
Introduction

Amyloidosis is a rare disease caused by extracellular de-
position of amyloid, a chemically diverse insoluble gly-
coprotein in a beta-pleated sheet configuration. In his-
tologic sections accumulation within organs shows char-
acteristic green birefringence under polarizing micro-
scope after staining with Congo Red [1±5]. Amyloid
can infiltrate virtually all organ systems and may occur
either idiopathically without underlying disease ±
termed primary amyloidosis ± or as a part of a wide-
spread systemic disease in association with inflammato-
ry, hereditary (e.g., familial Mediterranean fever), or
neoplastic conditions (especially of the myeloprolifera-
tive system) ± termed secondary amyloidosis. Respirato-
ry system is frequently involved in systemic amyloidosis,
estimates being from 30% to more than 90% in the
pathologic literature [6±9]. Clinical symptoms and ra-

diographic demonstration of pulmonary involvement,
however, are much less common [10]. Primary pulmo-
nary amyloidosis, i. e., amyloid deposition restricted to
the respiratory tract, is a very rare disease and may be
divided into the following groups: tracheobronchial,
nodular parenchymal, and diffuse parenchymal [11±
14]. Tracheobronchial amyloidosis is the most frequent
form of primary pulmonary amyloidosis. Although lo-
calized lesions do occur [15±19], tracheobronchial amy-
loidosis characteristically demonstrates diffuse involve-
ment of the tracheobronchial tree with submucosal de-
position of amyloid plaques and nodules that may cause
atrophy of normal wall structures [3, 20±23]. Large le-
sions may infiltrate all layers of the tracheobronchial
wall, erode cartilage, and lead to extensive airway steno-
sis. We report the radiographic and CT findings of a pa-
tient with diffuse tracheobronchial amyloidosis with ex-
tensive amyloid deposition in the central airways.

Case report

In January 1995 a 46-year-old woman was referred to us
with a 2-year history of intermittent wheeze that was
nonresponsive to anti-asthmatic treatment. She was on
25 mg oral prednisolone, theophylline, and inhalative
albuterol.

She presented in good health with mild resting dys-
pnea without worsening on exertion. On physical exam-
ination she was obese (178 cm, 85 kg) and had a pre-
dominant inspiratory stridor. No obvious wheezing was
detected. Laryngeal examination did not reveal any rea-
son for the stridor.

The lung function test showed a dramatic limitation
of the peak in- and expiratory flow rates. Flow volume
curve and body plethysmography were consistent with
central airway stenosis. Contrary to chronic obstructive
lung disease or asthma, the obstruction was fixed in ev-
ery phase of in-and expiration and nonresponsive to
bronchodilatators (i. e., inhalation of 400 ug Fenoterol).
A chest radiograph showed distinct bronchial cuffing.
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Abstract. Primary pulmonary amyloidosis is a rare
disorder that appears in three forms: tracheobronchi-
al, nodular parenchymal, and diffuse parenchymal.
We report the case of a 46-year-old women with ex-
tensive tracheobronchial amyloidosis which present-
ed with a 2-year history of dyspnea and with signs of
severe fixed obstruction in pulmonary function tests.
Computed tomography of the thorax demonstrated
marked thickening of the trachea and the central
bronchial tree with substantial narrowing of the
main, lobar, and segmental bronchi. Transbronchial
specimen showed typical birefringence under polariz-
ing microscope after staining with Congo Red. We
did not find hints for systemic amyloidosis.
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A CT examination of the lung (Somatom Plus S, Sie-
mens, Erlangen, Germany; 180 mAs, 125 kV, 5-mm slice
thickness, ultra-high-resolution algorithm, 10-mm table
feed) showed circumferential thickening of the trachea
(beginning from the subglottic level) and of main, lobar,
segmental, and subsegmental bronchi with narrowing of
their lumen (see Fig. 1). Mural nodulation of the tra-
cheobronchial wall was visible. There was neither evi-
dence of nodular or diffuse parenchymal involvement
nor postobstructive parenchymal abnormalities.

Fiberoptic bronchoscopy showed a completely irreg-
ular surface of the bronchial mucosa with prominent
reddish plaques, accompanied by whitish membranes
and ulcerative changes with bleeding tendency, the so-
called rock garden appearance. These changes extended
6 cm distal from the cricoid cartilage through the whole
of the trachea into the ostia of the segmental bronchi.
Concentric irregular narrowing of both main bronchi
was seen with marked expiratory collapse involving the
whole visible bronchial tree. The lumen of the right up-
per lobe bronchus was extremely narrow.

