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Clinical 'Evaluation of Pleural_Fluid

Hwang Kiw Chung, M.D.", Sung Kwang Lee, M.D.”, Jong Won Kim, M.D.”
Si Chan Sung, M.D.,”, Byeng Ryul Park, M.D.", Myeng Gyu Park, M.D.",
Sung Jin Kim, M.D.", Pil Jo Choi, M.D.", Sung Kiw Park, M.D."

Auther made a clinical study of 248 cases of pleural effusion patients who were diagnosed
and treated at departments of chest surgery and internal medicine, Pusan National University
Hospital, during the period from Jan. 1983 to Dec. 1985. The age distribution ranged from 1 to
76 years old and the ratio of male to female was 1.38:1. The cardinal symptoms were chest
pain(69.4%), dyspnear(66.1%), cough(57.7%), fever(37.1%), sputum(26.2%), general
malais(13.7%) and cyanosis(1.6%) in this order. The causes of pleural effusion were pulmonary
tuberculosis(42.4%), pneumonia(23.0%), malignancy(16.5%), congestive heart failure(9.3%), liv-
er cirrhosis(2.8%) and nephrosis(2.0%) in this order. The protein in the pleural effusios was
1.61£0.90(mean®SD) gm% in transudate and 5.05+1.10(Mean*SD) gm% in exudate. In 34
cases(89.5%)out of 38 transudates, the protein was under 3 gm% and in 201 cases (95.7%) out
of 210 exudates, the protein was over 3 gm%. The protein ratio of pleural effusion to serum was
0.26+0.11(Mean£SD) in transudates and 0.73%0.12(Mean+SD) in exudate. The ratio under
0.5 was in 36 cases(94.8%) out of 38 transudates and over 0.5 was in 206 cases(98.1%) out of
210 exudates. The LDH in the pleural effusion was 114.7450.3(MeanxSD) units / ml in
transudate and 627.01+325.9(Mean®SD) units/ ml in exudate. The LDH less than 200
units / m] was in 36 cases(94.6%) out of 38 transudates and more than 200 units / ml was in 199
cases(94.7%) out of 210 exudates. The LDH ratio of pleural gffusion to serum was 0.34%
0.11(Mean£SD) in transudate and 1.15%1.12(Mean*SD) in exudate. The LDH ratio of
pleural effusion to serum was less than 0.6 in 36 cases(94.8%)out of 38 transudates and more
than 0.6 in 200 cases(95.2%) out of 210 exudates. Etiologic organisms were confirmed in 78
cases(48.1%) among the requested 162 cases. In the 78 cases of etiologic organisms, staphylo-
ccocus was 33 cases(20.3%), streptococcus 24 cases(14.8%), Klebsiella pneumonia 7
cases(4.3%), pseudomonas 6 cases(3.7%), E. coli(3.1%), enterobacter 3 cases(1.9%). 43 patient

of pleural effusion from malignancy were undergone three or more thoracenteses. In 13
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cases(31.7%), three specimen were negative and in 7 cases(17.1%), three specimens were
positive {or malignancy. In the remaining of 21 cases(51.2%), malignant cells were found in
one or more of the specimens but not in all. Methods of treatment of pleural effusion by closed

thoracotomy was 188 cases(75.8%),

thoracentesis 27

cases(10.9%), decortication 16

cases(6.5%), thoracoplasty 6 cases(2.4%) and decortication with thoracoplasty 3 cases(1.2%).
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Table 1. Age and sex distribution of pleural effusion
patients
Age / Sex Male Female No. of patients %
-10 8 7 15 6
11-20 15 14 29 11.7
21-30 11 10 21 85
31—-40 24 10 34 13.7
41—-50 47 40 87 35.1
51—60 28 15 43 17.3
61—70 9 6 15 6.1
71— 2 2 4 16
Total 144 104 248 100.0
Table 2. Symptems and signs of pleural effusion pati-
ents
Symptoms & Signs No. of patients %
Chest pain 172 69.4
Dyspnea 164 66.1
Cough 143 57.7
Fever 92 371
Sputum 65 26.2
General malaise 34 13.7
Cyanosis 4 1.6
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Table 3. Causes of pleural effusion

Light'’s} Chandraskhar? & oW § of Zoloj
AE 3.0gm% o3, AMEAdlA= 3.0gm% olA-E
N1&EY o a2l 308HF 3414 (89.5%),
3.0gm% ol&h %, 421 A(10.5%) 1 o] 4kl 4
oo}, Aol A& 21091% 20104 (95.7%) 2

ol A, galel 4 (4.3%) 2 olEhAI GeH( R 41,

R 4-2, = 1).
(5) gdof th# Sotx{Foyol heyx| H

Walo] ohg SutAFA s A ule A 212 ool
4 o zelel A Weis} 0.11~0.458.0, HFol

Causes No. of patients % 0.26+0.11{Mean+SD)%icl. ArZdolA& Hs7t
Transudates ’
Congestive heart failure 23 9.3 CHF  CIR NEPH ggns TB PN MALIG ?ﬁn
cirrhosis 7 2.8 : .
Nephrosis 5 = 20 % 7.0
Other transudates 3 1.2 z 80
Exudates ‘g 5-0
Tuberculosis 105 424 - 4.0 .
Pneumonia 57 23.0 307
Malignancy 41 16.5 - z.z ; N
Other exudates 7 2.8 5 - P
= 0.0

