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A 71-year-old woman with multiple myeloma (MM) in remission was admitted for evalu-
ation of recent abdominal distension and was diagnosed as having massive myeloma
ascites. The fluid was characterized by a total nucleated cell count of 6,600/mm 3 (67%
plasma cells), with a plasma cell CD38+ phenotype. Chemical analysis of the fluid showed
lactate dehydrogenase of 122 IU/L, total protein of 2.9 g/dL, albumin of 2.4 g/dL, diastase
of 38 IU/dL, cholesterol of 46 mg/dL, and C-reactive protein of 3 g/dL. The serum-ascites
albumin gradient (SAAG) was low (0.9). Electrophoresis of the ascitic fluid showed a
monoclonal spike in the gamma region and immunoelectrophoresis confirmed the pres-
ence of lambda light chains similar to those seen in the urine. Further analysis of the
ascitic fluid showed markedly elevated levels of b2 microglobulin (11,161 µg/L) and in-
terleukin-6 (146 pg/ml compared to serum level of 4.3 pg/ml). There was evidence of
intraabdominal masses that completely resolved with continuous high-dose cyclophos-
phamide (750 mg/m 2/day for four days) followed by clinical improvement and disappear-
ance of the ascites. We stress the value of complete fluid characterization and intensive
chemotherapy to achieve a favorable outcome. Am J Hematol. 60:140–142, 1999.
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INTRODUCTION

Ascites formation is a rare complication of multiple
myeloma (MM). It is usually associated with massive
liver infiltration by malignant plasma cells, leading to
portal hypertension [1]. Less frequently, myeloma ascites
is caused by peritoneal involvement by myeloma cells
which is an exceedingly rare complication of extra-
medullary MM [2–8]. Infiltration of the peritoneum by
malignant plasma cells and ascites formation carries a
grave prognosis in the vast majority of cases and is re-
sistant to chemotherapy [2–5,9–12].

We report a case of myelomatous ascites in which the
ascitic fluid was fully characterized and intensive che-
motherapy led to complete resolution of the ascites.

CASE REPORT

A 71-year-old Caucasian female presented to our ward
with complaints of abdominal distention and tenderness
three weeks prior to admission. Diagnosis of light chain
myeloma was made in February 1996 when she pre-
sented with compression fractures of the lumbar spine,

lytic lesions in the skull, low serum immunoglobulin lev-
els, and massive proteinuria of monoclonal free lambda
light chains (3.1 g/24 hr), but with no extraosseous in-
volvement. Fifty percent of the marrow was infiltrated
with myeloma cells and the pretreatmentb2 microglobu-
lin level was 4,234mg/L (normal <2,750mg/L). In
March 1996, she underwent radiotherapy to the lumbar
spine and received six courses of VAD (vincristine,
adriamycine, and dexamethasone) over a period of six
months, bringing her into a plateau phase. Theb2 mi-
croglobulin decreased to 2,519mg/L with no detectable
free light chains in the urine. Maintenance treatment with
interferon, 3 million units three times a week, was then
initiated. In February 1997 she underwent another course
of radiotherapy to the pelvis, skull, and chest for symp-
tomatic localized plasmacytomas. Thirteen months after
the initial diagnosis of MM, she presented with massive

*Correspondence to: Eli Zuckerman, M.D., Department of Internal
Medicine ‘‘A,’’ Bnai-Zion Medical Center, 47 Golomb St., Haifa,
31048 Israel. E-mail: drkeren@isdn.net.il

Received for publication 27 March 1998; Accepted 2 September 1998

American Journal of Hematology 60:140–142 (1999)

© 1999 Wiley-Liss, Inc.



ascites. Serum albumin level was 3.3 g/dL, globulin was
1.9 g/dL, lactate dehydrogenase (LDH) was 201 IU/L and
calcium was 9.4 mg/dL. Renal function, serum electro-
lytes, and liver tests were within normal limits. A mono-
clonal lambda light chains spike reappeared in the urine
and was associated with massive proteinuria of 3.6 g/day
and a three-fold increase of serumb2 microglobulin level
(7,878 mg/L), while serum protein electrophoresis was
within normal limits. Serological markers for hepatitis B
and hepatitis C viruses were absent. Ascites was massive
and necessitated recurrent paracentesis which revealed a
straw-colored and cloudy fluid. Stains for acid fast bacilli
and cultures for mycobacteria and fungi were all nega-
tive. Total nucleated cell count was 6,600/mm3 of which
67% were plasma cells. The majority of these cells were
atypical while multinucleation was common. Flow cy-
tometry showed that about 45% of the cells in the peri-
toneal fluid had a phenotype of plasma cells CD38+, of
which intracellular CD138/lambda was strongly positive
in 88% of the cells. Chemical analysis of the fluid
showed LDH of 122 IU/L, total protein of 2.9 g/dL, al-
bumin of 2.4 g/dL, diastase of 38 IU/dL, cholesterol of 46
mg/dL, and C-reactive protein of 3 g/dL. The serum-
ascites albumin gradient (SAAG) was low (0.9). Electro-
phoresis and immunoelectrophoresis of the ascitic fluid
confirmed the presence of lambda light chains spike
similar to those seen in the urine. Further analysis of the
ascitic fluid showed markedly elevated levels ofb2 mi-
croglobulin (11,161mg/L) and interleukin (IL)-6 (146
pg/ml compared with serum level of 4.3 pg/ml). Addi-
tional imaging studies revealed normal isotope scans of
the liver and spleen. Doppler ultrasonography of the vena
cava, hepatic veins, and portal veins showed no evidence
of obstruction. Computerized tomography (CT) of the
chest, abdomen, and pelvic area showed a large amount
of ascites, a 45 mm mass medial to the right kidney, and
another 15 mm mass posterior to the stomach. Gallium
scan was unremarkable. Chemotherapy was initiated and
consisted of high-dose cyclophosphamide (750 mg/m2/
day for four days). Two weeks after the first chemo-
therapy course, the amount of ascitic fluid substantially
decreased. She has received four more courses of high-
dose cyclophosphamide, inducing the disappearance of
the previously described abdominal masses and complete
resolution of ascites as demonstrated by follow-up ultra-
sonography and abdominal CT examination. While re-
porting the case, eight months after the initial presenta-
tion with massive ascites, she has no ascitic fluid, pro-
teinuria decreased to 0.12 g/day, and there are no
detectable light chains in the urine.

