
© Pioneer Bioscience Publishing Company. All rights reserved. J Thorac Dis 2014;6(7):E152-E159www.jthoracdis.com

Introduction

Multiple myeloma (MM) is one of the most common and 
represents 10% of all the malignant hematological diseases 
which mainly affects bone marrow although extramedullary 
tissues may be infiltrated as well. Pleural effusion may be a 
sign of thoracic involvement affecting about 6% of patients 
with MM (1), It is particularly rare (<1%) for MM patients 
to present myelomatous pleural effusion, especially for 
those with pleural effusion as an initial sign (2). Only 16 
cases reported in English literature since 2000. We describe 
a case of MM presented initially as pleural effusion that 
was diagnosed and treated in our hospital, and reviewed 
the current literature on clinical manifestation, laboratory 
examination, diagnosis, treatment and prognosis. 

Case report

A 53-year-old male presented with a 6-month history 
of dry cough, mild fever and night sweat. Two months 
prior to the admission, he was diagnosed as “Tuberculous 
pleuritis is possible” in the local clinic, and was given 
triple antituberculous treatment (isoniazide, rifampin 
and ethambutal) for 2 months. But his conditions did not 
change evidently. There was no chest pain, hemoptysis or 
palpitation. He was a chronic smoker for over 30 packs per 
years. Physical examinations only showed decreased breath 
sound, sporadic rhonchi and moist rale in the bilateral lower 
hemithorax. He preferred in sitting position. The patient’s 
past history, social history, family history, and review of 
system were otherwise unremarkable.
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Blood investigations revealed the following values: white 
blood cell (WBC) count: 2.5×109/L (40.7% neutrophils, 
46.2% lymphocytes, 8.5% monocytes, 1.7% basophils and 
0.0% eosinophils); hemoglobin, 76 mg/L; platelet count, 
137×109/L; total protein, 93.1 g/L; albumin, 27.2 g/L;  
globulin, 65.9 g/L; blood calcium, 1.82 mmol/L (2.25-
2.75 mmol/L), uric acid, 454.0 μmol/L; erythrocyte 
sedimentation rate (ESR), 43 mm/h; carcinoembryonic 
antigen (CEA), carbohydrate antigen 19-9 (CA19-9) are 
in normal range; thrombin time (TT), 24.3 s; D-dimer,  
0.55 ng/L; T-SPOT.TB was negative. The serum light 
chain kappa: 4,210 mg/dL; the serum light chain lamda: 
58.4 mg/dL. The serum immunoglobulin A: 351.00 mg/L, 
M: 153.00 mg/L, G: 52.7 g/L. 

The pleural fluid was light yellow and highly cellular, 
in which 75% was mononuclear cells. Results from the 

analyses of the right side pleural fluid indicate an exudative 
type according to the Light criteria (3), which contained 
total protein 56.2 g/L, albumin 18.3 g/L, globulin 37.9 g/L,  
A/G 0.5, lactic dehydrogenase (LDH) 142.0 U/L, 
a-hydroxybutyrate dehydrogenase (aHBDH) 172.7 U/L, 
adenosine deaminase (ADA) 62.4 U/L. No acid-resistant 
bacilli were found. Computed tomography (CT) image 
of the chest (axial view) indicated bilateral sided pleural 
effusion and distinctive pleural nodular-like thickening as 
shown in Figure 1. The posteroanterior skull radiographs 
demonstrated low craniofacial bones density, and saccate 
transparent area could be seen without any signs of 
fractures. The posteroanterior view of pelvis was normal. 
The single photon emission computed tomography  
(SP-ECT) scan indicated metabolic disturbance of skull 
bones and elevated metabolism condition of the middle of left 
humerus.

The bone marrow aspiration biopsy showed that 
hyperplasia of original plasma cells (1.5%) and active 
hyperplasia of naïve plasma cells (15.5%) (Figure 2). A 
thoracoscopic pleural biopsy of right side through video-
assisted thoracic surgery was performed. Multiple nodules 
of pleural surface and partial lung collapse could be seen 
(Figure 3). The pathology of the specimen revealed abnormal 
proliferation of plasmocytes on hematoxylin and eosin (HE) 
stains. The immunohistochemistry test of the specimen 
showed: CD31 (+), CD34 (+), Ki67 (50%+), CD138 (+), 
CD38 (+), Kappa (+), Lambda (–), MUM1 (+) (Figure 4). 

