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Case Report

Introduction

Amyloidosis is a spectrum of diseases, where insoluble 
misfolded proteins in the form of fibrils, are deposited in  
the extracellular matrix of various tissues and organs.1  
The International Society of Amyloidosis Nomenclature 
Committee has criteria to define different types of amyloido-
sis, based on the characterization of the amyloid fibril pro-
tein, by protein sequence analysis, namely, AL (amyloid light 
chain), AA (amyloid A), ATTR (amyloid transthyretin).1,2 
Amyloidosis in the lungs is divided into 3 forms, namely—
diffuse alveolar-septal amyloidosis, tracheobronchial amy-
loidosis, and nodular pulmonary amyloidosis—also known 
as lung amyloidoma lung.3 Diffuse alveolar-septal type is the 
common presentation of systemic AL-amyloidosis, whereas 
lung amyloidoma, a localized AL deposit, in the presence of 
systemic AL-amyloidosis were rare as only 2 cases have 
been reported so far.4

Extramedullary plasmacytoma (EMP) comprises approx-
imately 3% to 5% of all plasma cell neoplasms, with 80% 
found in the head and neck region, especially the upper 
aerodigestive tract.5-7

Here, we presented a rare simultaneous occurrence of 
amyloidoma and plasmacytoma in a single lung mass. There 
has been one case, in abstract forms, reported of primary 

pulmonary plasmacytoma with amyloidoma lung in a case  
of multiple myeloma (MM).8 We like to present a similar 
occurrence of simultaneous amyloidoma and plasmacytoma 
detected as a single lung mass and also illustrated the poor 
outcome of myeloma with associated AL-amyloidosis.

Case Presentation

A 51-year-old African American male, non-morbidly obese, 
chronic heavy active smoker, with a past medical history of 
hypertension, presented with pain in the right axilla coupled 
with numbness, pins, and needles sensations in the right 
upper extremity, after he fell. His family and surgical history 
were insignificant. Physical examination was essentially 
unremarkable except for bilateral gynecomastia. Routine 
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blood work showed the following laboratory findings: white 
blood cell (WBC) count—21.8 × 109/L with a neutrophilic 
predominance (79%), hemoglobin—10.8 g/dl, platelet 
count—409 × 109/L, blood urea nitrogen—16 mg/dl,  
creatinine—1.5 mg/dl, estimated glomerular filtration rate 
(GFR)—49 ml/min, lactate dehydrogenase (LDH)—486 
IU/L (313-618 IU/L), serum protein—9.4 g/dl (6.3-8.2 g/dl), 
albumin—3.8 g/dl (3.5-5 g/dl). Serum protein electrophore-
sis showed a monoclonal spike predominantly involving the 
gamma globulin region with a minimal spike in the alpha-1 
globulin and alpha-2 globulin regions. Serum-free light-
chain analysis showed a free kappa of 237.3 mg/L (3.3-19.4 
mg/L) and free lambda of 15.9 mg/L (5.7-26.3 mg/L). The 
serum immunoglobulin (Ig) (IgG) level was 2402 mg/dl, the 
IgA level was 130 mg/dl and the IgM level was 30 mg/dl. 
Serum immunofixation showed IgG kappa monoclonal band. 
Urine immunofixation showed monoclonal gammopathy and 
24-hour urine protein excretion was 3000 mg/24 h (42-225 
mg/24 h). His beta-2 microglobulin was 7.98 mg/dl (< 2.51) 
and albumin was 3.0 g/L.

Chest X-ray detected a large pleural-based mass with 
associated rib destruction in the right thorax as shown in 
Figure 1. Computerized tomography (CT) chest with con-
trast showed a large heterogeneous soft tissue mass in the 
right upper lobe measuring 13.5 × 12.4 × 9.2 cm associated 
with adjacent rib destruction and extension into the soft tis-
sues of the right chest wall as shown in Figures 2 and 3. A 
percutaneous transthoracic image-guided biopsy of the lung 
mass was done and pathology was reported as amyloid sheets 
deposition on light microscopy with myeloma cells as shown 
in Figures 4 and 5. Abdominal fat pad biopsy showed no evi-
dence of amyloid deposits or AL type. Renal biopsy (Figures 
6-8) was positive for AL-amyloidosis.

