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Abstract

B-cell lymphoproliferative disorders are characterized by the accu-
mulation of mature B lymphocytes in the bone marrow, lymphoid
tissues, and/or peripheral blood. They can cause amyloid deposits
in the lungs. In rare cases, lung nodules can be the first sign of this
disorder. We present the case of an 89-year-old woman with stable
shortness of breath and lung nodules on imaging. A positron emission
tomography-computed tomography (PET-CT) scan showed the most
intense hypermetabolic nodule in the patient’s lung, which was 1.5 x
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1.4 cm. A biopsy of this nodule showed amyloid material with trapped
plasma cell infiltrate on microscopy. Congo red stain under polarizing
microscopy showed apple-green birefringence, which is diagnostic
for amyloidosis. Immunohistochemistry showed a mixture of kappa-
positive and lambda-positive cells. B-cell gene rearrangement-clonal
gene rearrangements were detected in the immunoglobulin heavy
chain (IgH) gene and the kappa light chain (IGK). These findings sug-
gest a B-cell lymphoproliferative disorder, such as a plasmacytoma
or a marginal cell lymphoma with plasma cell differentiation. The
patient was diagnosed with a B-cell lymphoproliferative disorder and
pulmonary amyloidosis. Isolated amyloidosis in the lungs usually has
a good prognosis, but it can be a sign of autoimmune diseases or B-
cell lymphoproliferative disorders, as in this case. Early diagnosis of
B-cell lymphoproliferative disorder can lead to successful treatment
and prevents complications.

Keywords: Nodular pulmonary amyloidosis; Pulmonary amyloido-
sis; B-cell lymphoproliferative disorder; Pulmonology; Oncology;
Evidence based medicine

Introduction

Amyloidosis is a rare disorder caused by amyloid material
building up in organs or tissues and causing organ dysfunction
or death. It can affect multiple organs (systemic) or just one or-
gan (localized). Localized amyloidosis usually affects the skin,
bladder, or lungs. There are three types of amyloidosis in the
lungs: diffuse alveolo-septal, nodular, and tracheobronchial.
Most cases of amyloidosis in the lungs do not cause symptoms
and are found by accident. Localized amyloidosis has a good
prognosis, with a 90.6% survival rate of 5 years [1]. The inci-
dence of systemic amyloidosis is about 14 cases per 1,000,000
people per year. However, localized amyloidosis is rare, and its
estimated incidence is unknown [2].

Computed tomography (CT) scans can show different
types of amyloidosis in the lungs: tracheobronchial, diffuse
alveolar septal, and nodular parenchymal [3]. Positron emis-
sion tomography (PET) scans usually show positive fluorode-
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oxyglucose (FDG) uptake in nodular pulmonary amyloidosis
[4]. Compared to transbronchial needle aspiration, radiology-
guided fine-needle aspiration biopsy of a peripheral pulmo-
nary nodule has a higher yield for pathologic diagnosis [5].
Localized amyloidosis can be managed without treatment,
while systemic amyloidosis can be treated with chemotherapy
and anti-inflammatory drugs [6].

B-cell lymphoproliferative disorders are characterized by
the accumulation of mature B lymphocytes in the bone marrow,
lymphoid tissues, and/or peripheral blood. B-cell lymphopro-
liferative disorders are diagnosed with flow cytometric immu-
nophenotyping that shows clonal light-chain (kappa or lambda)
restricted population showing B-cell markers in the blood or
bone marrow [7]. This case illustrates a B-cell lymphoprolif-
erative disorder associated with nodular pulmonary amyloido-
sis, presenting as pulmonary nodules. The patient had no other
symptoms or signs of this disorder. A lung nodule biopsy showed
both amyloidosis and a B-cell lymphoproliferative disorder.

Case Report

Investigations

An 89-year-old woman with a past medical history of pul-
monary arterial hypertension, atrial fibrillation, and ischem-
ic stroke presented to the office to establish care for chronic
stable exertional dyspnea for many years. The patient had no
associated cough, wheezing, chest pain, or palpitations. The
patient did not have a history of smoking cigarettes, alcohol, or
illicit drugs. Her family history was significant for stroke and
uterine cancer in her mother, multiple myeloma in two of her
brothers, and renal cell cancer in her sister. Further investiga-
tion into history led to the discovery of a CT chest performed 4
years prior that showed multiple bilateral calcified and noncal-

Figure 1. Chest X-ray showed extensive pulmonary nodulo- reticular
shadowing at the peripheries signifying extensive fibrotic changes with
scattered nodules.

cified lung nodules. The patient did not have any other further
workup at that time.