The patient was finally diagnosed as MM with pleural 
infiltration, IgG-k type, stage II [ISS criteria (4)] based 
on the clinical manifestations, physical and laboratory 
examinations, radiographic findings, pathological 
and immunohistochemistry results. The patient was 
transferred accordingly to the Hematology Department 
for chemotherapy (bortezomib, dexamethasone and 
thalidomide) immediately. After two cycle of chemotherapy, 
the β-2 microglobulin dropped from 5.4 to 3.2 mg/L, the 
serum globulin dropped from 65.6 to 19.1 g/L. Chest CT 
showed that the bilateral sided pleural effusion was gone 
completely (Figure 5). The overall condition of the patient 
is good and currently under routine follow-ups.

Review criteria

We conducted a detailed search of the literatures in 
English published between 2000 and 2013 in MEDLINE 
and PubMed using search criteria [(“pleural effusion” and 
“MM”) or “myelomatous pleural effusions”]. The search led 

Figure 1 Computed tomography (CT) of the thorax before the 
chemotherapy: initial image showed bilateral pleural effusions (red 
arrows) and distinctive nodular-like thickening of bilateral pleural 
with apparent enhancement (black arrows).

Figure 2 Giemsa-staining of the bone marrow: Malignant plasma 
cells were detected in the bone marrow. The cells have large 
eccentrically placed and pleomorphic nucleis and prominent 
nucleolis (arrows) (Wright-Giemsa, ×1,000).
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Figure 3 Video stills of right pleural during thoracoscopy. Multiple nodules of pleural surface (black arrows) and partial lung collapse could be seen.

Figure 4 Pathology and immunohistochemistry of the pleural biopsy: (A) hematoxylin and eosin (HE) staining shows abnormal proliferation 
of plasmocytes. (B-I) are immunohistochemical staining including (B) CD138 (+), (C) Kappa (+), (D) Ki67 (50%+), (E) CD34 (+), (F) 
MUMI (+), (G) Lambda (–), (H) CD31(+), (I) CD38(+). CD138 and CD38 positive usually represent malignant plasmacyte disease; Kappa 
(+) and Lambda (–) means kappa light chain multiple myeloma. Ki-67 (50%+) represents the growth fraction of the cell population is over 
50%. CD34 (+) here represents hematopoietic disorder. MUM1 is a key regulator of several steps in lymphoid, myeloid, and dendritic cell 
differentiation and maturation. CD31 (+) here represents malignant plasmacyte diseases. The magnifications are all of 400.
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to 64 case reports of MM related pleural effusion including 
those from the relevant references. We read either the full 
texts or the abstracts thoroughly and finally decided to 
include 16 cases about MM of patients with the inclusion 

criteria: (I) the patients with MM presenting initially 
with pleural effusion; and (II) the patients are proved to 
have myelomatous pleural effusion by cytological biopsy 
of pleural effusion or pleural biopsy. We retrospectively 
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reviewed these patients’ data, including general information, 
laboratory indexes, diagnostic methods, managements, 
outcome and etc. 

Results

The overall schematic general information, classification 
of MM,  and clinical manifestations are shown in Table 1.  
Among the 17 cases in this review (including our case 
report), the mean age is 58.9-year-old (ranging from 40- to 
76-year-old) with different gender distribution and the ratio 
of men to women is nearly 2:1.

Table 1 General characters of the cases 

SN First author Year Age/sex Ig class
Extramedullary 

involvement
Osteolytic 

lesions
Diagnostic method  

of MPE
Treatment other  

than hospital care
Prognose 
(month)