Later, bone marrow biopsy was performed and showed 
predominantly atypical plasma cells, in the range of 20% to 
30% with an average of 25%, suggestive of plasma cell neo-
plasm with patchy interstitial deposition of eosinophilic 
amorphous material, confirmed by Congo red stain as posi-
tive for amyloidosis which on immunohistochemistry showed 
positive staining for Amyloid A. amyloidosis. AL kappa type 
was confirmed by the liquid chromatography-tandem mass 
spectrometry done at Mayo Clinical laboratories as shown in 
Figure 9. Flow cytometry of bone marrow aspirates was con-
sistent with a plasma cell neoplasm with 5% of the mono-
clonal IgG kappa (CD 38 bright) population present. Focal 
in-situ hybridization (FISH) was positive for a gain of 11q 
or trisomy 11; no evidence of CCND1-IGH, no evidence of 
t (11;14) gene rearrangement, no evidence of p53 (17p13) 
deletion or amplification, and no evidence of FGFR3-IGH 
(translocation t (4;14) gene rearrangement). Cytogenetics 
showed a normal karyotype. A skeletal survey was obtained 
of the radius and ulna, sternum, ribs, bilateral tibia and fib-
ula, bilateral femora, skull, and pelvis, which showed a large 
destructive lesion of the right fourth rib with associated 

mass with lytic lesions in the left humeral shaft and right 
femoral shaft, findings suggestive of MM. Further work-up 
for possible amyloidosis involvement showed N-terminal 
pro-brain natriuretic peptide (NT-proBNP)—464 pg/ml 
(0-125 pg/ml), troponin-I—0.040 ng/ml [0-0.34 ng/ml].

Based on paraproteinemia work, bone marrow biopsy, 
and radiographic findings, he was diagnosed as MM with 
amyloidosis. The patient was immediately started on 
weekly cyclophosphamide 300 mg/m2, bortezomib 1.3 mg/
m2—days 1, 4, 8, 11, and dexamethasone 40 mg (CyBorD 
regimen) with a cycle duration of 28 days. After 5 cycles of 
the CyBorD regimen, the patient was noted to have a par-
tial response based on International Myeloma Working 
Group Criteria with a notable M protein decrease of more 
than 50%, but less than 90% (partial response). Later, the 
patient developed more marked edema of both lower 
extremities. He was found to have elevated D-dimers and 
subsequent ultrasound of the bilateral lower extremities 
detected an acute deep venous thrombosis of the right pop-
liteal vein, for which warfarin was started. Creatinine 
increased to 2.09 mg/dl from a baseline of 1.2 to 1.5 mg/dl. 
A follow-up CT chest without contrast showed a minimal 
decrease in the size of the chest wall mass; the size of the 
mass decreased to 9.6 cm in the largest dimension. Positron 
emission tomography (PET) CT showed the chest wall 
mass to measure 10 × 9 × 8.5 cm with an standardized 

Figure 1. PA/lateral radiograph of the chest. Demonstrates 
an eccentrically based circumscribed mass in the periphery of 
the right mid- to upper-thorax demonstrating obtuse margins 
with tapering superiorly and inferiorly; note the absence of air 
bronchograms, indicating pleural origin. There is associated 
destruction of the angle/body of the right fourth rib.
Abbreviation: PA, posterior anterior.
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Figure 2. Initial CT scan of the chest without contrast. (A) Axial plane soft tissue window: There is a corresponding eccentrically 
based, circumscribed, heterogeneous, pleura-based mass in the right upper lobe with the peripheral area of low intensity, without 
associated calcifications, measuring 11 × 11 × 9 cm. Associated small to moderate simple pleural effusion. No suspicious mediastinal, 
hilar, or axillary lymphadenopathy. (B) Coronal plane bone window: There is associated expansion of the third through the fifth ribs with 
destruction/involved of the body and angle of the fourth rib and extension beyond the rib cage into the right hemithorax soft tissues.
Abbreviation: CT, computerized tomography.

