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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 1U/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 B, microglobulin (11,161 pg/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 lytic lesions in the skull, low serum immunoglobulin lev-
. L I . els, and massive proteinuria of monoclonal free lambda
Ascites formation is a rare complication of multipl ight chains (3.1 /24 hr), but with no extraosseous in-

myeloma (MM). It is usually associated with maSSinoIvement Fifty percent of the marrow was infiltrated
liver infiltration by malignant plasma cells, leading tqQ . - Mty p

portal hypertension [1]. Less frequently, myeloma asc:itﬁth myeloma cells and the pretreatmgjtmicroglobu-

; . ; in level was 4,234ug/L (normal <2,750ug/L). In
is caused by peritoneal involvement by myeloma cel :
which is any epxceedingly rare compli():/atioyn of extra’ arch 1996, she underwent radiotherapy to the lumbar

medullary MM [2-8]. Infiltration of the peritoneum by spine and received six courses of VAD (vincristine,

malignant plasma cells and ascites formation carriesag”amycm.e’ ?‘”d dex_amethasone) over a perlod.of SIX
onths, bringing her into a plateau phase. Temi-

g{;\;itﬂ?%ﬂgﬁﬁ)tlﬁet‘g%;?;ién ; lolrét]y of cases and is rcr_oglobulin decreased to 2,514y/L with no detectable

We rport a caseof myelomatous asces in whic (fESIGFL TS e ne, Veienace restment i
ascitic fluid was fully characterized and intensive Che|F1itiated I,n February 1997 she underwent ano,ther course
motherapy led to complete resolution of the ascites. o y ;

of radiotherapy to the pelvis, skull, and chest for symp-

tomatic localized plasmacytomas. Thirteen months after
he initial diagnosis of MM, she presented with massiv

CASE REPORT the initial diagnosis o , she presented with massive
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myeloma was made in February 1996 when she pre-

