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The Effects of Urokinase Instillation Therapy via Percutaneous
Transthoracic Catheter Drainage in Loculated Tuberculous Pleural
Effusion : A Randomized Prospective Study
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Background : Tuberculous pleural effusion responds well to the anti-tuberculosis agents in general, so no fur-
ther aggressive therapeutic managements to drain the tuberculous effusion is necessary except in case of diag-
nostic thoracentesis. But in clinical practice, we often see‘some patients who later decortication need due to
dyspnea caused by pleural thickening despite the completion of anti-tuberculosis therapy in the patients with
tuberculous effusion. Especially, the patients with loculated tuberculous effusion might have increased chance
of pleural thickening after treatment. The purpose of this study was that intrapleural urokinase instillation
could reduce the pleural thickening in the treatment of loculated tuberculous pleural effusion.
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Methods : Thirty-seven patients initially diagnosed as having loculated tuberculous pleural effusion were ran-
domly assigned to receive either the combined treatment of urokinase instillation and anti-tuberculosis agents
(UK group) and anti-tuberculosis agents (Non-UK group) alone. The 16 patients in UK group received a sin-
gle radiographically guided pig-tail catheter ranging in size from 10 to 12 French. 100,000 units of urckinase
was dissolved in 150 m! of normal saline and instilled into the pleural cavity via pig-tail catheter every day,
also this group was treated with anti-tuberculosis agents. While the 21 patients in Non-UK group were treated
with anti-tuberculosis agents only except diagnostic thoracentesis. Then we evaluated the residual pleural thick-
ening after treatment for their loculated tuberculous pleural effusion between the two groups. Also the duration
of symptoms and the pleural fluid biochemistry like WBC counts, pH, lactic dehydrogenase (LDH), glucose,
proteins, and adenosine deaminase (ADA) were compared.

Results ; 1) The residual pleural thickening (RPT) (5.08 £6.77 mm) of UK group was significantly lower
than that (20.32 +26.37 mm) of Non-UK group (P<0.05). 2) The duration of symptoms before anti-tubercu-
losis drug therapy of patients with RPT >10 mm (5.23 +3.89 wks) was significantly longer than the patients
with RPT<10 mm (2.63+1.99 wks) (P<0.05). 3) There were no significant differences in the pleural fluid
findings like WBC count, glucose, LDH, proteins, pH, ADA between the patients with RPT>10 mm and the
patients with RPT<10 mm.

Conclusion : The treatment of loculated tuberculous pleural effusion with the urokinase instillation via percuta-
neous transthoraic catheter was effective to reduce the pleural thickening. (Tubercuosis and Resprratory Diseas-
es 1999, 47 : 601-608)
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Table 1. General characteristics between the UK group and the Non-UK Group

UK group* Non-UK group**
(N=16) (N=21)
Age (years) 30.6+7.9 29.9+£10.0
Sex (male : female) 13: 3 11:10
Duration of symptoms(wks)' 3.88+3.52 3.29+2.74

Symptoms
Chest pain
Cough
Fever
Dyspnea

Volume of thoracentesis(ml)

15/16 (94%)
14/16 (88%)
14/16 (88%)
9/16 (56%)
564 £ 550

17/21 (81%)
16/21 (76%)
13/21 (62%)
12/21 (57%)
617 £500

* : Combined treatment of urokinase instillation via percutaneous transthoracic catheterization

and anti-tuberculosis medication
** . Anti-tuberculosis medication
': Duration of symptoms before admission

Table 2. Fluid characteristics of diagnostic thoracentesis in the UK group and the Non-UK

group
UK group Non-UK group p value
(N=16) (N=21)

WBC (/uL) 3058 +2379 3582 +3148 NS*
pH 7.44 £0.06 7.40+0.32 NS
Glucose (mg/dL) 90+45 84+15 NS
Proteins (g/L) 5.1+0.5 5.3+0.4 NS
Ratio of protein{serum/pleura) 0.74 £0.06 0.75 £0.08 NS
LDH (U/L) 5714255 465 +187 NS
Ratio of LDH(serum/pleura) 3.19+1.44 2.93+1.06 NS
ADA (U/L) 59+16 69+21 NS

* : Non-significnat

143  wjeek(spontaneous drainage)& 475+
478 ml, 4= HT 1.9+1.0¥0193, 2 ¥ &2
FIUAIE 9% 35 3.94+3.153 2, £29 4
o] qke HF 394,000 Uojgler, Sz UA £o
T vy ke 448 +278 mlo|t}. K27 A2 b
FEIGAIES] FLHoA o] Agieta g W
74, pH, d9¢, @93, LDH, ADAE ¥ #3719

frel@ zkol7t QIATh(Table 2).

