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Case report 

Lymphoplasmacytic lymphoma involving the mediastinum and the lung, 
followed by amyloidosis: A surgically and genetically proven case 
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A B S T R A C T   

A 60-year-old man was admitted for ground glass opacity in the lower lung field and mediastinal lymphade-
nopathy. Blood tests revealed elevated serum IgM levels, and the urine test detected Bence-Jones protein. Sur-
gical biopsy from the mediastinal lymph node and lung showed small lymphocytes and plasma cells between 
follicles, and AL kappa amyloid deposition. Genetic examination detected MYD88 L265P mutation. Our diagnosis 
was lymphoplasmacytic lymphoma (LPL), involving the mediastinum and the lung, followed by amyloidosis. 
Mutation analysis, in addition to conventional histological evaluation, was useful for a precise diagnosis.   

1. Introduction 

Lymphoplasmacytic lymphoma (LPL) is a low grade mature B cell 
lymphoma typically involving the bone marrow, and less commonly, the 
spleen and/or lymph nodes [1]. LPL accounts for about one percent of 
hematologic malignancies in the United States and Western Europe, and 
the incidence in Asia is about ten times lower [2–4]. The clinical course 
of LPL is indolent, and it is difficult to make a definite diagnosis because 
of the absence of specific morphologic, immunophenotypic, or chro-
mosomal markers. However, recent studies have reported a diagnostic 
significance of MYD88 L265P mutation [5]. 

We herein report a patient with LPL involving the mediastinum and 
the lung, followed by AL type amyloidosis. 

2. Case report 

A 60-year-old man, who was treated at our hospital for chronic 
obstructive pulmonary disease for five years, was admitted for the 

examination of ground glass opacity (GGO) in the lower lung field and 
mediastinal lymphadenopathy in the computed tomography (CT), 
which tended to be enlarged gradually. He was a former smoker (two 
packs a day for thirty-two years until fifty-one years of age) and had a 
history of surgery for inguinal hernia. He had dry cough and slight 
dyspnea (modified Medical Research Council [mMRC] grade I). Fine 
crackles were heard in the lower lung field upon chest auscultation. The 
superficial lymph nodes were not palpable. Laboratory data on admis-
sion are shown in Table 1. 

Blood tests showed a white blood cell (WBC) count of 7400/μL 
without any significant abnormalities, hemoglobin level 14.5 g/dL, 
platelet count 25 × 104/μL, serum total protein 6.4 g/dL, albumin 3.7 g/ 
dL, serum creatinine 1.09 mg/dL, lactate dehydrogenase 247 IU/L, 
serum β2-microglobulin 2.4 mg/L (reference value < 2.0 mg/L), soluble 
interleukin 2 receptor 469 U/mL, sialylated carbohydrate antigen Krebs 
von den Lungen-6 (KL-6) 805 U/mL, angiotensin-converting enzyme 
(ACE) level 37.4 U/L, IgM level 791 mg/dL (reference value 33–183 mg/ 
dL), IgG level 531 mg/dL (reference value 861–1747 mg/dL), IgA level 
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52 mg/dL (reference value 93–393 mg/dL), and IgE level 10 IU/mL 
(reference value < 170 IU/mL). In the urine test, kappa type Bence- 
Jones proteins (BJP) were detected. Pulmonary function tests showed 
obstructive ventilatory impairment, forced vital capacity (FVC) 3.94 L, 
FVC/predicted FVC 110.4%, forced expiratory volume in 1 s (FEV1) 2.41 
L, and FEV1/FVC 61.17%. Electrocardiogram and ultrasonic cardiog-
raphy were normal. An enhanced chest CT revealed emphysema domi-
nant in the upper lung field, GGO in the lower lung field, interlobular 
septal thickening, mediastinal lymphadenopathy, and a soft tissue 
shadow in the paravertebral region (Fig. 1). 

A fluorodeoxyglucose (FDG)-positron emission CT examination 
showed FDG accumulation in ill-defined soft tissue attenuation in the 
mediastinum and retroperitoneum (SUVmax = 2.5 and 2.4, respectively) 
(Fig. 2). 