Total 248 100.0 Fig. 1. Protein levels in pleural effusion
Table 4 -1. Protein levels in pleural effusion
Protein levels CHF CIR NEPH OTH TRANS TB PN MALIG OTH EXUD Total

—6.1 16 8 3 28
6.0—5.1 43 23 10 4 80
5.0—4.1 37 19 20 2 78
4.0-31 3 1 7 4 4 19
3.0—21 3 1 1 2 3 12
2.0-1.1 11 4 3 2 1 1 22
1.0—-0.0 6 2 1 9
Total 23 7 5 3 105 57 41 7 248
CHF: Congestive Heart Failure TB: Tuberculosis
CIR: cirrhosis PN: Pneumonia
NEPH: Nephrosis MALIG: Malignancy
OTH TRANS: Other Transudate OTH EXUD: Other Exudate
Table 4-2. Protein levels in pleural effusion
Pleural effusi No. of pati Mean +SD(gm% Range(gm®) Proteln

eural effusion o. of patients ean (gm%) ange(gm 3.0 gm% 3.0 gm%
Transudates 38 1.61%£0.90 0.40%£3.70 4(10.5%) 34(89.5%)
Exudates 210 5.05+1.10 1.50%+7.90 201(95.7%) 9( 4.3%)
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Fig. 2. Ratio of pleural effusion protein to serum

protein
Table 5-1. Ratio of pleural effusion protein to serum protein
Ratio CHF CIR NEPH OTH TRANS B PN MALIG OTH EXUD Total
1.50—-1.00 2 1 3
0.99—-0.90 2 3 4
0.89—0.80 23 6 4 1 34
0.79-0.70 54 11 9 3 77
0.69—0.60 21 32 21 2 76
0.59—0.50 1 1 3 3 4 1 13
0.49—0.40 1 1 1 2 5
0.39—0.30 4 2 2 1 1 10
0.29—0.20 6 2 2 2 12
0.19-0.10 11 1 1 13
0.09-0.00
Total 23 7 5 3 105 57 41 7 248
Table 5-2. Ratio of peural effusion protein to serum protein
Pleural effusion No. of patients Mean =+ SD(gm%) Range(gm%) z(l;;otem mm;o's
Transudates 38 0.2610.11 0111045 2( 5.2%) 36(04.8%)
Exudates 210 0.73x0.12 0.35%1.40 206(98.1%) 4( 1.9%)
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Table 6-1. LDH levels in pleural effusion

LDH levels CHF CIR NEPH OTH TRANS TB PN MALIG OTH EXUD Total
3000—2000 1 1 2
2000—1000 1 2 3
1500—1001 1 1 2 4
1000— 701 47 5 5 3 60
700— 501 33 12 15 2 62
500— 301 15 11 20 1 47
300— 201 1 1 5 6 9 1 23
200— 151 3 3 2 1 2 1 2 14
150— 101 5 3 1 1 3 13
100— 71 8 2 1 1 1 13
70— 51 5 5
50— 0 1 1 2
Total 23 7 5 3 105 57 41 7 248
Table 6-2. LDH levels in pleural effusion
Pleural effusion No. of patients Mean+ SD(gm%) Range(gm%) LDH
. us1 . g
€ P & gete 2200U <2000
Transudates 38 114.7+ 50.3 45— 245 2( 5.2%) 36(94.8%)
Exudates 210 627.8+3259 73—2350 199(94.7%) 11( 5.3%)
CHF CIR NEPH gg.ns TBE PN MALIG ggb (8) SoiR
3000 ) 2] o] 3 5 A Lol o) 24 ‘}_ oz} X
2000 = \_\.0“ Eﬂ'{_ n’(]'t' E‘Q‘t = ;E“ B ;\_X}'oﬂ —’]‘{_ =
1500 b ol o] 7ol Ark Al 3ldel. 162815 ol ok
_ 1000 402 vebd 397} 842 (51.9% ) Ao, Felok
(=)
< 700 ¥ o7 el ALE FTEALTF 333 (20.3%),
©
E 5‘;2 A AT 2490 (14.8% ), M@ 2F 790(4.3%), =
& 3
2 200
E 150 CHF CIR  NEPH gg.us TB PN MALIG g:*m
£ 100 7
s0| F 10.0
sl * 1.0 <
o 0.9