1 Xu (2) 2013 54/M Non-
secretory 

Yes Yes CT guided pleural 
biopsy

Yes 12

2 Oudart (5) 2012 62/F k Yes Yes Cyto and 
electrophoresis 
analysis of PE

NG NG

3 Keklik (6) 2012 52/M IgG-k Yes Yes FCM of PE Yes NG

4 Dharan (7) 2010 54/M IgA-k Yes Yes Cyto of PE Yes 4

5 Mehta (8) 2010 65/M k No NG pleural biopsy* Yes 12

6 Ghoshal (9) 2010 61/F k Yes Yes Cyto of PE Only hospital care NG

7 Neuman (10) 2009 47/M k Yes Yes Cyto and 
immunohistology of 
PE

Only hospital care NG

8 Kim (11) 2008 76/F λ Yes No Cyto of PE Yes 1

9 Yokoyama (12) 2008 58/M IgD-λ Yes No pleural biopsy Only hospital care 1

10 Uskül (1) 2008 56/M IgG-k Yes No pleural biopsy Yes 18

11 Dhingra (13) 2007 40/M IgG-k Yes Yes Cyto of PE NG NG

12 Federici (14) 2007 78/M IgG-k Yes Yes Cyto and 
immunohistology of 
PE

Yes 2

13 Kamble (15) 2005 75/F IgG-λ Yes Yes FCM and Cyto of PE Yes 50

14 Inoue (16) 2005 51/F IgG-λ Yes NG Cyto and 
immunohistology of 
PE

Yes 10

15 Deshpande 
(17)

2000 58/M IgA-λ Yes Yes Cyto of PE Only hospital care 1

16 Kim (18) 2000 61/F IgD-λ Yes Yes Cyto of PE Yes 1

17 Our case NA 53/M IgG-k Yes Yes pleural biopsy under 
thoracoscopy

Yes 6

M, male; F, female; SN, serial number; Cyto, cytology; FCM, flow cytometry; PE, pleural effusion; NG, not given; *, pathology of 
pleural specimen demonstrated pleural amyloidosis.

Figure 5 Computed tomography (CT) of the thorax after the 
chemotherapy: after two cycles of chemotherapy treatment, 
bilateral pleural effusion was completely absorbed.
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Table 2 Laboratory indexes of MM

SN
Pleural effusion analysis Current blood test Current bone marrow

Character Property Cytology Location ADA (IU/L) LDH (IU/L) B2M (g/dL) Albumin (g/dL) PC%

1 Pale yellow Exudative Negative Bilateral 419 Normal NG 4.1 0.76

2 Pale yellow Exudative Negative Right NG NG NG NG NG

3 Pale yellow Exudative Negative Left NG NG 2.7 1.8 0.28

4 Bloody Exudative Positive Right NG NG NG NG 0.6

5 Pale yellow Exudative Negative Left Normal 375 NG NG 0.38

6 Bloody Exudative Positive Left 142 Normal NG 3.73 0.55

7 Pale yellow Exudative Positive Left Normal Normal 2.4 NG 0.95

8 Pale yellow Exudative Positive Right Normal 2,281 NG 3.6 NG

9 Pale yellow Exudative Negative Left 70 278 NG 2.92 NG

10 Pale yellow Exudative Positive Left Normal Normal NG 1.5 0.76

11 Pale yellow Exudative Positive Bilateral NG NG NG NG 0.5

12 Bloody Exudative Positive Left NG NG NG NG 0.29

13 Pale yellow Exudative Positive Right NG NG 11 NG 0.8

14 Pale yellow Exudative Positive Right NG NG 2.9 3.3 0.65

15 Pale yellow Exudative Positive Bilateral NG NG NG NG NG

16 Bloody Exudative Positive Left Normal 608 NG 2.5 0.53

17 Pale yellow Exudative Positive Bilateral 62 Normal 5.4 1.83 0.17

Abbreviations: MM,multiple myeloma; SN, serial number; LDH, lactic dehydrogenase; ADA: adenosine deaminase; B2M, beta-2 

microglobulin; PC%, plasma cell%.

In this series, IgG is the most common type of MM 
(7/17) in contrast to the IgA predominance in previous 
reports (19,20). The vast majority of patients presented with 
dyspnea (14/17) and the other symptoms include cough 
(4/17), chest pain (3/17), fatigue (3/17), back pain (2/17), 
mild fever (2/17), and expectoration (1/17). All of these 
symptoms are nonspecific and mainly caused by massive 
pleural effusion.

Some important laboratory indexes of MM including 
the analysis of pleural effusion, blood and bone marrow are 
shown in Table 2. Among the pleural effusions, eight were 
left-sided, five were right-sided, and four were bilateral 
sided and all of them were proved to be exudative. Four of 
the 17 cases had serosanguinous pleural fluid. Biochemical 
tests of pleural effusion were performed in ten patients.

