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- Abstract -

The differentiation between malignancy related ascites(MRA) and non-malignant
ascites (NMA) is important for further diagnostic and therapeutic purposes. Although
many parameters were investigated, none has provided a complete distinction between
MRA and NMA. We investigated several ascitic fluid parameters to determine the
differential power, and to differentiate malignant-related from nonmalignant-related
ascites with a sequence of sensitive parameters followed by specific parameters.

For the present study. 80 patients with ascites were divided into two groups: MRA and
NMA. The MRA group was consisted of 27 patients with proven malignancy by image study.
biopsy, and follow up: 21 of these patients had peritoneal carcinomatosis, but the remaining 6
showed no cvidence of peritoneal carcinomatosis. The NMA group was consisted of 53
patients with no evidence of malignancy: among these patients, one had SLE, and others had
liver cirrhosis. The samples of blood and ascites were obtained simultaneously, and then the
levels of ascites cholesterol, CEA, protein, and LDH, cytology. albumin gradient, ascites/
serum concen-tration ratios of LDH(LDH A/S), and ascites/serum concentration ratios of
protein(protein A/S) were measured.

Applying cut-off limits for determined paramecters, we estimated the diagnostic cfficacy of
each paramcter. Among the eight parameters investigated. ascites fluid cholesterol yiclded
the best sensitive value of 93%(cut-off value 30mg/dl), and cytologic examination and the
protein A/S(cut-off value 0.5) showed the most specific value of 100% and 96%, respectively.
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Based on the above results,
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the diagnostic sequence with cholesterol as a sensitive

parameter followed by the combination of cytologic examination and protein A/S as
specific parameters, was tested in 80 patients. This diagnostic sequence identified 81.5%

of patients with malignancy,
classified as malignancy-related ascites.
In spite of many limitations,

and all patients with peritoneal carcinomatosis were

this proposed diagnostic sequence may permit a cost-

effective and simple differentiation of malignacy related ascites from nonmalignant ascites,
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1968. Greene &. 1978; Pare &, 1983: Schol-
merich 5. 1984) olx= Ax T & g4
®aAe 239 (Kirkeby®t Prydz, 1959;
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Helz g}, dgzes Eqdo] whillx] (Rovelst-
adt 5. 1958: Sampliner®t Iber, 1974), lactic
dehydrogenase (¢)3f LDH) (Cardozo, 1968),

carcinoembryonic antigen (18} CEA) (Mezger
. 1988), Bdmk @) LDH ¥ (ascites/serum
concentration ratios of LDH: LDH A/S)
(Cardozo, 1968: Greene . 1978: Pare 5. 1983;
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Table 1. Patients Characteristics

MRA (n=27) NMA (n=53)
Mean age (year) 54.6(31~74) 50.7 (33~-69)
Sex (M : F) 10:17 3419
Diagnosis MRA with PC(n=21) Liver Cirrhosis (N=52)

stomach cancer (7)
unknown origin (4)
gall bladder cancer (4)
pancreatic cancer (3)

cholangiocell carcinoma (3)

MRA without PC (n=6)
stomach cancer (3)

post necrotic (34)
alcoholic (17)
autoimmune (1)

Miscellaneous (n=1)
SLE(1)

non-Hodgkin’s lymphoma (1)
breast cancer (1)
colon cancer (1)

MRA: malignancy-related ascites,

PC: periloneal carcinomatosis. M: male,

B AF o] 54 641(31-744) 2 2PFEFe) Beld
27TA9 }AEZ FAHJD, ©lE F ¢FF0 F
e gxle] Qg AR A 7, duy n)at
49, SdY 4%, S 39, dxAEge] 3Ee]
A1, FEFe FA47) e Bxe] 49 AFL 9
434, wiEARE=EE 19, H0d 19, ARy
1] RUkE 1).

whHel] Hlebd  E4F(nonmalignant  ascites:
NMA)}E &3 AL AFH 95 89, 24 4
A, 38 AAL Bl 8 FFTYol fe FAER
Aodga, olEE A WHUE v, 14
WZo] gle T (miscellaneous NMA)e 2 F&#3}
At olES WA 349, <A 199, BE Aol
50.7A1(33-694) = 5389 A= A=A, 018
F WS Bl 529olqln 7IEl vl B B
ARt 14 AN 39k B (Systemic lupus
erythe-matosus: ©}8} SLE) $:A9cHRE 1).
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TE BRI AA Hpel Goola] FAjol HA7E
dolzla AEAR Epde] FH2HE, CEA,
LDH. a5 XA FAE Bstdia,
el LDH, @z 4¥0E ZHsle B
B39l LDH 4| (ascites/serum concentration
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NMA: nonmalignant ascites.
F: female.

ratios of LDH: LDH A/S), 4u|(ascites/
scrum concentration ratios of protein:
protein A/S), 8A3-55d 4HEY A (Serum-a
scite albumin gradient)® 8t}

aF ZF AZAelc 7t XS B8] 7
L R ok Holgy =713 & G
%9 (diagnostic cfficiency) & Yehlie A
g2 Ak (cutoff value) & AT F 2z} AZR]qf
Hested A ¥ (true positive: a), A 24
(true negative: b), 7} 94 (false negative:
c), 7} 24 (false negative: d) o2 EHF§ F
WM2ZHE (sensitivity: a/(a+d)x100), Eol%
(specificity: B/(b+c)x100), <4 7d=
(positive predictive value: a/(a+c)x100).
&4 71Nk (negative predictive value: b/ (b
+d) x100), @ ¥ ((a+b)/(a+b+c+d) X
100) & T3l

