
344 BC Medical Journal vol. 61 no. 9 | november 2019344

Clinical�  

Brett Baumann, MD, Davide Salina, MD, PhD, FRCPC, Kewan Aboulhosn, MD, FRCPC

Pulmonary amyloidosis 
presenting as lung cavitation 
with bronchiectasis:  
A case report
The case of a 60-year-old female whose initial clinical findings were 
ambiguous demonstrates the utility of amyloid subtype analysis.
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ABSTRACT: Amyloidosis is the extracellular depo-
sition of amyloid fibril protein in any tissue or 
organ. Pulmonary amyloidosis is a localized form 
of amyloid deposition that is confined to the lung 
parenchyma and can cause airway obstruction, 
dysphagia, and chronic pleural effusions. When a 
60-year-old female presented with chronic cough 
and recalcitrant pneumonias she was sent for imag-
ing investigations and found to have cavitation 
with bronchiectasis of the right upper lobe. The 
patient subsequently underwent diagnostic bron-
choscopy and bronchoalveolar lavage to obtain 
specimens for testing. Cytological evaluation 
revealed pulmonary amyloidosis in the area of 
cavitation, and the patient was diagnosed with 

a monoclonal gammopathy of unknown signifi-
cance. Given her autoimmune hepatitis and her 
monclonal gammopathy, her  amyloid sample 
was subtyped using laser capture microdissection, 
liquid chromatography, and tandem mass spec-
trometry, and the patient was found to have AL 
kappa type amyloidosis stemming from her mono-
clonal gammopathy. Given the localized extent of 
her amyloidosis, chemotherapy was deferred and 
close clinical follow-up was planned. This case of 
pulmonary amyloidosis demonstrates the utility 
of amyloid subtype analysis in clinically ambigu-
ous situations to determine further workup and 
future follow-up.

Amyloidosis is the extracellular deposi-
tion of insoluble amyloid fibrilprotein 
in any tissue or organ.1 The most com-

mon subtypes of the disease are AL amyloidosis 
and AA reactive amyloidosis.1 AL amyloidosis 
is a systemic disease caused by immunoglobulin 
light chain fragments, while AA amyloidosis is 
a potential complication of recurrent inflamma-
tion leading to the production of serum amyloid 
A, an acute phase reactant.2 Pulmonary amy-
loidosis is a localized form of amyloid deposi-
tion that is confined to the lung parenchyma.3 
Consequences of pulmonary amyloidosis in-
clude hoarseness, stridor, airway obstruction, 
dysphagia, chronic pleural effusions, and pul-
monary hypertension.4

Case data
A 60-year-old female with a 6-month history 
of chronic cough and recalcitrant pneumo-
nias was referred to a community respirologist.  
An X-ray image [Figure 1] and CT images 
[Figure 2] showed a cystic consolidation in 
the right upper lobe that was concerning for 
cavitation with bronchiectasis. 

The patient’s past medical history was no-
table for type 2 diabetes mellitus and auto
immune hepatitis with esophageal varices. The 

Figure 1. An anteroposterior radiograph shows 
right upper lobe consolidation (arrow). 
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initial differential diagnosis included infectious 
disease leading to cavitation and bronchiecta-
sis, such as a polymicrobial bacterial infection, 
nocardiosis, actinomycosis, and tuberculosis. 
Malignancy and inflammatory conditions were 
also considered. 

A bronchoscopy revealed a difficult-to-
access right upper lobe with a friable endo-
bronchial lining. Bronchoalveolar lavage was 
undertaken to obtain specimens for cytological 
evaluation, white blood cell count and differen-
tial, and bacterial, fungal, and mycobacterium 
cultures. Pulmonary amyloidosis was con-
firmed by cytology, with results from Congo 

Red staining considered diagnostic [Figure 3].
As part of the workup for her newly di-

agnosed pulmonary amyloidosis, the patient 
underwent a serum protein electrophoresis test. 
A diagnosis of monoclonal gammopathy of un-
known significance (MGUS) was made based 
on the presence of immunoglobulin class IgG 
and lambda type free light chain.5 A urine pro-
tein electrophoresis test found no abnormalities. 
A bone marrow biopsy showed no advanced 
blood cell dyscrasias or amyloid deposition. No 
systemic signs of multiple myeloma were found, 
with tests revealing a normal serum calcium 
level, normal renal function, and no proteinuria. 
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Figure 2. CT images show mass-like area of 
consolidation involving the entire right upper lobe. 
Central lucencies indicate multiple locules consistent 
with cavitation. Both coronal and axial views show 
that the right upper lobe bronchus is completely 
obstructed. Right-sided paratracheal lymph nodes 
(arrow A) can be seen. A small right-sided pleural 
effusion (arrow B), a minimal left-sided pleural 
effusion (arrow C), and calcification (arrow D) can also 
be seen.

A skeletal survey revealed no lytic bone lesions. 
No cutaneous findings, heart failure findings, or 
peripheral neuropathies were identified when 
other organs likely to be affected by amyloidosis 
were assessed.6 

Because of the multiple potential causes for 
the patient’s pulmonary amyloidosis, includ-
ing her previously known autoimmune hepa-
titis and newly diagnosed MGUS, the amyloid 
samples from her bronchoalveolar lavage were 
sent to the Mayo Clinic for further analysis. 
Testing revealed AL kappa type amyloid de-
posits. These findings pointed to the patient’s 
amyloid lung deposition being secondary to 
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Figure 3. Cytological evaluation of fluid from bronchoalveolar lavage confirms pulmonary amyloidosis.  
A: Ciliated bronchial epithelial cells surrounded by dense cyanophillic material morphologically consistent 
with amyloid deposition (arrows). B: Tissue fragments of intact bronchial epithelium with salmon-pink 
amorphous deposition within the underlying interstitium and surrounding blood vessels (arrows).  
C: Apple-green birefringence under polarized light after Congo Red staining (arrow).
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her MGUS. Given the localized extent of the 
patient’s amyloidosis, a decision was made in 
conjunction with the patient’s hematologist to 
defer chemotherapy and plan for close clinical 
follow-up.