Figure 3. CT of the chest with IV contrast. (A) Axial and (B) coronal plane soft tissue window demonstrates pleura-based mass 
measuring 12 × 10 × 8 cm with peripheral curvilinear calcifications and minimal to no enhancement. Small simple right pleural effusion. 
No pulmonary embolism. Increased compressive atelectasis of the right upper lobe.
Abbreviations: CT, computerized tomography; IV, intravenous.

Figure 4. Lung core biopsy, H&E stain: 50×. Abundant 
homogeneous and eosinophilic pink material consistent with 
amyloid with scattered atypical plasma cells.
Abbreviation: H&E, hematoxylin and eosin.

Figure 5. Lung core biopsy. Amyloid A on immunohistochemical 
stain. 50×. Positive for deposits of amyloid.
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uptake value (SUV) uptake of 3—indicating it is mostly 
amyloid. Because of his partial response to the treatment, 
chemotherapy was switched to daratumumab 16 mg/kg 
weekly, lenalidomide 25 mg daily for 21 days with a 7 days 
break, along with dexamethasone 20 mg/weekly. However, 
after only 2 cycles of daratumumab/lenalidomide/dexa-
methasone, the patient was noted to have persistent 
nephrotic range proteinuria with a protein level of 30.8 g in 
the 24-hour urine sample; troponin-I level of 0.076 ng/ml 
(0-0.034 ng/ml) and NT-proBNP of 9500 pg/ml (0-125 pg/
ml). Bendamustine 50 mg/m2 every 4 weeks was then 
added to the regimen.

Although the patient’s myeloma parameters improved, 
due to his worsening amyloidosis evident by increasing 
proteinuria, declining renal functions, rising proBNP and 
troponin-I levels as in Figure 10, and worsening of general-
ized edema, we referred him to a tertiary care center for 
more aggressive and advanced management and auto logous 
bone marrow transplantation. After the stem cell collection 
at a tertiary care center, the patient was placed on daratu-
mumab/revlimid and dexamethasone for attaining a deeper 
response to his myeloma before autologous transplantation. 
Unfortunately, his course got complicated with hypervol-
emia, hypoxic respiratory failure, and acute respiratory dis-
tress syndrome (ARDS) secondary to respiratory syncytial 
virus/parainfluenza/stenotrophomonas pneumonia requir-
ing prolonged intubation and management with Ribavirin 
and Bactrim. Also, vancomycin-resistant Enterococcus uri-
nary tract infection was managed with Linezolid. Recurrent 

Figure 6. Kidney biopsy H&E stain. The mycangium shows 
moderate mesangial expansion with amorphous eosinophilic 
material.
Abbreviation: H&E, hematoxylin and eosin.

Figure 7. Congo red stain. It shows salmon-colored areas in the 
glomeruli.

Figure 8. Immunofluorescence stain of kidney biopsy. There is 
homogeneous mesangial, capillary loops, and interstitial staining 
for kappa.