3) £ uhy

ofr Hame} wobd Repe] ZF AIEA|7)F ek
i, Z Ze AZAY] Aole SPSS(SPSS,
USA)Z o]&3ld independent t-test® A3
Qe p kel 0.05 ©lEkR) B4-E A 29
7t Qe Aoz s,
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8010 ghatollA AdA H5HaL HARE AlEst
o 7t A& Pig T F TE ¥RIE
), o] Fel~uF2 o BadolM 65.6+
33.7mg/dl, vietdErollA 12.9 +13.8 mg/dl
(p<0.05), CEA+= 47.6 £93ng/dl ¢ 5.3+£14.2
ng/dl (p€0.05)., LDH¥ 460.7+743.1U/L ¢
110.4 £ 110.6 U/L (p€0.05), X 341+ 1.
40g/dl 2} 1.07+£0.81g/dl (p<0.01), =549} &
2] LDH H|= 0,99+ 1.11 ¢} 0.23 £0.21 (p{0.
05), THlE= 0.57£0.19 9 0.18 40,14 (p(0.
0D, 8B drul = 0.93+0.48g/d1 <
2.02+0.49g/d1 (p<0.01) 2 feht T 3T Alele]
ZE ASA7EEAA R FoF A& B Fch
(£2). & Z AZAvict T F2] gt Fxo
FHE €28 JYehligledl(2E 1) 9550l flol
b Ael7k Sl el tiR-Ee] ASAsL vy

Table 2. Results of ascite fluid parameters
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T, 24 iz, A 5HE AEeige. B4
do| Zy e Ee] AIFAE J0me/dlz2 3PS o
92%9 7% w& UA=E L ojne] Ko
TE 94%% JeRAQvl. wbe) M Halel &
F43 Fye duu|7} (protein A/S) 100%.
98%%° 7Vt E& Bol=g HYH (R 3).
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Parameters MRA (n=27) NMA (n=53)
Cholesteral - A* (mg/dl) 65.60 = 33.7 12.90+ 13.80
CEA - A (ng/dl) 47.60 £ 93 530 14.20
Albumin gradient** (g/dl) 0.93+ 0.48 2.02t 0.49
Protein  A** (g/dl) 341+ 1.40 1.07x 0.81
Prolein A/S** 057 0.19 0.18x 0.14
LDH A*(U/L) 460.70 + 743.1 110.40 £ 110.60
LDH A/S* 099+ 1.1 0.23+ 0.21
*p{0.05, **p<0.001,
A: ascile,  A/S: ascite/scrum,
MRA: malignancy related ascites, NMA': non-malignantl ascites.
Table 3. Diagnoslic values of ascitic fluid parameters
i g ey er s oy bredictivity predictivity _
sensitivity(%) specificity(%) cofficiency(%) positive(%) nogative(%) cutoff-value

Cholesterol (Ascite) 93 94
CEA (Ascite) 78 53
Protein (Ascite) 74 92
Protein (Ascite/Serum) 70 98
LIDH (Ascite) 63 92
LLDH (Ascite/Serum) 48 92
Albumin-gradient 40 96
Cylology 48 100

94 89 96 30mg/dl
61 46 82 2.5ng/dl
86 83 88 2.5g/dl
&9 95 87 0.5
83 81 83 200u/L
78 78 78 0.6
78 85 76 1.1g/d1
83 100 80
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Fig. 1. Scattergram distribution of ascitic fluid parameters.

A

A/S: ascite/serum, MRA: malignancy related ascites,

<30

ascite,
>30 cholesterol
{mg/dl)

-

21

LDH A/S

Fra
EEd

NMA: non-malignant ascites.

[ MRA(peritoneal carcinomatosis)
MRA(no peritoneal carcinomatosis)
NMA(liver cirthosis)

M\ A(SLE)

Fig. 2. Firsl diagnostic sequence : This diagram shows the first diagnostic sequence of 80 patients: 27 patients
with MRA (21 patients with peritoneal carcinomatosis) and 53 patients with NMA (52 patients with liver
cirrhosis and 1 patient with SLE) by sensitive variable such as cholesterol in ascitic fluid. Samples with
values above the respective cut-off level were classified further cytology and protein (A/S) determination.
MRA: malignanicy related ascites, NMA: non-malignant ascites. A/S: ascite/serum.
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[T 1 MRA(peritoneal carcinomatosis)
MRA(no peritoneal carcinomatosis)
21 NMA(liver cirrhosis)
B \\A(SLE)
>0.5 l protein A/S £ 0.5

and/or =

+)

cytology

R
&

Fig. 3. Sccond diagnostic sequence: This diagram shows the second diagnostic sequence of 28 patients: 25
patients with MRA (21 patients with peritoneal carcinomatosis and 4 patients without peritoneal
carcinomatosis) and 3 patients with NMA (2 patients with liver cirrhosis and 1 patient with SLE) by
sensitive variable such as cytology and protein A/S.

MRA: malignancy related asciles, NMA: non-malignant ascites, A/S: ascite/serum.
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