Fig. 3. LDH levels in pleural effusion
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Fig. 4. Ratio of pleural effusion LDH to serum LDH
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Table 7-1. Ratio of pleural effusion LDH to serum LDH
Ratio CHF CIR NEPH OTH TRANS TB PN MALIG OTH EXUD Total
10.00—1.00 177 2 ' 26
0.99-0.90 23 4 5 2 34
0.89—-0.80 13 14 11 38
0.79—0.80 24 13 14 51
0.79—-0.70 25 16 7 3 51
0.69—0.60 2 3 1 1 1
0.59—0.50 2 1 4
0.49—0.40 2 2 1
0.39—-0.30 11 3 2 16
0.29—0.20 6 2 2 11
0.10—-0.10 1 3
0.09—0.00
Total 23 7 3 105 57 41 7 248
Table 7-2. Ratio of pleural effusion LDH to serum LDH
LDHrati
Pleural effusion No. of patients Mean =+ SD(gm%) Range(gm%) 306 rat10é0.6
Transudates 38 0.34%£0.11 0.15+0.62 2( 5.2%) 36(94.8%)
Exudates 210 1.15%1.12 0.32£0.75 200(95.2%) 10( 4.8%)
ET6(3.7%), AT 52 (3.1%) & AT 33 Table 8. Cauative organisms of pleural effusion
(1.9%)2 Jepgel(E 8).
Causative organisms No. of patients %
(9) HEZA Staphylococcus aureus 20 12.3
1 .
4398 o2 olgk Sured ] 2Hxbe) Luba ol Staphylococcus Albus 3 8.0
. o n L s Streptococcus 24 14.8
. . . s
of T AZZ A 4 3 o4 AW At 2 Klebsiella pneumoniae 7 4.3
—':r‘ AR Ve A5 7 (17.1%) 9 13] o] 4} ok Pseudomonas SPP: 6 37
L2 Vg Sk 218 (51 2% ) AR 9). E. coli 5 31
_ Enterococcus 3 19
(10) x1= No growth 84 51.0
Az€ Aol A Hrdal giA e} gt 31589 Toul 162 100.0
Baklout 3ale) S A sty dHg Fud A
HA setdolde 3EFRAR £4x2)87 Bobs Table 9. Three times cytologic finding of pleural effu-
ik 33 93 25 S 4 Felod o] 188 sion
#A(75.8%)% 7b wgtes, 4% Az 274 " ——— "
t . t
(10.9% ), S=ru=1¢ 169 (6.5%), $24%8% o s o 2 peene
(2.4%), Hebd FHRE(HEE) 54(2.0%) 2 gegéf‘ve 1‘; f;j
R ositive .
FHAGET TUE FoudE w2%) old L 21 51
cHE 10)
Total 41 100.0
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Table 10. Methods of treatment of pleural effusion

Methods No. of patients %
Thoracentesis 27 10.9
Closed thoracotomy 188 75.8
Open drainage 5 20
Decortication 16 ‘ 6.5
Thoracoplasty 6 24
Decortication with thoracoplasty 3 1.2
Medication only 3 1.2
Total 248 100.0
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= 0.11-0. 459 2.5, ArEodel| A& 8-F¢] 0.73+0.
12(Mean:SD)5 3 W& 0.35—1.40% ). chwl s
¥l 0.58 71FT o o Eodoll A= 367 (94. 8% ol
A 3 ol m AAEBol A 2064 (98.1% )0l A
3 o} Akzl gy,

(6) S4xFde LDH A& d&Nel] A= HFo)
114. 7 50. 3units / mi(45. 0—~245. Qunits / m}) & 22,
Arglel 4 3-Fo) 627.0+4325. Yunits / ml{73.0—
2350. Ounits /ml) g ct. LDH #| 200units / mlS 7|3
oo ofEele] 7 36 (94.8% ) A T o)ska| G
T, AFEoRel 7§ 1997 (94.7% )0l A T o] Aba)¢d
o},

(7) &l A U2 F8e LDH A9 vl
Folol A= 33Fe] 0.34+0.11(0.15—0.62)8 2

’ A:XL

Al e siFel  1.15%1.12(0.32—7.5)4 ¢},
LDH 8] v} 0.6€ 715¢ ol &4 Ao 363
(94.8% )l A4 2. olstaigdm, Argole] 7 200w

(95.2% )7} L o) 4ra) el

(8) Aol et A4 AU HHO 2 Qg &
ulx Felol 7 9ol Au} 4|28 5}ede}, 1623 & ForA
22 veld s 78w (48.1%)8 e, 25 25
AT 339(20.3%), AAATT 240 (14.8% ), =)
BT 7A(4.3%), ST 62(3.7%), HAAFE 59
(3.1%)d AWTF 321(1.9%) £2.2 by}

(9) 43918) to 2 Qg Fted A Fol sl 4= 3
& 5 A o] MEAAGE AP A5 2 T4
E vebd 297 1360(31.7%), 5 kA o2 e
A7 73(17.1%) B 18] o]4b kAo R e Ao
7F 2181 (51. 2% )% o}

(10) &2 A=t H22e A4 FH4aso)
1882 (75.8% )2 74 wrgtosy, W F b=} 274
(10.9%) S=tubsls 1690(6.5%), ¥249% 63
(2 4%), M FARAE 520(2.0%) ¥ F2A4H

L Bt Subs]g 3 (1.2%) So|dc).
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