The patient was reassessed 5 months after 
her initial bronchoscopy. Although CT images 
obtained for reassessment showed a complete 
collapse of the right upper lobe [Figure 4], her 
cough had resolved and her exercise tolerance 
remained normal. She had no classic signs of 
systemic amyloidosis on reassessment but was 
found to have atrial fibrillation, and her echo-
cardiogram showed evidence of elevated pul-
monary artery pressures, with a moderately 
elevated right ventricular systolic pressure of 
53 mm Hg. 

Discussion
In this case amyloid typing was necessary be-
cause there were at least two potential mecha-
nisms for the patient’s amyloidosis: her MGUS 
(AL amyloidosis) and her autoimmune hepa-
titis (AA amyloidosis). The diagnosis of AL 
amyloidosis could not be assumed based on 
the presence of monoclonal light chains in the 
serum because it is not uncommon for a patient 
with another form of amyloidosis to have a 
concomitant and unrelated MGUS.5 

Historically, amyloid typing has been per-
formed using immunohistochemistry and 
immunofluorescence analysis.6 However, im-
munohistochemistry can yield inconclusive re-
sults because the antigenic epitope may be lost 
during tissue preparation and samples may be 
contaminated by serum proteins that result in 
high background staining.7 The Mayo Clinic 
uses laser capture microdissection of clinical 
biopsy samples followed by liquefied chroma-
tography combined with tandem mass spec-
trometry to identify the subtype of amyloid with 
a high degree of accuracy. Testing for this case 
revealed AL kappa type amyloid deposits and 
indicated the patient’s amyloid lung deposition 
was secondary to her MGUS. 

The elevated pulmonary artery pressures 
and atrial fibrillation found when the patient 
was reassessed are in keeping with reports that 
have cited pulmonary hypertension and lo-
bar atelectasis as sequelae of AL pulmonary 
amyloidosis.8-10 Increased left ventricular wall 
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Figure 4. CT images obtained for reassessment of the patient reveal further collapse and consolidation of 
the right upper lobe and obstruction of the upper lobe bronchus. Regions of calcification (arrow A) can be 
seen within the area of collapse and consolidation, which may lie within the bronchus. Persistent enlargement 
of paratracheal lymph nodes (arrow B) can be seen. Since the initial CT images were obtained a pericardial 
effusion (arrow C) has become evident, the right-sided pleural effusion (arrow D) has decreased, and the left-
sided pleural effusion has increased (arrow E).
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This case demonstrates the utility of amyloid subtype 
analysis in clinically ambiguous circumstances. 
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thickness is the most common feature of cardiac 
amyloidosis11 and was not seen in this patient, 
while atrial fibrillation, which affects up to 20% 
of systemic amyloidosis cases,11 was eventually 
diagnosed in this patient. 

Current management of amyloidosis is 
based on treatment of the underlying cause of 
the abnormal deposition 
of proteins in extracellu-
lar sites. Treatment may 
involve chemotherapy, 
immunosuppression, sta-
bilizer proteins, or small 
interfering ribonucleic ac-
ids, depending on the am-
yloid subtype identified.12 
AL amyloidosis, which is 
caused by abnormal im-
munoglobulin light chain 
production by a plasma 
cell neoplasm, can be 
treated with high-dose 
chemotherapy and/or stem cell transplanta-
tion.13,14 The preferred therapy for AA amyloi-
dosis is control of the underlying inflammatory 
disease and thus suppression of serum amyloid 
protein production. ATTR amyloidosis, which 
is caused by a mutation in the transthyretin 
(TTR) gene, can be treated with liver trans-
plantation or tafamidis, a chaperone protein 
for the stable form of transthyretin.15 

Given the risks associated with amyloidosis 
and the progressive nature of the disorder, a 
prognosis relies on accurate identification of 
specific amyloid subtypes, which can vary in 
invasiveness and require drastically different 
therapies. As the number of unique protein ag-
gregates identified via tandem mass spectrom-
etry increases and targeted therapies become 
more widely available, subtype identification 
will undoubtedly become more important.

Summary
The patient in this case was found to have 
cavitation with bronchiectasis in the right 
upper lobe, initially thought to be secondary to 
infection. She underwent a bronchoscopy and 
bronchoalveolar lavage. Based on cytologi-
cal evaluation, including Congo Red staining, 
she was eventually diagnosed with pulmonary 
amyloidosis. Because of the multiple potential 

causes for this disorder, the patient’s amyloid 
samples were sent to the Mayo Clinic for fur-
ther analysis using laser capture microdissection, 
liquid chromatography, and tandem mass 
spectrometry. Testing revealed AL kappa type 
amyloid deposits and contributed to the deci-
sion made to defer chemotherapy and plan for 

close clinical follow-up.
This case demonstrates 

the utility of amyloid sub-
type analysis in clinically 
ambiguous circumstances. 
Management of localized 
pulmonary amyloidosis is 
dependent on the severity 
of symptoms, and asymp-
tomatic patients may not 
require treatment. n
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Treatment may 
involve chemotherapy, 
immunosuppression, 

stabilizer proteins, 
or small interfering 

ribonucleic acids, 
depending on the 
amyloid subtype 

identified.
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