Diagnosis

A plain chest X-ray performed at the presentation showed ex-
tensive pulmonary nodulo-reticular shadowing at the peripher-
ies signifying extensive fibrotic changes with scattered nod-
ules (Fig. 1).

Subsequently, a CT chest performed in March 2022 (Fig.
2) showed several nodules bilaterally, demonstrating an inter-

Figure 2. CT chest showed several nodules bilaterally: a calcified nodule (1.4 cm) in the apical segment of the left lower lobe and a 2-cm calcified
nodule along the posterior mediastinal pleural surface of the left lung (blue arrow), above the level of the aortic knob. CT: computed tomography.
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Figure 3. (a) Low magnification H&E stain. (b) High magnification H&E stain showing homogenous acellular amorphous material
(amyloid) with plasma cells. (c) High magnification H&E stain showing homogenous acellular amorphous material (amyloid) with

plasma cells. H&E: hematoxylin and eosin.

val increase in size compared to the prior study. A calcified
nodule in the apical segment of the left lower lobe demon-
strated increased soft tissue component measuring at 1.4 cm,
compared to 1.2 cm in the prior study. Along the posterior me-
diastinal pleural surface of the left lung, above the level of the
aortic knob, a 2-cm calcified nodule was spotted, unchanged
since the prior study. An interval increase in the size of the
nodular density in the right apex, as well as the development

Figure 4. (a) Unpolarized Congo red stain. (b) Polarized Congo red
stain showing apple-green birefringence.
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of several new nodules was also noted.

Coccidioides antibody level, complement fixation (CF)
was within normal limit (WNL) at < 1:2. A PET-CT scan was
performed to direct appropriate lung nodule biopsy. It showed
multiple bilateral mildly hypermetabolic pulmonary nodules.
The most intense was in the posterior right upper lobe measur-
ing 1.5 x 1.4 cm. Another representative area is a nodule in the
lateral right middle lobe of the lungs measuring 2.4 x 2.0 cm
with a max standardized uptake value (SUV) of 1.9.

A CT-guided needle biopsy of FDG avid right upper lobe
(RUL) lung nodule was performed. Pathology showed homog-
enous acellular amorphous material with an entrapped plasma
cell infiltrate on microscopy (Fig. 3a-c). Congo red stain using
polarizing microscopy confirmed the presence of apple-green
birefringence (Fig. 4a, b). Hematoxylin and eosin (H&E) and
Congo red findings were diagnostic of amyloidosis. Immu-
nohistochemistry showed a mixture of kappa-positive (Fig.
5) and lambda-positive (Fig. 6) cells but the predominance of
kappa-positive cells. These findings suggest an atypical plas-
ma cell population, and a tissue block was sent for B-cell rear-
rangement studies to diagnose plasma cell neoplasm. B-cell
gene rearrangement-clonal gene rearrangements were detected
in the immunoglobulin heavy chain gene (IgH) and the kappa
light chain gene (IGK).

Figure 5. Immunohistochemistry showing kappa light chains.
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Figure 6. Immunohistochemistry showing lambda light chains.

Treatment

These results were highly suggestive of a B-cell lymphopro-
liferative disorder, such as a plasmacytoma or a marginal cell
lymphoma with plasma cell differentiation. The patient was
not prescribed any treatments.

Follow-up and outcomes

The patient was subsequently referred to oncology for further
management.

Discussion

Amyloidosis is usually caused by a protein called amyloid
precursor protein (APP) being produced in excess or not be-
ing broken down properly. It can be inherited or acquired. In-
herited amyloidosis is rare and is caused by a gene mutation.
Acquired amyloidosis is more common and can be caused by
chronic inflammation, multiple myeloma, and certain other
blood disorders. Amyloidosis can also be caused by other pro-
teins, such as transthyretin, in rare cases. Transthyretin amy-
loidosis is usually inherited and can affect the heart. Systemic
amyloidosis is caused by changes in proteins and deposits as
fibrils in tissues [8, 9]. It is not common for amyloidosis to
only affect one area of the body, such as the lungs. In 1877,
Lesser was the first who described finding an insoluble fibril-
lar protein deposit in the lungs during an autopsy [10]. There
are three types of amyloidosis in the lungs: tracheobronchial,
alveolar septal, and nodular [11].