Figure 9. Bone marrow biopsy, H&E stain, 50×. Plasma cell 
neoplasm. Monoclonal IgG kappa plasma cells by flow cytometry. 
Bone marrow biopsy showed predominantly atypical plasma cells, 
in the range of 20% to 30% with an average of 25%, suggestive 
of plasma cell neoplasm with patchy interstitial deposition of 
eosinophilic amorphous material, confirmed by Congo red 
stain as positive for amyloidosis which on immunohistochemistry 
showed positive staining for amyloid A amyloidosis. Liquid 
chromatography-tandem mass spectrometry (LCMS/MS) on bone 
marrow tested positive for AL-amyloid.
Abbreviations: H&E, hematoxylin and eosin; IgG, immunoglobulin G; AL, 
amyloid light.
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bouts of Clostridium Difficile Colitis were treated with pro-
longed vancomycin taper along with fidaxomicin but 
caused an interruption in myeloma/amyloidosis treatment 
and his autologous stem cell transplant (ASCT) planning. 
The patient was put back on the myeloma treatment with 
pomalidomide and dexamethasone with stabilization of 
myeloma, renal function, and proteinuria after the infection 
was controlled. The patient is being prepared by the tertiary 
center for ASCT at the time of writing this article.

Discussion

Amyloidosis is characterized by the deposition of homo-
geneous eosinophilic material called amyloid, which on 
Congo red staining appears orange-red with bright field 
microscopy and shows apple-green birefringence under 
polarized light. This is the traditional gold standard to iden-
tify amyloid in histological sections.9 Immunohistochemistry 
is used to identify the amyloid subtypes, namely, AL, AA, 
and ATTR; which is performed on frozen or paraffin sec-
tions with immunofluorescence/immunoperoxidase tech-
niques, respectively.9 Due to the abundant background 
staining, it may pose a challenge for subtyping by immuno-
histochemistry hence laser microdissection followed by 

mass spectrometry-based proteomic analysis is done on 
formalin-fixed, paraffin-embedded tissue.9 This is the latest 
and preferred method for amyloid subtyping as we had 
done in our case.

Amyloidosis in the lungs most commonly presents as the 
tracheobronchial type seen in about 53% of cases and dif-
fuse alveolar-septal type is least commonly seen in about 
3% of cases usually detected as a post-mortem finding.10 
Amyloidoma lung is a rare finding, typically seen as local-
ized AL or AA mixed deposits. Due to the lack of adequate 
controlled clinical trials, the management of amyloidoma 
lung has to be individualized.11 As nodular pulmonary amy-
loidosis (lung amyloidoma) presents in localized form, 
treatment is conservative excision with excellent long-term 
prognosis, provided there is no evidence of systemic 
amyloidosis.12-15

EMP usually involves submucosal lymphoid tissue of the 
nasopharynx/paranasal sinuses without affecting the bone 
marrow. Pulmonary parenchyma is an uncommon site of 
EMP as only isolated cases with histological proofs have 
been reported.16-18 EMP has a rare incidence but carries an 
excellent prognosis when presented as solitary lesions due to 
its radiosensitive nature. Around 25% of patients with EMP 
have monoclonal gammopathy.19 The incidence of EMP in 

Figure 10. Clinical graph depicting the levels of NT-proBNP (N-terminal pro-brain natriuretic peptide), troponin-I levels, 24-hour 
urine total protein. The patient was diagnosed in December with MM and AL-amyloidosis. CyBorD regimen was started in January. 
NT-proBNP, troponin-I, and 24-hour total protein progressions are depicted in this clinical graph over 6 months. Normal range of 
NT-proBNP = 0 to 125 pg/ml, troponin-I = 0 to 0.034 ng/ml, 24-hour total protein = 42 to 225 mg/24 h. The data were plotted as 
troponin-I levels as values × 101 ng/ml, 24-hour total protein as values × 103 mg, and NT-proBNP as values × 102 pg/ml.
Abbreviations: AL, amyloid light; MM, multiple myeloma; CyBorD, cyclophosphamide, bortezomib, and dexamethasone.
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newly diagnosed MM was 7% to 18% and 6% to 20% of 
patients developed it later in the course of the disease.20 
Depending on the presentation, most cases of solitary pulmo-
nary plasmacytoma are treated with surgical resection and/or 
radiation, while the one with systemic myeloma needs sys-
temic chemotherapy.21

