laryngeal masses mimicking laryngeal cancer.
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Ultrasonography.

Introduction

Amyloidosis is a rare benign disease characterized by the
extracellular deposition of nonsoluble fibrillar proteins (am-
yloid) within organs."” This abnormal protein can be depos-
ited anywhere in the body and can have either a localized or
systemic distribution.>” As one of the localized types, laryn-
geal amyloidosis (LA) accounts for 9%—15% of all cases of
amyloidosis and represents only 0.2%—1.2% of all benign la-
ryngeal tumors.>” Although it can be located anywhere in
the larynx, the most common primary subsite is the false vo-
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cal cord.””

Clinical manifestations of LA usually begin with a nonspe-
cific cough and foreign body sensation, and may involve dys-
phonia, dysphagia, and dyspnea as the disease progresses.””
Laryngoscopic findings of LA vary depending on its location
and extent. LA can present a wide range of abnormal findings,
from a localized mass to diffuse laryngeal swelling, often as-
sociated with vocal cord paralysis in advanced stages.”” As
these signs and symptoms along with laryngoscopic findings
overlap with those of laryngeal cancer, it is challenging to dif-
ferentiate LA from laryngeal cancer without biopsy results.”

To facilitate preoperative diagnosis of LA by excluding of
malignancy, several studies have evaluated the characteristics
of LA on cross-sectional images.”” On CT, LA reportedly ap-
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pears as a well-defined, homogenous, and low-attenuating
mass with occasional punctuated calcifications.” MRI is re-
garded as an ideal modality, which demonstrates the charac-
teristic intermediate signal on T1 comparable with that of
skeletal muscle, enhancement with contrast, and a low T2 sig-
nal reflecting the low water content.”® However, these CT and
MRI findings are inconsistent in cases of LA and are not spe-
cific for LA.>*

Although ultrasonography (US) is the most popular imag-
ing modality for the head and neck region, few studies have
literatures addressed its utility for the evaluation of laryngeal
pathologies because of critical limitations resulting from the
soft tissue—air interface and laryngeal framework structures.”
Moreover, there are no reports addressing US findings of LA.

Here, we report a case of LA mimicking laryngeal cancer,
in which the diagnosis was facilitated by preoperative US and
US-guided core-needle biopsy (US-CNB) prior to surgical
biopsy. In addition, we introduce the US characteristic of LA,
suggesting a possible role of US in preoperative evaluation.

Case

A 69-year-old female visited our clinic complaining of
hoarseness for the past 4 months. She had no other signs or
symptoms, such as cough, sore throat, dyspnea, dysphagia, or
history of smoking or alcohol consumption. However, she had
multiple comorbidities, including hypertension, diabetes, hy-
perthyroidism, stage 3 chronic kidney disease, heart failure,
and arterial fibrillation. Additionally, she had a recent histo-
ry of myocardial infarction and had undergone coronary an-
giography with stent placement; she has been on anticoagu-
lant medication since then.

Laryngoscopy revealed a protrusion of the right false vo-

cal cord with an irregular mucosal surface (Fig. 1). The ipsi-

surface at the right false vocal cord.

Fig. 1. Laryngoscopy on adduction (A) and abduction (B) of the voc
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lateral vocal cords were edematous and immobilized. Due to
impaired renal function, CT and MRI were performed with-
out contrast enhancement. On the CT scan, a well-defined,
homogenous, and low-attenuating mass without calcification
was identified at the supralgottic region, and the mass extend-
ed to the glottic level through the paraglottic space (PGS)
(Fig. 2). No suspicious lymph node enlargement was observed.
The CT results suggested transglottic cancer involving PGS
and with possible T3 stage. On MRI, the mass showed an in-
termediate signal on T1 and a high signal on T2, suggesting
laryngeal malignancy on CT (Fig. 3). Based on the findings
of laryngoscopy and cross-sectional images, we planned a sus-
pension laryngoscopic biopsy under general anesthesia to con-
firm the pathological diagnosis of laryngeal cancer. However,
because the patient was at a very high risk for general anes-

Fig. 2. CT demonstrates a well-defined, homogenous, and low-
attenuating mass (asterisk) involving paraglottic space at the right
supraglottic region.

W

al cord shows a protruding mass (asterisk) with an irregular mucosal
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thesia owing to multiple comorbidities, laryngoscopic biopsy
under general anesthesia was not possible. Hence, we attempt-
ed to use laryngeal US and subsequent US-CNB to evaluate
her laryngeal mass, because her thyroid cartilage was not
ossified. We used an HS70A US device (Samsung Medison,
Seoul, Korea) with a high-frequency, linear, 3—12-MHz trans-
ducer with a setting of penetration mode. US clearly depicted
the mass through the levels of the right supraglottis and glot-
tis; it presented an ill-defined, homogenous, and isoechoic
mass with an absence of internal vascularity (Fig. 4A), which
was different from the US characteristics of laryngeal malig-
nancy, usually presenting as a heterogeneous hypoechoic mass
with increased vascularity. US-CNB was performed immedi-
ately via the transcartilage approach, and the specimen was

harvested successfully (Fig. 4B). Pathological examination
with hematoxylin—eosin staining revealed deposition of bright
pink amorphous material in the extracellular space. Immuno-
histochemistry showed negative results for cytokeratin and
positive results for Congo red staining and lambda light chain,
ultimately leading to the diagnosis of amyloidosis. There was
no evidence of systemic disease in additional laboratory and
imaging studies. Approximately four months after diagnosis,
laryngeal microsurgery using a CO, laser was performed af-
ter maintaining multiple comorbidities, as the lesion gradual-
ly increased and hoarseness was aggravated accordingly. The
lesion was completely removed by excision of the involved
false cord and PGS, preserving the true vocal cord. Final path-
ological diagnosis was consistent with amyloidosis, concor-