sented with compression fractures of the lumbar spirggceived for publication 27 March 1998; Accepted 2 September 1998
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ascites. Serum albumin level was 3.3 g/dL, globulin wdaterestingly, the formation of ascites in our patient re-
1.9 g/dL, lactate dehydrogenase (LDH) was 201 IU/L arftected a relapse of MM at the extramedullary site. The
calcium was 9.4 mg/dL. Renal function, serum electraliagnosis of myeloma ascites was made based on the
lytes, and liver tests were within normal limits. A monopresence of numerous atypical plasma cells in the ascitic
clonal lambda light chains spike reappeared in the urifieid along with a low SAAG and a typical immunoelec-
and was associated with massive proteinuria of 3.6 g/dmgphoresis demonstrating a monoclonal spike of lambda
and a three-fold increase of serg@nmicroglobulin level light chains in the ascitic fluid.
(7,878 ng/L), while serum protein electrophoresis was Ascites formation in a myeloma patient is usually as-
within normal limits. Serological markers for hepatitis Bsociated with extensive liver infiltration with plasma
and hepatitis C viruses were absent. Ascites was massiedls, but may be secondary to infectious peritonitis or
and necessitated recurrent paracentesis which revealedy@lomatous peritoneal infiltration [1-5]. The possibil-
straw-colored and cloudy fluid. Stains for acid fast bacility that postsinusoidal portal hypertension might be a
and cultures for mycobacteria and fungi were all negaause of ascites in myeloma patients was suggested by
tive. Total nucleated cell count was 6,600/fmafi which postmortem studies that showed that liver infiltration
67% were plasma cells. The majority of these cells wevdth myeloma cells occurred in 40% of myeloma pa-
atypical while multinucleation was common. Flow cyitients, while 10% of those patients had extensive myelo-
tometry showed that about 45% of the cells in the penatous liver infiltration and ascites [1]. Other possible
toneal fluid had a phenotype of plasma cells CD38+, efiologies of ascites in MM patients are systemic amy-
which intracellular CD138/lambda was strongly positivépidosis, tuberculous peritonitis, hemangioendothelial
in 88% of the cells. Chemical analysis of the fluidsarcoma, plasma cell sarcoma, and spontaneous splenic
showed LDH of 122 IU/L, total protein of 2.9 g/dL, al-rupture [6—8,13,14]. To the best of our knowledge, this is
bumin of 2.4 g/dL, diastase of 38 IU/dL, cholesterol of 4éhe first case in which the myelomatous peritoneal fluid
mg/dL, and C-reactive protein of 3 g/dL. The serumwas carefully characterized. The LDH ascites-to-serum
ascites albumin gradient (SAAG) was low (0.9). Electraatio was 0.6 (122 1U/L/201IU/L) which indicated an
phoresis and immunoelectrophoresis of the ascitic fluekudative form of ascites. The ascitic fluid was charac-
confirmed the presence of lambda light chains spikerized by a low SAAG (the difference between serum
similar to those seen in the urine. Further analysis of tlaad ascitic fluid aloumin concentration) which indicates
ascitic fluid showed markedly elevated levels@f mi- peritoneal disease, while high SAAG ascites (>1.1) re-
croglobulin (11,161ug/L) and interleukin (IL)-6 (146 flects portal hypertensive ascites regardless of the protein
pg/ml compared with serum level of 4.3 pg/ml). Addiconcentration in the ascitic fluid, which may be high
tional imaging studies revealed normal isotope scans[@b]. The differential diagnosis of a low SAAG ascites
the liver and spleen. Doppler ultrasonography of the vemeludes malignant, infectious, or inflammatory peritoni-
cava, hepatic veins, and portal veins showed no eviderite[12]. The low SAAG, which was not previously docu-
of obstruction. Computerized tomography (CT) of thenented in any of the cases of myeloma ascites, combined
chest, abdomen, and pelvic area showed a large amowith the absence of massive myelomatous infiltration of
of ascites, a 45 mm mass medial to the right kidney, atide liver, and the markedly increased number of plasma
another 15 mm mass posterior to the stomach. Galliuells in the ascitic fluid also supports myelomatous in-
scan was unremarkable. Chemotherapy was initiated aradvment of the peritoneum [1,3-5]. Greer et al. con-
consisted of high-dose cyclophosphamide (750 mg/ntluded that if ascitic fluid in a myeloma patient contains
day for four days). Two weeks after the first chemomore than 800 cells/mm, it is likely caused by peritoneal
therapy course, the amount of ascitic fluid substantiallgnplantation of the tumor [3,16]. Of interest is the ex-
decreased. She has received four more courses of higlmely high level of IL-6 in the ascitic fluid: 146 pg/ml,
dose cyclophosphamide, inducing the disappearancecofmpared with serum level of 4.3 pg/ml. This high as-
the previously described abdominal masses and compleites-to-serum ratios of IL-6 indicates that IL-6 is pro-
resolution of ascites as demonstrated by follow-up ultrduced in high amounts in the peritoneal cavity and sup-
sonography and abdominal CT examination. While rgorts the diagnosis of myelomatous peritoneal involve-
porting the case, eight months after the initial presentaent [17—-19]. Tatsumi et al. described elevated levels of
tion with massive ascites, she has no ascitic fluid, prd--6 in myelomatous ascitic fluid and suggested that IL-6
teinuria decreased to 0.12 g/day, and there are isoa potent growth factor of myeloma cells in the ascites
detectable light chains in the urine. that may accelerate growth of myeloma [9]. The ascitic
fluid in the present case was also characterized by el-
evatedp, microglobulin (11,161u.g/L). This finding is
DISCUSSION consistent with the diagnosis of malignant ascites as re-
The present case represents an extremely rare preg@ried by Kin et al. [20]. They postulated that the high
tation of relapse of MM and an unusual cause of asciteserum and ascitic level o, microglobulin could be
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attributed to its cytokine-mediated hyperproduction bys. Gomes D, Oliverira JJ, Odette M, De Almeida OM, Carneiro Demoura
tumor cells or by activated infiltrated cells. M, Guerra L, Ducla-Soares A. Multiple myeloma with massive plasma
. cell ascites [abstract]. Presented at the sixth meeting of the Interna-