FRIVAZS HF274AITe 34 #F 717
2 747} 8.7+ 3.47093} 8.1+2.57092 o)z} Y
on, FHARI o2 248 Fu|F (residual pleur-
al thickening, RPT) & #27|UAZd s HF 5.
08+6.77 mm, ¥IfFZI|IATAME HF 2032+
2637 mmE, F2IIGATAA F4uEs) 9
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Table 3. Residual pleural thickening (RPT) in the UK group and the Non-UK group

UK group Non-UK group p value
(N=16) (N=21)
RPT (mean SD(mm)) 5.08+£6.77 20.32 +26.37 p=0.018
<2 mm 6/16 (37.5%) 7/21 (33.3%)
2-10 mm 8/16 (50.0%) 4/21 (19.1%)
=10mm 2/16 (125%) 10/21 (47.6%)

Table 4. Improved pleural effusion (IPE) in the UK group and the Non-UK group

IPE* UK gorup Non-UK group
(N=16) (N=21)
>80% 15/16 (94%) 14/21 (66.7%)
50-80% 1/16 (6%) 4/21 (19%)
<50% 0(0%) 3/21 (14.3%)

* : Improved amount of pleural effusion after treatment

Table 5. Comparison of pleural fluid biochemical markers and symptoms duration before
admission in the patients with residual pleural thickening (RPT>10mm)

RPT present RPT absent p value
(N=12) (N=25)
Duration of symptoms(wks)* 5.23+3.89 2.63+1.99 p=0.01
Pleural fluid '
pH 7.38+0.29 7.43+0.23 NS**
Proteins (g/L) 5.1+0.5 52+0.5 NS
Ratio of protein(serum/pleura) 0.83+£0.05 0.76 £0.06 NS
LDH (U/L) 450+211 538 £226 NS
Ratio of LDH(serum/pleura) 3.07+£1.03 3.01 £1.01 NS
Glucose (mg/dL) 92147 84+19 NS
ADA (U/L) 63+19 65 +20 NS

* . Duration of symptoms before admission (weeks)

** : Non-significant
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3349 297 48(19%), 50% olslz 338 H¢
7} 3%(14.3%) ©l3Ich(Table 4).

Foul ol diF 5AE B3] A8, 2ol
BE A4 FoY XS dides Fumws}
10mm o}l -9} ol3te] A2 o] zAbalY
=d, #5, 2Y, 3FTY F A8 A T4 2
Zo] FHUIFZHRPT210mm) Y& A9+ HF
5.231+3.89%F, FWE/HRPT<10mm) = 7
$£ B 263+ 19952, FHEIEN} e B9t
FAEE 7ol oo YA EA UEPRHP<O.
05). et} Ay F5 A Al Hg7
4, pH, ¥%, @93, LDH, ADA%S-& z}o]& Ho]
=] ¢kl (Table 5).

I ot
Fo| ot Fupl ol Ay Ae Futel g2 Wz
2 Fod e ZAEET Pxge) £3440] Fr)s)
o FUhAd €7 Sz Head 5o 21Aap7}
F7HE R F97 Woll A olEo] gxso] dojdr}z
284 F0d ¥AE 3 FEYA 8N A4S &
el A% F30 dohvke A9t Q1ee o
AP A HFUe, LeeS'2 10%, Solerste
72%, Barbas%-53# Moudgil5-*e ZZ 52% 9} 66
% 2 LRI 02T Ao|= Fu|Fe] o
YU Vel g7l HEQULd, Foe] FAE WAL
3}y ZHAA  2mmoltg  Fu)E (Residual
pleural thickening, RPT)® Aojelr|x sln 7%
g SHAA 10mmolg Fou|Ea o)
T oA L& zlolz e
€ @7FdMe F2IIUATAAN F9EFs 5.08
+6.77mm2, ®FZ7IUAIF 20.32 +26.37mm
Hr} ojo] A #Aad Ao ol Aol ¥AH
B F5Y BANA F2IUA Fod7t Fohu)E
g #A2Ale 2e & F AAH(p=0.018). =3
FIFE 10mmoldg 71F0 g YL = f27)
UAIZE 12.5% 2 vlF2714313e] 47.6% o vl#)