DISCUSSION

The present case represents an extremely rare presen-
tation of relapse of MM and an unusual cause of ascites.

Interestingly, the formation of ascites in our patient re-
flected a relapse of MM at the extramedullary site. The
diagnosis of myeloma ascites was made based on the
presence of numerous atypical plasma cells in the ascitic
fluid along with a low SAAG and a typical immunoelec-
trophoresis demonstrating a monoclonal spike of lambda
light chains in the ascitic fluid.

Ascites formation in a myeloma patient is usually as-
sociated with extensive liver infiltration with plasma
cells, but may be secondary to infectious peritonitis or
myelomatous peritoneal infiltration [1–5]. The possibil-
ity that postsinusoidal portal hypertension might be a
cause of ascites in myeloma patients was suggested by
postmortem studies that showed that liver infiltration
with myeloma cells occurred in 40% of myeloma pa-
tients, while 10% of those patients had extensive myelo-
matous liver infiltration and ascites [1]. Other possible
etiologies of ascites in MM patients are systemic amy-
loidosis, tuberculous peritonitis, hemangioendothelial
sarcoma, plasma cell sarcoma, and spontaneous splenic
rupture [6–8,13,14]. To the best of our knowledge, this is
the first case in which the myelomatous peritoneal fluid
was carefully characterized. The LDH ascites-to-serum
ratio was 0.6 (122 IU/L/201IU/L) which indicated an
exudative form of ascites. The ascitic fluid was charac-
terized by a low SAAG (the difference between serum
and ascitic fluid albumin concentration) which indicates
peritoneal disease, while high SAAG ascites (>1.1) re-
flects portal hypertensive ascites regardless of the protein
concentration in the ascitic fluid, which may be high
[15]. The differential diagnosis of a low SAAG ascites
includes malignant, infectious, or inflammatory peritoni-
tis [12]. The low SAAG, which was not previously docu-
mented in any of the cases of myeloma ascites, combined
with the absence of massive myelomatous infiltration of
the liver, and the markedly increased number of plasma
cells in the ascitic fluid also supports myelomatous in-
volvment of the peritoneum [1,3–5]. Greer et al. con-
cluded that if ascitic fluid in a myeloma patient contains
more than 800 cells/mm, it is likely caused by peritoneal
implantation of the tumor [3,16]. Of interest is the ex-
tremely high level of IL-6 in the ascitic fluid: 146 pg/ml,
compared with serum level of 4.3 pg/ml. This high as-
cites-to-serum ratios of IL-6 indicates that IL-6 is pro-
duced in high amounts in the peritoneal cavity and sup-
ports the diagnosis of myelomatous peritoneal involve-
ment [17–19]. Tatsumi et al. described elevated levels of
IL-6 in myelomatous ascitic fluid and suggested that IL-6
is a potent growth factor of myeloma cells in the ascites
that may accelerate growth of myeloma [9]. The ascitic
fluid in the present case was also characterized by el-
evatedb2 microglobulin (11,161mg/L). This finding is
consistent with the diagnosis of malignant ascites as re-
ported by Kin et al. [20]. They postulated that the high
serum and ascitic level ofb2 microglobulin could be
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attributed to its cytokine-mediated hyperproduction by
tumor cells or by activated infiltrated cells.

Importantly, as opposed to previously reported cases,
our case showed a favorable response to intensive sys-
temic chemotherapy with high-dose intravenous cyclo-
phosphamide. Previous reports showed a poor response
to treatment of myeloma ascites, when using intraperito-
neal instillation of thiotepa, nitrogen mustard, and radio-
active CR32PO4 [3,4,5,12], irradiation of the whole ab-
domen, or even systemic chemotherapy with VAD [19].
In several other cases of refractory myeloma ascites or
pleural effusion, the only favorable response to treatment
was achieved when systemic cyclophosphamide was ad-
ministered [16,19,20]. The vast majority of the previ-
ously reported cases of myeloma ascites had extremely
poor prognosis as reflected by their very short survival of
less than five months after the diagnosis of myeloma
ascites [2–5,7,10–12].

All the parameters described—the elevated plasma
cell count in the ascitic fluid, the low SAAG, high IL-6,
increased level of asciticb2 microglobulin, and evidence
of intraabdominal masses upon the patient’s admission,
which resolved under additional chemotherapy—lead us
to the conclusion of a peritoneal involvement of her my-
elomatous process. This case and the review of the lit-
erature emphasize the grave prognosis of this entity and
the necessity of careful characterization. It also stresses
the value of intensive chemotherapy such as systemic
high-dose cyclophosphamide in achieving a better out-
come.
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