A study by Mayo Clinic reported a case series of 55 pa-
tients with amyloidosis in the lungs from 1980 to 1993. In a
study, out of 11 patients with amyloidosis in only their lungs,
seven had nodular amyloidosis, and four had tracheobronchial
amyloidosis [12]. This means that nodular pulmonary amyloi-
dosis is a slightly more common pulmonary amyloidosis. CT
scans of the chest can show multiple or single nodules in the
lower part of the lungs and near the surface of the lungs, i.e., a
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subpleural region in nodular amyloidosis [13]. The average age
of diagnosis is 67, and it is more common in men [14]. Nodular
pulmonary amyloidosis is a disease that is often asymptomatic
and detected incidentally; however, some people with this dis-
ease may experience symptoms such as wheezing, coughing,
musical breathing, and recurrent pneumonia. It is important to
consider nodular pulmonary amyloidosis in patients with mul-
tiple lung nodules [15]. Our patient, in this case, had chronic,
stable shortness of breath and multiple pulmonary nodules on
earlier imaging tests.

Nodular pulmonary amyloidosis is often misdiagnosed
as neoplasm. Other possible causes of multiple lung nodules
include infections, tumors, pneumoconiosis, sarcoidosis, rheu-
matoid arthritis, amyloidosis, and pulmonary alveolar micro-
lithiasis. Tumors such as metastasis or primary lung cancer
may cause multiple lung nodules. Infections that may lead to
multiple pulmonary nodules include fungal infections like his-
toplasmosis, coccidioidomycosis, and aspergillosis [16, 17].
Other conditions like tumors and infections usually get worse
quickly, but that was not the case for our patient.

A PET-CT with fluorine-18 fluorodeoxyglucose (18F-
FDG) can show areas of increased cell activity. It is accurate
for finding the cause of lung nodules and guiding a biopsy [18].
In our case, the scan showed the most intense hypermetabolic
nodule in the patient’s lung, which was 1.5 x 1.4 cm, guided
to a CT-guided needle biopsy of this lung nodule. The gold
standard test to detect amyloid material is immunohistochem-
istry. Amyloid material looks like a homogeneous, acellular,
and eosinophilic protein under a microscope. A special Congo
red stain, viewed under polarized light, shows a green color
[13]. Our patient’s pathology showed homogenous acellular
amorphous material with an entrapped plasma cell infiltrate
on microscopy. Congo red stain using polarizing microscopy
confirmed the apple-green birefringence, which is diagnostic
of amyloidosis.

Symptoms can guide treatment for amyloid deposits in the
lungs. Patients who do not have symptoms usually do not need
treatment. Various treatment options include surgical resec-
tion, resection by bronchoscopy, Nd:YAG laser therapy, and
carbon dioxide laser ablation. Parenchymal amyloid nodules
in the lungs usually grow slowly and do not cause symptoms,
so they usually do not need treatment. Some drugs are under
trial that stabilize amyloid precursor proteins and accelerate
the tissue clearance of amyloid fibrils. Our patient was not
given any treatment and was referred to a cancer specialist for
more testing [11].

A study by Mahmood et al (2015) found that out of 606
patients with localized amyloidosis, including 35 patients with
tracheobronchial amyloidosis and 47 patients with nodular
pulmonary amyloidosis, only seven of them developed sys-
temic amyloid after an average of 74 months of follow-up. The
survival rate for 5 years was 90% and for 10 years was 80%.
Localized amyloidosis usually has a good prognosis and does
not often turn into systemic amyloidosis [19].

Lymphoproliferative disorders are conditions where cer-
tain types of blood cells (e.g., B-cells or T-cells) grow too
much. Depending on the specific disorder, they can have dif-
ferent symptoms, pathologic findings, test results, and im-
ages. They can be either not cancerous or cancerous, includ-
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