Fig. 4. US depicts ill-defined, homogenous, and isoechoic mass (asterisk) with no internal vascularity at the right glottic level (A). Subse-
quent core-needle (arrows) biopsy is performed via transcartilage approach under real-time US monitoring (B). TC, thyroid cartilage; US,
ultrasonography.
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dant with the results of CNB. During the 12-months follow-
up period, there was no evidence of recurrence.

Discussion

For preoperative evaluation of amyloidosis, MRI has been
reported to be an ideal modality by demonstrating an inter-
mediate T1 signal, enhancement with contrast, and a low T2
signal."*® However, the MRI findings in our case showed in-
termediate T1 and high T2 signals, which were not in accor-
dance with these MRI characteristics and were confused with
those of laryngeal cancer. In fact, because of the low incidence
of LA, previous MRI findings of LA were based on the results
of a limited number of cases; thus, these findings cannot be
established as characteristic diagnostic feature. Moreover, the
diagnostic performance of MRI in LA has not been verified.
Indeed, several studies have reported MRI findings of LA dif-
ferent from the above-mentioned MRI findings, including a
high T2 signal and/or marked enhancement with contrast on
T1.*” Therefore, it should be noted that MRI findings of LA
could vary and may not be diagnostic for preoperative sugges-
tion of amyloidosis.

Conventionally, US examination has been considered to
have a limited capacity for the evaluation of the larynx."*"”
However, laryngeal masses in well-selected patients can be
assessed with US through suitable anatomical windows, such
as the suprahyoid regions, thyrohyoid membrane, and crico-
thyroid membrane."'"” Moreover, the utility of US can be en-
hanced unless the patient’s thyroid cartilage is completely os-
sified. However, US is significantly limited in depicting small
or superficial lesions, which do not have sufficient volume to
be detected by US, or in cases with ossified thyroid cartilage.
In our case, fortunately, US could detect the lesion clearly along
with the accurate disease extent involving the false cord and
PGS because the lesion had sufficient volume and thyroid car-
tilage of the patient was not ossified. In addition, the US find-
ings of our case (homogeneous isoechoic mass with smooth
margin) were distinguishable from those of laryngeal cancer,
which appears as a heterogeneous hypoechoic mass with ir-
regular margins on US."*" These US findings enable us to
consider a diagnosis other than laryngeal cancer, suggesting
that US could be used as a supplementary imaging modality
to evaluate suspicious laryngeal masses mimicking larynge-
al cancer.

Suspension laryngoscopic biopsy under general anesthesia
is mandatory for the pathological diagnosis of LA. After path-
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ological confirmation of LA with immunohistochemical stain-
ing, additional general anesthesia is required for therapeutic
surgical intervention in most cases. However, in this case, am-
yloidosis was diagnosed using office-based percutaneous US-
CNB, avoiding general anesthesia. Recently, several studies
have reported the feasibility and results of office-based US-
CNB for laryngeal and hypopharyngeal masses.'™'” This tech-
nique is feasible in selected patients with a suitable tumor lo-
cation and allows deep biopsy under real-time US monitoring,
leading to accurate pathological diagnosis. Therefore, US-CNB
could be a good alternative to avoid general anesthesia only
for diagnostic procedure, particularly in patients with severe
comorbidities and a high risk for general anesthesia. However,
the operator should note that there is still a lack of established
indications or guidelines of US-CNB for laryngeal mass. In
addition, careful consideration should be paid to major bleed-
ing/hematoma at the larynx which can lead to serious medi-
cal situations even though it is extremely rare.'” We always use
Doppler US to identify vascular structures along the CNB path
prior to the procedure to avoid major bleeding/hematoma and
check the patient’s larynx 30 min after the procedure for early
detection of any laryngeal swelling.

The primary treatment for LA is surgical removal or deb-
ulking, predominantly using microlaryngoscopy techniques.”
However, given the organ involved it is often not possible to
remove all the deposit. Hence, long-term follow-up is essen-
tial in all cases and recurrence is very common, usually ob-
served in more than half of patients.”

In conclusion, this case suggests a possible role of US in the
evaluation of LA by facilitating tha differential diagnosis from
laryngeal cancer prior to pathological diagnosis. Furthermore,
subsequent US-CNB could provide a conclusive pathological
diagnosis in patients with a suspicious laryngeal mass mim-
icking laryngeal cancer, avoiding general anesthesia for la-
ryngoscopic biopsy. However, to demonstrate the usefulness
and benefits of US for the evaluation of LA, more studies us-
ing US for this disease entity should be performed in the fu-
ture, and we hope that this case would be the trigger for such

exploration.
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