AL-amyloidosis usually has male predominance with 64 
years being the median age at diagnosis, with an incidence 
of 6 to 10 cases/million/year.22,23 Nearly, 17 000 people are 
affected and 11 000 die of MM every year.23 Fifteen percent 
of patients with myeloma have some degree of underlying 
amyloidosis but more than 80% of patients who present 
with clinically significant AL-amyloidosis, have a very low 
grade and otherwise “benign” monoclonal gammopathies. 
The plasma cell burden in AL-amyloidosis is usually 5% to  
10%, although, in approximately 10% to 15% of patients, 
AL-amyloidosis occurs in association with MM.23-25

So, we demonstrated that our patient had extensive 
amyloidosis involvement in the form of a kidney, lung, and 
possible cardiac involvement, as demonstrated by elevated 
troponin and NT-Pro-BNP levels. We further demonstrated 
the amyloidosis type was AL-amyloidosis by MS performed 
by Mayo Clinics Laboratory.26 Based on the staging system 
for AL-amyloidosis, he had stage III amyloidosis as defined 
by the revised Mayo Clinics criteria with troponin levels  
> 0.025 ng/ml and d-FLC (difference between involved 
and uninvolved free light-chain assay) > 180 mg/L.27 Along 
with that, our patient was found to have multiple bone  
lesions detected by skeletal survey and CT scan; therefore, 
he was a case of AL-amyloidosis with coexisting MM, called 
AL-CRAB ( light chain (AL) amyloidosis with hyper-
calcemia, renal failure, anemia, and lytic bone lesions attrib-
utable to clonal expansion of plasma cells).28 AL-amyloidosis 
with bone marrow plasma cells of more than 10% and was 
categorizing the patient to a high-risk and poor prognosis 
category.28 So, our case with concomitant amyloidoma and 
plasmacytoma appears to belong to the category of AL-CRAB 
amyloidosis and with plasma cells, more than 10%, carried a 
poor prognosis.

Various studies show that ASCT with high-dose melpha-
lan (100-200 mg/m2) conditioning is an effective treatment 
for primary AL-amyloidosis.29-31 CyBorD was reported to 
be an effective treatment in transplant-ineligible patients 
and with stage III cardiac involvement in amyloidosis.31 
The introduction of novel agents, such as bortezomib, 
lenalidomide, and thalidomide has brought changes in the 
management of myeloma, ranging from the palliative cure 
to clinical improvement, but maintaining a balance between 
their toxic and therapeutic levels is a challenge in amyloi-
dosis.32 Daratumumab, a monoclonal antibody to CD38, is 
used in the treatment of AL-amyloidosis. Early data from 
phase I and phase II studies show that daratumumab is tol-
erated well in this population and induces rapid and deep 
responses in AL-amyloidosis. The result showed that 78% 
(7 of 12) achieved a hematologic response, and 7 patients 

had at least 1 grade ≥ 3 adverse events including cardiac 
events (4 patients).33,34 Our patient with AL-amyloidosis 
did not respond to the CyBorD regimen or daratumumab, 
and amyloidosis got worse with increasing troponin, 
NT-pro-BNP, and 24-hour urinary protein levels as shown 
in Figure 10.

Our case with concomitant amyloidoma and plasmacy-
toma as a single pulmonary mass may likely represent a poor 
prognostic category with poor response to chemotherapy 
which may alert the physician to think about doing an early 
stem cell transplant or CART (chimeric antigen receptors T) 
therapy.35,36

Conclusion

A rare occurrence of lung amyloidoma and plasmacytoma 
coexisting together in a single lung mass was found and 
proved by tissue biopsy. This combination represented 
AL-amyloidosis with MM, therefore representing a poor 
prognostic feature. With our case further demonstrating poor 
response to many novel chemotherapy agents, an early bone 
marrow transplantation or CART therapy may need to be 
considered.
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