Importantly, as Opposed to preV|oust reported_cases, tional Society of Hematology, European and African Division: Hel-

our case showed a favorable response to intensive SyS-enic society of Hematology; 1981.

temic chemotherapy with high-dose intravenous cycloz. Koeffler HP, Cline MJ. Multiple myeloma presenting as ascites. West

phosphamide. Previous reports showed a poor response Med 1977;127:249-250.

to treatment of mye|0ma ascites, when using intraperit(ﬁ- Grayanis MD, Majmudar BN. Clinicopathologic conference: A case of

neal instillation of thiotepa, nitrogen mustard, and radio- ;”Sugt'g'ggmye"’ma followed up for 15 years. South Med J 1976;69:

active CR?PO, [3,4,5,12], irradiation of the whole ab- o i mi T, okada M, Yoneda Y, Maki K, Ura Y, Sawada K, Hino R,

domen, or even systemic chemotherapy with VAD [19]. Goto H, Fujita N, Shimazaki C. Multiple myeloma with massive

In several other cases of refractory myeloma ascites or asictes fluid-immunophenotypic analysis of myeloma cell and its IL-6

pleural effusion, the only favorable response to treatment independent growth. Rinsho Ketsueki 1994;35(12):1361-1365.

was achieved when systemic cyclophosphamide was éef- Durant JR, Barry WE, Learner N. The changing face of myeloma.
inistered [16,19,20]. The vast majority of the previ-, -2ncet1966:1:119-121 . . .

minis 4, . 11[. Matsumoto A, Nagata K, Hamaguchi H, Taki K. Solitary bone plas-

ously reported cases of myeloma ascites had extreme Y macytoma terminally developed myeloma with multiple extramedul-

poor prognosis as reflected by their very short survival of lary lesions and myelomatous pleural effusion and ascites. Int J He-

less than five months after the diagnosis of myeloma matol 1993;59(1):59-65.

ascites [2_5’7'10_12]. 12. Zuckerman E, Kanel G, Chung HA, Kahn J, Gottesman B, Korula J.

All the parameters described—the elevated plasma Loyv_albumln gradient ascites c_omp.llcatlng severe pseudomembranous
Il count in the ascitic fluid, the low SAAG, high IL-6, 15 yiir; auer e Sramey. rii 1 Ko
F:e e ! - ! g. 1 13. Fujii H, Seki S, Syama Y, Shimizu T, Kano T, Yasuda N. A case of
increased level of ascitig, microglobulin, and evidence  solitary myeloma (BJ-lambda) showing marked morphological
of intraabdominal masses upon the patient’s admission, changes. Gan No Rinsho 1983;29(4):A-A22.
which resolved under additional chemotherapy—Ilead &% Stephens PJT, Hudson P. Spontaneous rupture of the spleen on plasma
; ; ; _cell leukemia. Can Med Assoc J 1969;100:31-34.

to the conclusion of a peritoneal involvement of her my. o BA Asies. In Sehiff L Sehift ER. ediors. Di -
elomatous process. This case and the review of the fit: Junvon BA: Ascites. In: Shiff L, Schiff ER, edilors. Diseases of the

. . . . liver. Volume 2. 7th ed. Philadelphia: J.B.Lippincott Company; 1993.
erature emphasize the grave prognosis of this entity andp 990-1015.
the necessity of careful characterization. It alSo StreSS@S Greer JP, Pinson RD, Russell WG, Keith TA, Collins RD, Graber SE.
the value of intensive chemotherapy such as systemic Malignant plasmacytic ascites—A report of two cases and a review of

py Y

high-dose cyclophosphamide in achieving a better out- the literature. Cancer 1985;56:2001-2004.
come 17. Andus T, Gross V, Holstege A, Weber M, Ott M, Gerok W, Schol-
' merich J. Evidence for the production of high amount of IL-6 in the
peritoneal cavity of patients with ascites. J Hepatol 1992;15:378-381.
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