Bronchofiberscopy was performed. The recovery rate of bron-
choalveolar lavage (BAL) from the right B5 was 60.0%. A BAL fluid 
(BALF) evaluation showed a total cell count of 4.26 × 105/mL and the 
differential WBC counts for macrophages, lymphocytes, neutrophils, 
and eosinophils were 95.0%, 3.8%, 0.9%, and 0.3%, respectively, 
showing normal proportion of the BALF. Among the T lymphocytes, the 
CD4/CD8 ratio was 1.8 and the proportion of CD1a was 1.3%, which 
was within the normal range. Bacterial, fungal, and acid-fast bacillus 
culture tests in BALF were negative. Transbronchial lung biopsy (TBLB) 
from the right S8 showed the infiltration of inflammatory cells, such as 
lymphocytes and plasma cells, in the alveolar wall. 

Due to elevated serum IgM, urinary BJP and lymphadenopathy, our 
differential diagnoses included LPL, mucosa associated lymphoid tissue 
(MALT) lymphoma with plasma cell differentiation, and multiple 
myeloma. Bone marrow aspiration and biopsy were performed to assess 

bone marrow involvement. Normocellular marrow tissue with kappa 
predominant lymphocytes and plasma cells were obtained. The bone 
marrow smear showed 24.2% lymphocytes, 3.0% plasma cells, and some 
atypical cells. Flow cytometry suggested kappa-predominant B cells. 
These findings supported the diagnosis of LPL, but did not enable us to 
make a definitive diagnosis. To clarify the cause of the soft tissue shadow 
in the paravertebral region and GGO in the lower lung field, a surgical 
biopsy was performed from the right lower paratracheal lymph node and 
the right S8 of the lung. The lymph node specimen and the surrounding 
connective tissue revealed small lymphocytes and plasma cells between 
follicles (Fig. 3A). These cells were mostly positive for CD20, CD79a, and 
IgM, focally positive for CD138, and negative for CD3, CD5, CD10, and 
CD56. A few Dutcher bodies were also observed. In situ hybridization 
(ISH) revealed immunoglobulin light-chain restriction with an elevated 
kappa/lambda ratio of ten (Fig. 3B and C). 

DNA was extracted from paraffin-embedded tissue and a mutation 
analysis using an allele-specific primer-polymerase chain reaction (PCR) 
confirmed MYD88 L265P mutation in lymph node specimens (a substi-
tution of leucine with proline at amino acid position 265) (Fig. 4). G- 
banding was not available; fluorescence in situ hybridization (FISH) 
analysis of MALT lymphoma-specific translocation was negative. 

In addition, eosinophilic amorphous deposits found in the lymph 
nodes and stroma of the fat connective tissue stained positively by Congo 
red, exhibited apple green color under polarized light, and were positive 
for AL kappa by immunohistochemistry (Fig. 5A–D). 

In the lung specimens, mild emphysema and inflammatory fibrotic 
changes, including fibroblastic foci, were seen in the subpleural area. 
Besides these changes, amyloid deposition was also confirmed in the 
interlobular septa, and slight plasma cell infiltration was seen around 

Table 1 
Laboratory data on admission.  

Laboratory Data 

WBC 7400 /μL  IgG 531 mg/dL <TP-Fraction>
Neu 68.4 %  IgA 52 mg/dL Alb 60.2 % 
Lym 21.8 %  IgM 791 mg/dL α1 13.8 % 
Mon 6.1 %  IgE 10 IU/L α2 11.2 % 
Eos 3.2 %  CEA 8.5 ng/mL β 9.0 % 
Bas 0.5 %  CYFRA 0.8 ng/mL γ 15.8 % 

