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ARTICLE INTFO ABSTRACT

Primary amyloidosis is a rare condition with 6-10 cases in a million, with focal involvement
representing 9%-15% of those cases [1,2]. Isolated tracheobronchial amyloidosis is extremely
rare and when present, can result in focal or diffuse thickening of the glottis, trachea and
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bronchi, leading to hoarseness, shortness of breath, and dysphonia. Computed tomography
(CT) usually shows circumferential thickening of trachea and bronchi with or without calci-
fications and associated airway narrowing of affected segments. MRI demonstrates interme-
diate to low signal on T1, low signal on T2 and variable heterogeneous enhancement. Mul-

Keywords:

Laryngotracheal amyloidosis
Computed tomography
Congo red stain
Apple-green birefringence

tiple conditions can result in thickening of the airway including but not limited to inflam-
matory, infectious, and neoplastic etiologies. Biopsy with histologic correlation provides a
definitive diagnosis. Biopsied tissue demonstrates characteristic apple-green birefringence
with Congo red stain. There is no cure for amyloidosis and the prognosis is quite variable
depending on the extent of airway involvement. Current treatments are aimed at alleviating
symptoms and include bronchoscopic debridement, laser therapy, and balloon dilation with
adjuvant radiation therapy. Here, we present a rare case of a 47-year-old male with isolated
laryngotracheal amyloidosis with marked airway narrowing and vocal fold involvement.
© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)

as either primary or secondary. Primary amyloidosis or id-
iopathic amyloidosis is not associated with other diseases
and is characterized by abnormal monoclonal light chain im-
munoglobulins production by plasma cells. Secondary amy-

Introduction

Amyloidosis represents a group of disorders characterized by

the abnormal deposition of proteins in tissues. There are mul-
tiple types of amyloidosis which are broadly characterized
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loidosis usually occurs in the setting of chronic inflammatory
disease or as a result of an immune response. Other types
of amyloidosis include but are not limited to transthyretin
amyloidosis which is inherited and caused by a mutation in
the transthyretin gene and Beta-2 microglobulin amyloidosis
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Fig. 1 - Coronal (A) and axial (B) contrast-enhanced CT of the chest demonstrates marked circumferential soft tissue
thickening of the trachea (red arrow) and mainstem bronchi (orange arrows) with coarse calcifications, suggestive of

tracheobronchial amyloidosis.

which occurs in patients with chronic renal failure who are on
dialysis.

Isolated tracheobronchial amyloidosis is a very rare con-
dition characterized by submucosal deposition of AL amyloid
which can result in progressive airway narrowing which pa-
tients presenting with nonspecific symptoms such as hoarse-
ness, stridor and dysphonia. Prognosis is variable and depen-
dent on the extent of airway involvement. Current therapies
are aimed at preserving the airway, alleviating symptoms and
minimizing recurrence.

Case report

A 47-year-old male presented with chronic progressive wors-
ening shortness of breath on exertion, hoarseness, and dysp-
nea for several months. Upon admission, the vital signs were
stable. Physical exam, basic lab work, and chest x-ray were
unremarkable. The patient underwent a contrast-enhanced
CT of the neck and chest, which revealed marked circum-
ferential thickening and calcification of the larynx, trachea,
and mainstem bronchi with supraglottic, glottic, and subglot-
tic airway narrowing (Figs. 1 and 2). There is involvement of
the vocal folds that is manifested as nodularity and calcifi-
cation (Fig. 3). An extensive workup was conducted to rule
out infectious and inflammatory etiologies including QuantiF-
ERON, anti-DNA Ab, anti-nuclear Ab, cyclic citrullinated pep-
tide Ab, Rheumatoid Factor, Hepatitis C Antibodies, and Hep-
atitis B core and surface antibodies, all of which were negative.
Laryngoscopy revealed an inter-arytenoid scar with nodular-
ity and limited abduction of true vocal folds, 60% subglottic re-
gion narrowing and thickening of the trachea and mainstem
bronchi. A biopsy was performed to rule out malignancy, and
subsequent pathologic analysis with Congo red staining and
liquid chromatography with tandem mass spectrometry was
compatible with primary AL-type lambda amyloidosis. Bone
marrow biopsy ruled out any plasma cell neoplasm. Positron
emission tomography did not show abnormal hypermetabolic
activity. The patient was subsequently diagnosed with lo-
calized laryngotracheal amyloidosis arising from monoclonal

Fig. 2 - Axial contrast-enhanced CT of the neck with
prominent circumferential thickening (blue arrow) of the
subglottic airway with calcifications and associated airway
narrowing.

plasma cells. The patient underwent laryngeal debridement,
CO, laser therapy, and balloon dilation with adjuvant radia-
tion therapy, which resulted in marked improvement of the
patient’s symptoms. However, the patient required multiple
follow-up balloon dilations due to disease recurrence.