Elevated ADA levels were proved in four patients 
(>70 IU/L), and elevated LDH levels were found in 
four patients. However, we did not find any evidence of 
pulmonary tuberculosis in the relevant literatures (see the 
detailed discussion). Some important laboratory evidence, 
such as anemia (hemoglobin <12 g/dL) was seen in 6 of 

the 17 patients and the serum beta-2 microglobulin and 
albumin were only both given in three case reports (Table 2).  
According to ISS criteria (4) and based on the available 
information, only three patients can be categorized as MM 
and all of them were at stage II.

Some medullary and extramedullary involvement proofs, 
diagnostic method, treatment and prognosis are also shown 
in Table 1. Six of the 17 patients were involved in nodular-like 
thickening of pleural, three cases had rib lyric lesions and two 
patients had spinal lyric lesions combined with mediastinal 
abnormalities. The overwhelming majority had osteolytic 
lesions (12/15) proved by either X-ray or SP-ECT and at the 
time of diagnosis, only one of the patients showed more than 
80% of plasmacytosis in the bone marrow.

Nearly all of the patients (16/17) had associated pleural 
or chest wall plasmacytomas, and the final diagnosis of 
myelomatous pleural effusion was established by pleural 
biopsy in 4 patients, pleural cytology in 11 patients, 
immunohistochemistry method in 3 patients, flow 
cytometry (FCM) in 2 patients, and 1 patient’s pleural fluid 
was originated from pleural amyloidosis. 
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Among all the reported case, the treatments described 
in this series of literature were quite complicated and most 
of the patients received chemotherapy (11/15) with two of 
them received radiotherapy after chemotherapy, and only 
one patient received blood stem cell transfusion. However, 
the positive response rate was less than 50% and the overall 
median survival time was 4 months (ranging from 3 to  
50 months). 

Discussion 

MM is one of the most common and represents 10% of 
all the malignant hematological diseases which mainly 
affects bone marrow although extramedullary tissues may 
be infiltrated as well. Pleural effusion may be a sign of 
thoracic involvement affecting about 6% of patients with 
MM (1). Oudart and his colleagues (5) had summarized the 
six etiologic factors which lead to pleural effusion in MM, 
including congestive heart failure secondary to amyloidosis, 
chronic renal failure, nephritic syndrome secondary to renal 
tubular infiltration with paraprotein and development of 
glomerular damage, direct infiltration of pleural fluid from 
adjacent tissues, hypoalbuminemia, pulmonary embolism, 
secondary neoplasm, lymphatic drainage obstruction by 
tumor infiltration, infection and pleural myelomatous 
involvement. Of all these six factors listed above, 
myelomatous involvements of pleural and adjacent tissues 
were the most common one which brought about pleural 
exudates in our series.

About 80 reports about myelomatous pleural effusion 
have been reported so far and most of the symptoms were 
seen in a late stage of MM with a poor prognosis of the 
median survival time hardly exceeding 4 months (21). 
According to previous reports, left-sided pleural effusion is 
mostly seen (22). However, bilateral sided pleural effusion 
caused by pleural myelomatous is extremely rare and only 
three cases have been reported so far (2,13,23).

One noteworthy finding in our series is the high 
frequency of light chain kappa type of myeloma (24%) and 
high level in serum or pleural effusion. In the 2008 WHO 
classification, the light chain type usually less than 20% (24). 
In these light chain kappa subtype of myeloma patients, the 
k/λ ratios in the pleural effusion were all higher than that 
found in the serum, indicating a possible local synthesis of k 
light chain. Oudart et al. had proposed the ratio difference 
may be a reflection of variant clearance mechanism in the 
pleural fluid and blood (5).