RBC 471 × 104/μL ProGRP 35.06 pg/mL    
Hb 14.5 g/dL  β2-microglobulin 2.4 mg/L <Urinalysis>
Ht 42.7 %  ACE 37.4 U/L Specific gravity 1.010 
Plt 25.0 × 104/μL sIL-2R 469 U/mL 
TP 6.4 g/dL  KL-6 805 U/mL pH 7  
Alb 3.7 g/dL  SP-D 101.4 ng/mL proteins (− )  
T-Bil 0.72 mg/dL  SP-A 49.3 ng/mL occult blood (− )  
ALP 315 IU/L  BNP 23.5 pg/mL glucose (− )  
AST 23 IU/L  C3 115 mg/dL   
ALT 19 IU/L  C4 24 mg/dL <ABG (ambient air)>
γ-GTP 14 IU/L  <Autoimmune antibody> pH 7.437  
LDH 247 IU/L  ANA <40  PaCO2 35.2 Torr 
CPK 152 IU/L  CCP <0.5  PaO2 63.9 Torr 
Glu 93 mg/dL  Jo-1 <0.5 U/mL HCO3

− 23.3 mmol/L 
UA 6.7 mg/dL  Scl-70 <0.6 U/mL AaDO2 46.4 Torr 
BUN 10.0 mg/dL  ds-DNA <0.7 U/mL    
Cre 1.09 mg/dL  RNP <0.5 U/mL    
Ca 9 mg/dL  Sm <0.5 U/mL    
CRP 0.57 mg/dL  SS-A <0.5 IU/mL    
Na 138 mmol/L  SS-B <0.5 IU/mL    
K 3.8 mmol/L  PR3-ANCA <0.5 IU/mL    
Cl 107 mmol/L  MPO-ANCA <0.5 IU/mL    

WBC, white blood cell; Neu, neutrophil; Lym, lymphocyte; Mon, monocyte; Eos, eosinophil; Bas, basophil; RBC, red blood cell; Hb, hemoglobin; Ht, hematocrit; Plt, 
platelet; TP, total protein; Alb, albumin; T-Bil, total bilirubin; ALP, alkaline phosphatase; AST, aspartate aminotransferase; ALT, alanine aminotransferase; γ-GTP, 
γ-glutamyltranspeptidase; LDH, lactate dehydrogenase; CPK, creatine phosphokinase; Glu, glucose; UA, uric acid; BUN, blood urea nitrogen; Cre, creatinine; Ca, 
calcium; CRP, C-reactive protein; Na, natrium (sodium); K, kalium (potassium); Cl, chlorine; CEA, carcinoembryonic antigen; CYFRA, cytokeratin 19 fragment; 
ProGRP, pro-gastrin releasing peptide; ACE, angiotensin converting enzyme; sIL-2R, soluble interleukin-2 receptor; KL-6, sialylated carbohydrate antigen Krebs von 
den Lungen-6; SP-D, surfactant protein-D; SP-A, surfactant protein-A; BNP, brain natriuretic peptide; ANA, anti-nuclear antibody; CCP, cyclic citrullinated peptide; ds- 
DNA, double stranded-DNA; RNP, ribonucleoprotein; Sm, smith; PR3-ANCA, serine proteinase3-anti-neutrophil cytoplasmic antibody; MPO-ANCA, myeloperoxidase- 
anti-neutrophil cytoplasmic antibody; ABG, arterial blood gas; PaCO2, partial pressure of arterial carbon dioxide; PaO2, partial pressure of arterial oxygen; HCO3-, 
bicarbonate ion; AaDO2, alveolar-arterial oxygen difference. 
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amyloids. Thus, LPL with AL kappa amyloidosis was diagnosed, coex-
isting with interstitial pneumonia with usual interstitial pneumonia 
(UIP) like features. 

During surgical biopsy, the lung tissue and fat connective tissue were 
fragile and bled easily. Due to massive bleeding, the operation was 
changed from video assisted thoracic surgery to thoracotomy. After 
surgery, the patient was moved to the respiratory care unit (RCU) with 
intubation for 16 days because of bleeding from the airways. After his 
condition improved, he was referred to another hospital. 