Biopsy specimen of the epithelium showed deposits
of fibrin, moderate lymphocyte infiltration, and ample
eosinophilic homogeneous mass in the connective tis-
sue. After staining with Congo Red this material
showed the typical birefringence under polarizing mi-
croscope as found in amyloid.

There was no clinical or laboratory evidence of sys-
temic amyloidosis. No deposition of amyloid was found

in pathologic specimens obtained from a rectum biospy.
Due to the poor inflammatory activity seen in the speci-
mens, no immunosuppression was implemented. In the
state of acute bronchial infection high-dose prednisolo-
ne and antibiotic treatment were performed; moreover,
nasal continuous airway pressure helped to maintain
the airway's patency for several days.

The involvement of the peripheral bronchial tree for-
bids tracheal transplantation, and because of complete
tracheal involvement, now including the larynx as well,
lung transplantation is impossible. Therefore, repeated
YAG laser coagulation in the trachea and bronchial
tree and CO2 laser coagulation of the larynx seemed to
be the only therapeutic option. It was performed repeat-
edly between March and December 1996. Stabilization
and improvement of the clinical situation and of lung
function parameters was seen and could be maintained
from December 1996.

Discussion

Although diffuse tracheobronchial amyloidosis is the
most common appearance of primary pulmonary amy-
loidosis, it is still a rare disease. Thompson and Citron
[24] reviewed the international literature in 1983 total-
ing 67 cases of tracheobronchial amyloidosis. Hui et al.
[16] described 10 cases of diffuse tracheobronchial amy-
loidosis in a retrospective clinicopathologic study of 48

J. Kirchner et al.: CT findings in extensive tracheobronchial amyloidosis 353

a b

c d

Fig.1 a±d. Computed tomography in
transverse section (slice thickness
5 mm, 135 kV, 180 mAs, high resolu-
tion). a, c Lung and b, d mediastinal
window setting: CT scan shows a cir-
cumferential thickening of both tra-
cheal and bronchial walls. Narrowing
of the right upper lobe bronchus is
clearly depicted (c, d). Lung window
settings did not show any parenchymal
abnormalities



cases from the files of the U.S. Armed Forces Institute
of Pathology. Males are more often affected by the dis-
ease than females [3].

Patients with tracheobronchial amyloidosis show
commonly poor clinical signs. Clinical features are
cough, stridor, or wheezing and hemoptysis; therefore,
diagnosis is often late.

There are only a few reports on imaging findings in
tracheobronchial amyloidosis [7, 10, 17, 20, 25, 26]. In
the chest radiograph bronchial wall thickening and ir-
regular narrowing may be seen. With CT the submucos-
al deposits of amyloid are of soft tissue density. The lu-
men of trachea and bronchi appears narrowed because
of the thickening of the wall [27, 28].

Thickening of the tracheal and bronchial walls can be
clearly depicted with CT; also bronchial lumen narrow-
ing as well as bronchiectasis, atelectasis, or poststenotic
pneumonia can be demonstrated with CT. As was the
case in our patient, the CT findings in severe tracheo-
bronchial amyloidosis are highly suggestive of this dis-
ease; the final diagnosis was obtained by bronchoscopic
biopsy.

Radiologically, there are only few differential diag-
noses that have to be considered; one is tracheobronchi-
opathia osteoplastica, but it is not certain whether or not
it was only a late sequela of diffuse tracheobronchial
amyloidosis, as Thompson and Citron [24] suggest.
Computed tomography shows thickening of the tracheal
wall with irregular calcifications protruding into the lu-
men from the anterior and lateral walls (cartilaginous
portions) which was considered as a pathognomonic
finding [27, 28]. Another differential diagnosis seems to
be severe chronic tracheobronchitis as associated with
colitis ulcerosa showing circumferential thickening of
tracheobronchial walls [27±29]. Thickening of tracheo-
bronchial wall as seen in relapsing polychondritis caused
by recurrent episodes of inflammation [30] seems to be
another differential diagnosis.

Besides its role in the diagnosis of tracheobronchial
amyloidosis, CT clearly depicts the extent of the disease
and its potential postobstructive pulmonary complica-
tions. As repeated laser coagulation therapy currently
is the therapy of choice in patients with extensive tra-
cheobronchial amyloidosis, CT of the central airways
can be used as a guiding tool before bronchoscopic in-
terventions, and may be used for follow-up after laser
coagulation therapy.
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