Another noteworthy finding is the high ADA activities 

in pleural effusion. In our series, four cases were found with 
elevated ADA activities. High level of ADA activities in 
the pleural fluid strongly recommends tuberculous pleural 
effusion, and the sensitivity and specificity can reach 92% 
and 90%, respectively (25). The reported cutoff values 
of ADA activities to exclude tuberculous pleural effusion 
ranged from 40 to 60 IU/L (26-31). However, the elevated 
ADA activity had also been reported in other diseases, 
such as breast cancer, non-Hodgkin’s lymphoma, and some 
malignant hematologic diseases (32-35). The ADA activities 
of the four patients reviewed in this paper exceeded the 
upper limit of the cutoff value. Since ADA is an enzyme 
expressed in activated T-lymphocytes, the elevation of ADA 
activity in the pleural effusion can be used as an indicator of 
active local inflammatory response (36,37). Therefore, since 
the ADA activity may indicate an activation or alteration 
of the immune system, and this also can be used to explain 
why most of the patients with elevated ADA activity in 
myelomatous pleural effusion also had enlarged lymph nodes, 
especially mediastinal lymph nodes. However, this hypothesis 
needs to be tested with more researches in the future.

The biochemistry tests of blood and fluid are important 
for giving good diagnostic orientations. The high 
quantitative of globulins, low levels of albumin and high 
levels of calcium suggest the possibilities of MM. When we 
consider about it, the blood and fluid investigation such as 
electrophoresis and immunofixation electrophoresis should 
be given to the patients. However, for those patients with 
pleural effusion as one of the first signs, mostly they visit 
respiratory department at first. Sometimes, their routine 
biochemistry tests of blood and fluid are non-specific. 
In this case, it is hard for a respiratory physician to take 
hematological malignancy into consideration and need to 
do some traumatic investigation to give final diagnosis. 

Cytological identification of malignant plasma cells 
within the pleural effusion has been considered as the best 
diagnose method of myelomatous pleural effusion (38).  
However, due to the limited number of malignant plasma 
cells and potential in vitro degeneration, it may fail to 
make diagnosis. Since 4 of the 17 patients who were 
misdiagnosed as tuberculousis pleurisy and subsequently 
proven to be myelomatous pleural effusion by pleural 
biopsy, this indicates that pleural biopsy may also be 
the most efficient and reliable method in differentiating 
myelomatous and tuberculosis pleural effusion. It had 
been recommended that in patients with only pleural fluid 
appearance on CT scan and in those who may have benign 
pleural effusion, the primary method of diagnosis should 
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be medical thoracoscopy (21). Pleural infiltration of plasma 
cells is patchy sometimes and it is hard to find abnormal 
signs of pleural in CT images or B-ultrasonography, and 
it is unlikely to get positive result in CT/B-ultrasound 
guided pleural biopsy. However, with the development 
of thoracoscope technology, pleural biopsy under video-
assisted thoracoscope is now not only a safe procedure but 
also could improve the diagnosis rate with both diagnostic 
sensitivity and specificity around 100% in pleural effusion 
from unknown origin (39,40). To our best knowledge, the 
case reported here is the first one whose pleural infiltration 
of MM was detected by pleural biopsy under video-assisted 
thoracoscope.

The overall median survival time for myelomatous 
pleural effusion is 4 months (ranging from 3 to 50 months), 
which is much less than 29 months, the median survival 
time of stage III MM (21). In our series, the treatment 
methods varied, the response rate was low, and survive 
time was short. Kamble et al. (15) had concluded that 
system chemotherapy combined with chest tube drainage 
or pleurodesis was an excellent palliation in most patients. 
However, there appears to be no advantage of radiotherapy, 
blood stem cell transfusion or other aggressive therapy. 
Therefore, newer drugs and palliation methods need to 
be developed in the future to prolong survival time and 
improve the quality of life for these patients.

Due to (I) the limited number of myelomatous pleural 
effusion cases as an initial clinical manifestation and (II) 
incomplete information from each individual cases, such 
as laboratory indexes of serum and pleural effusion, it is 
challenging at the present stage to establish the precise 
relationship between test indexes and prognosis of this 
disease. This not only prevented us from conducting 
evidence-based medicine but also limited our ability to 
provide any meaningful prognosis of this particular disease. 
This also indicates that further research in myelomatous 
pleural effusion is warranted.

Conclusions

Our review shows that myelomatous pleural effusion is 
rare. Its clinical and laboratory findings are non-specific. 
Definitive diagnosis relies on the histopathology of pleural 
biopsy or pleural effusion. Thoracoscopic pleural biopsy is 
reliable, safe and effective. Chemotherapy is the mainstay of 
treatment for myelomatous pleural effusion. However, the 
response rate is low with an overall median survival time of 
4 months.
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