3. Discussion 

This is a case of LPL involving the mediastinum and the lung, fol-
lowed by AL type amyloidosis. The definitive diagnosis was established 
by pathological analysis and the detection of MYD88 L265P mutation 
using surgical specimens. 

The differential diagnoses included LPL, MALT lymphoma with 
plasma cell differentiation, plasmacytoma, and IgM monoclonal 
gammopathy of undetermined significance (MGUS), due to small B cell 

Fig. 1. Representative computed tomography images. Swollen lymph nodes in the mediastinum (arrows) (A), soft tissue shadow in the paravertebral region (B), 
centrilobular and paraseptal emphysema in the upper lobes (C), and ground glass opacities and mild reticulation (D). 

Fig. 2. Ill-defined soft tissue attenuation and FDG accumulation were observed in the mediastinum (SUVmax = 2.5) (A), pleura (B), and retroperitoneum (SUVmax =

2.4) (C). 

Fig. 3. The histology of the lymph node biopsy specimens. Infiltration of small lymphocytes and plasma cells (Hematoxylin-Eosin Staining) (A, 200 × magnification). 
In situ hybridization for immunoglobulin light chains (B, kappa; C, lambda, 200 × magnification). Most of the plasma cells were positive for immunoglobulin light 
chain kappa. 
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lymphoid with plasmacytic differentiation and the expression of cell 
surface antigens. The characteristics of these diseases are shown in 
Table 2 [1,6–10]. 

Although LPL has been recognized as a clinical entity, diagnostic 
criteria for lymphoplasmacytic lymphoma have always been contro-
versial [11]. The current WHO classification defines LPL as a B-cell 
lymphoid neoplasm composed of small B lymphocytes, plasmacytoid 

lymphocytes, and plasma cells, which does not fulfill the criteria for any 
of the other small B-cell lymphoid neoplasms. The diagnosis of LPL is, 
therefore, largely, a diagnosis of exclusion. In this case, we also detected 
MYD88 L265P mutation in the lymph node specimen. Previous studies 
have reported that this mutation can be helpful in the precise diagnosis 
of LPL [12–14]. MYD88 is an adaptor protein of the Toll-like receptor 
(TLR) pathway and MYD88 L265P mutation triggers NF-κB signaling 
and rapid cell proliferation [15,16]. MYD88 L265P mutation is consti-
tutively active in lymphoma cells and that it heightens cellular prolif-
eration and the secretion of cytokines, thereby contributing to disease 
progression [17]. Previous studies from multiple institutions have 
confirmed MYD88 L265P to be present in the majority of 
LPL/Waldenström Macroglobulinemia (WM), with reported incidence 
from 67 to 93% [5,13,18]. The mutation has also been found in 44–87% 
of IgM MGUS [13,18–20]. On the other hand, this abnormality has been 
found much less frequently in other small B-cell neoplasms, including 
4–21% of cases diagnosed as MALT lymphoma, and 1–10% of chronic 
lymphocytic leukemia [13,18,21–23]. No MYD88 mutation was re-
ported in plasmacytomas. In this case, we successfully diagnosed the 
patient as having LPL and excluded other differential diagnosis based on 

Fig. 4. MYD88 L265P mutation was detected by polymerase chain reaction 
with paraffin embedded tissue. Leucine (CTC) was converted to proline (CCC). 

Fig. 5. The histology of the lymph node biopsy 
specimens. The deposition of acidophilic amor-
phous deposits was found in the lymph nodes 
(Hematoxylin-Eosin Staining) (A, 40 × magnifi-
cation). Extracellular amorphous and eosino-
philic deposits stained positively by Congo red (B, 
40 × magnification) and exhibited apple green 
color under polarized light (C, 40 × magnifica-
tion) and were positive for AL kappa by immu-
nohistochemistry (D, 40 × magnification). (For 
interpretation of the references to color in this 
figure legend, the reader is referred to the Web 
version of this article.)   

Table 2 
Characteristics of differential diagnosis.   