Discussion

Primary amyloidosis is a very rare condition with 6-10 cases in
a million in the United States. Focal disease involvement rep-
resents approximately 9%-15% of those cases [1,2]. Only 1%
of primary amyloidosis involves isolated tracheobronchial in-
volvement as seen in this case, with only a few hundred cases
reported in the literature [3,4]. Most patients present in the
fifth decade of life without definitive gender predilection [5].
Laryngotracheal amyloidosis involves submucosal deposi-
tion of AL amyloid and can cause focal or diffuse airway thick-
ening, resulting in marked narrowing of the larynx, trachea,
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Fig. 3 - Axial (A) and coronal (B) contrast-enhanced CT of the neck demonstrates nodular thickening of the vocal folds with
few coarse calcifications. There is associated airway narrowing, likely resulting in the dysphonia encountered in our patient.

and mainstem bronchi sometimes with vocal cord involve-
ment [2]. Patients commonly present with nonspecific symp-
toms such as hoarseness, shortness of breath on exertion, dys-
phonia and wheezing and as such, can be easily misdiagnosed
[6]. There are 3 patterns of amyloid airway involvement: prox-
imal, mid, and distal tracheobronchial disease. Patients with
the proximal pattern of disease usually present with upper
airway symptoms while patients with a mid or distal pattern
of involvement can present with lower respiratory symptoms
such as recurrent pneumonia or lobar collapse [7]. Differen-
tial diagnostic considerations that also can result in diffuse
thickening of the upper airway must be considered and ex-
cluded including infiltrative neoplasms, sabre-sheath trachea
secondary to COPD, granulomatosis with polyangiitis, relaps-
ing polychondritis, sarcoidosis, tracheobronchial tuberculo-
sis, tracheopathia osteochondroplastica, and extra-intestinal
manifestations of ulcerative colitis [8].

Imaging plays a vital role in the initial evaluation of dis-
ease and subsequent response to therapy. Plain film radio-
graphs are nonspecific and can appear normal. Occasionally
irregularity and nodularity can be seen in severe cases. CT is
the most commonly employed imaging modality and typically
demonstrates nodularity, symmetric focal, segmental or dif-
fuse thickening of the airway with resultant airway narrow-
ing. Calcification is frequently seen in longstanding cases. In-
volvement of the vocal cords is very rare and when present
as on this case are seen as thickening and nodularity of the
glottic folds. When tracheal involvement is seen, the poste-
rior membrane is not spared (Fig. 4), which is in contradis-
tinction to cartilage diseases such as polychondritis or tra-
cheobronchopathia osteochondroplastica [9]. Direct laryngo-
scopic or bronchoscopic evaluation is useful for assessment
of the vocal cords and glottis and to obtain tissue for biopsy.
18-Fluorodeoxyglucose positron emission tomography when
fused with CT may also play a role in early detection and mon-
itoring response to therapy; however, more robust investiga-
tion is required [10].

Fig. 4 - Axial contrast-enhanced CT of the chest at a level
above the carina demonstrates circumferential thickening
and calcification of the distal trachea without sparing of the
posterior wall.

Pathologic analysis of biopsied tissue typically demon-
strates abnormally folded extracellular deposits of protein
with an affinity for Congo-red stain with characteristic yellow-
green birefringence under polarized light (Fig 5) [11]. Amyloi-
dosis can be systemic or localized. Systemic amyloidosis can
be further characterized as primary or secondary with pri-
mary amyloidosis being secondary to plasma cell dyscrasias
and secondary amyloidosis resulting from chronic inflamma-
tory/infectious conditions. Amyloidosis can also be classified
biochemically based on the composition of the fibrillar com-
ponent seen in the protein deposits. To date, over 2 dozen
subtypes have been identified with the majority of cases pre-
senting with deposition of amyloid light-chain (AL) and serum
amyloid A (AA) [12].

Current therapeutic options include bronchoscopic de-
bridement, laser therapy, and balloon dilation. Disease recur-
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Fig. 5 - Tracheal biopsy shows a respiratory mucosa with diffuse irregular deposits of eosinophilic material (A, Hematoxylin
and eosin (H&E), 100 x) with some examples highlighted by the arrows. Diffuse Salmon-colored deposits are seen in Congo
red staining (B, Congo red, 200x), with the same slide highlighted with apple-green birefringence under polarized light (C,
200x).The arrowhead is an example of amyloid deposit that is highlighted with apple-green birefringence.

rence has been reported and radiation therapy has shown de-
creased rates of recurrence [7,8]. Prognosis is generally poor in
cases of airway amyloid and is largely determined by the ex-
tent of disease and degree of airway narrowing. Severe cases
may require tracheostomy or laryngectomy for the preserva-
tion of the airway. Complicating factors include airway ob-
struction and rarely hemorrhage which can be fatal [13-15].

Conclusion

We presented a case of a 47-year-old male with isolated
laryngotracheobronchial amyloidosis. This condition is very
rare and can present with common nonspecific upper airway
symptoms. Amyloidosis should be considered as a differen-
tial when patients present with hoarseness and shortness of
breath, especially when the other common conditions have
been ruled out. We summarize the differential diagnostic con-
siderations, characteristic imaging findings and current ther-
apeutic options.

Patient consent

Informed consent was obtained from the patient prior to the
publication of this article.
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