2 UA A4t

284 Fog Bl Fuhuiiel Agga Ag
Y FPUR AL S vE A7 By
HIFA(RPT>10mm) Foio] pH, ¥Y, lyso-
zyme, tumor necrosis factor(TNF-@) 7} 5 33to))
ol Aolg Bk Budgoh. & F4 43
o] Ashd Fuel vlFr} BE sFeAo] Atk B
ot F9uEA] (RPT>2mm) Fopele] A3
HHA R FAHOE oIy} QAT YA F
Dol A Futdole] ADA, interferon-y (IFN-
7), lysozyme#} TNF-a¢} 2& Aalstd z|ge] &
=7 Yo gEnhgog F7HEOS ARNER o)y
& 7Hgstel ikl WEdTS, pH, ¥9, O
d, LDH, ADA%¢ dmsigeoy, Fuhissg
2mmol4o 2 FYE 9} 10mmo|goa oy
& v BT F Z7) fo% 2ozl gl

FRIIVAE vigy EFAreAL B4 Sepx
Hlog PHshe 542 Fg3l9 o9} T s|HE
8 Aol HE FUHol fEIUAE Flsi
2BE GAshs Aty fE B 5 Qa2
71Vl s AEYEI| A (streptokinase) o= <)
ko] <% $du} FAYAHL 842 G FHo)
JUTHAT NFA FFAA FEE AU Futlel &
U328 i Art v BAES daes
FHNZ 2EYETUA £92 v 3080 X
B3lglonm '™, Aol PAE FUABAAAM Fab
A 2 F2IGA FYAEY aAE B3 &
T ARE F TE0, FhFoIM B A
B, 257 FAAME Aot Axo) dEAtz Y
T v EnE AT ay Aol PAE
2Yg FUoA f27UA FYoa AIH ujy
€ ¥ A7 AB7HA Uit o2 ATEdae-z
Fool gFuhgol A1FE ¥ 6571 AuA M43}
AYPAL FH2200A ZAute] F=7} As) 83
EFE ol A F5 ANGSBGM Fo)
Smmol¥o R FANR & We IV A
7 A2sAY glod g Eusided], B dfdMe

— 606 —



— The effects of urckinase instillation therapy via percutaneous transthoracic catheter drainage —

FEIVAZS B R2IIUAT ZFoN F4LER
B A8AZ7A 9] 7)2ke] A58 FeuiFsl Bol ¢
tth. ol Barbas%-Se) Q79 UX® AAYT o]
d 237t FEYA] o7t BolAM FHEFe) A
7t AR ALAE o1 BdEn Fo 2 83}
2 QYo R § Il U8 ¥ Ao Azt

ool Aotz Aol YA AHA Fubd Bl
A, gEYA S} ) R2IUAE ol 8% Ftlg
S v A] Fuulge] X438 3Y F Uk
284 FdoMe] g1 Y MfgAasier) sl g
A7E oF A9 gied YA g8 A=
T3 WA g T Alololl oMo &3 W@ A
Fa# 71l Aozt okd ZRAAFRY FAE
o a2y AF e v$ AZY Au=a
AME F A& Rolmz, o]g Y3 K} Be dF
o FedolMe g3 B dia HElrsSol
a7t " adlelet Azte

8 9

AT :

2YY Fule gddaywtos Aavl dFgos
gutdoz YA FrUAoled] Fuile H2H
s e Edasin GeA Aok 2 YA
Fol= Fuutmiesel HA7F YA Y H=a Foupy]
37 o 798 vimy &3 WA V). oo A
B 2] YNE AU FUY oA AN
E¥E ol4% frEIUA NEE A2 vde A
8 A9el AGH FrA e GHdagos e
A% Fehuge) zolr} Y=o i vRATE §
o2, o] YNE AN FUI BN f=
FIHAle] o8 Fohulfe] oid ARxAE FAskn
Z+ sick.