LPL IgM-MGUS MALT lymphoma Plasmacytoma This case 

Definition No specific cut off level of IgM 
Bone marrow > lymph node, 
spleen 
Usually IgM, rarely IgG or IgA 

Serum IgM <30 g/L 
Bone marrow 
lymphoplasma cell <10% 

Marginal zone (centrocyte-like) 
cells. 
Monocytoid B cells 
Bone marrow involvement 
(2–20%) 

Monoclonal plasma 
cells 
Bone marrow clonal 
plasma cells ≥ 10% 

Serum IgM elevated 
Bone marrow; lymphoplasma 
cells 27% 

Clinical 
features 

Symptom (+) 
Weakness(+) 
Fatigue(+) 
Lymphadenopathy(+) 

Symptom (− ) 
Anemia (− ) 
Lymphadenopathy(− ) 

Associated with chronic immune 
reactions driven by bacterial, viral, 
or autoimmune stimuli 

Symptom (+) 
Hypercalcemia 
Anemia 

Lymphadenopathy (+) 
Anemia (− ) 

Histology Monotonous small lymphocytes, 
plasma cells, and plasmacytoid 
lymphocytes 
CD20 (+), CD79a (+) 

Bone marrow: clonal 
lymphoplasmacytic cells 
CD20 (+), CD79a (+) 

Small to medium-sized B cells 
Plasmacytic differentiation is often 
present 
CD20(+), CD79a(+) 

Monoclonal plasma 
cells 
Types of 
immunoglobulin; 
IgG > IgA > BJP 
CD20 (− ), CD79a(+) 

Small lymphocytes, plasma 
cells, and plasmacytoid 
lymphocytes 
IgM (+) 
CD20 (+), CD79a (+) 

Genetic 
profiles 

MYD88 L265P (>90%) 
CXCR4 (30%) 

MYD88 L265P (50%) 
CXCR4 (20%) 

API2-MALT1 (30–50%) 
MYD88 L265P (4–21%) 

MYD88 L265P (− ) MYD88 L265P (+) 
MALT1 rearrangement (− ) 

LPL, lymphoplasmacytic lymphoma; MGUS, monoclonal gammopathy of undetermined significance; MALT, mucosa associated lymphoid tissue. 
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the clinicopathological findings and MYD88 L265P mutation. 
In the current case, AL amyloidosis was also diagnosed. LPL/WM 

often causes secondary amyloidosis [24]. LPL/WM is associated with 
serum monoclonal paraprotein, usually IgM [6,25]). IgM paraprotein is 
implicated in 5–7% of patients with LPL [26–28]. However, the precise 
incidence of LPL/WM accompanied by amyloidosis is not clear. A pre-
vious study reported that 7.5% of WM patients had coexisting 
amyloidosis [29]. Another study reported six patients with amyloidosis 
associated with non-Hodgkin’s lymphoma [30]. Of those six, five were 
LPL and the other was a small lymphocytic lymphoma with plasmacy-
toid features. Except for these studies, there have been no reports of the 
incidence of LPL/WM with amyloidosis. Therefore, we further investi-
gated the incidence of non-Hodgkin lymphoma and amyloidosis in the 
lung among the cases diagnosed at our hospital. We retrospectively 
collected the medical records from 1993 to 2019 from the pathology 
department. There were twenty four cases with lymphoproliferative 
lung disease. Twenty-three cases were MALT lymphoma, four of which 
(17%) were accompanied by amyloidosis (unpublished data). The case 
presented here is the only one with LPL and amyloidosis. On the other 
hand, there were eighteen cases with amyloidosis in the lung. Among 
them, four cases (22%) were diagnosed as MALT lymphoma and one was 
LPL (5%). 

4. Conclusion 

We encountered a case of LPL followed by amyloidosis that was 
definitively diagnosed by pathological analysis and the detection of 
MYD88 L265P mutation using surgical specimens. Mutation analysis, in 
addition to conventional histological evaluation, is useful for estab-
lishing a precise diagnosis. 
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