T

ao] PA4E FYA Fuidos s 379 @
Ag o s ALY 2AAT 1699 F2I14
AZ (A9 =8 AY F 4214 5o+ 92
WA Fol)3} 2199 HFZIIAE (FEAHA] F

o)ez o], £ F BAEY A8 A Fo] FHA
Aoz Foul¥ (RPT)E #Fson, =8 5 ¢
o AGBA Yt L FHdel WETS, pH, ¥
2, @93, LDH, ADA & v|m#c}.

# o

1) f27UAEs vR2IluAee Fuis 2
Z} 5.08+6.77 mm$} 20.32+26.37 mme, §27)|
HAIZA Fehe) st f-8tA HATHP<0.05).
2) % 29 FY9 N (RPT>10 mm) Fge ujx
T 9%H AR F FF, 99, 3FIY 5 A8 A
4 ¢¥rIzte] FEWIEIHRPT210 mm) QU=
A4 (HF 5.23+3.89F)7F FuuFs} gl AS
(7 2.63+1.99F)80} 99 YA ZAAH(p<O0.
05).

3) FUFE(RPT=10 mm) <] d&Qzl2 F4o
AAZA A HEF4, pH, €%, @93, LDH,
ADASF-& Aolr} gioitt.

d 2

&l 348 ZUA FH VAN YA A=
o A Rr2IIUAE ol &7 FAe) HIA weha)
FohlRe] F/58 29 F Ue Aoz g}

# 1 8 ¥

1. Roper WH, Waring JJ. Primary serofibrinous
pleural effusion in military personnel. Am Rev
Resp Dis 1955;71:616-35.

2. Bass JB Jr, Farer LS, Hopewell PC, O'Brien R,
Jacobs RF, Ruben F, et al. Treatment of tubercu-
losis and tuberculosis infection in adults and chil-
dren. Am J Respir Crit Care Med 1994:149:
1359-74.

3. Ormerod LP, McCarthy OR, Rudd RM, Horsfield
N. Short-course chemotherapy for tuberculous
pleural effusion and culture-negative pulmonary
tuberculosis. Tuber Lung Dis 1995;76:25-7.

4. Light RW. Chapter 75, Pleural effusion. In:Mur-
ray JF, Nadel JA. Textbook of respiratory medi-



— Y. W. Lee, et al —

cne. 2nd Ed. Philadelphia, W.B. Saunders. 1994.
P. 2172-3.

5. Barbas CS, Cukier A, de Varvalho CR, Barbas
Fitho JV, Light RW. The relationship between
pleural fluid findings and the development of
pleural thickening in patients with pleural tuber-
culosis. Chest 1991;100:1264-67.

6. Soler JJ, Gil Suay V, Cordero P, Perpina M,
Martinez E, Sanchis J. Pleural thickening in tu-
berculous pleural effusion. The associated factors.
Arch Bronconeumol 1995;31:157-61.

7. Lee CH, Wang WF, Lan RS, Tsai YH, Chiang
YC. Corticosteroids in the treatment of tubercu-
lous pleurisy:A double-blind, placebo-controlled,
randomized study. Chest 1988;94:1256-9.

8. Moudgil H. Sridhar G, Leitch AG. Reactivation
disease:the commonest form of tuberculous pleur-
al effusion in Edinburgh, 1980-1991. Respir Med
1994;88:3014.

9. Galarza [, Canete C, Granados A, Estopa R,
Manresa F. Randomised trial of corticosteroids in
the treatment of tuberculous pleurisy. Thorax
1995;50:1305-7.

10. Morrone N, Lombardi MC, Machado Q. Preven-
tion of pleural thickening through pleural aspira-
tion in patients with tuberculous effusion. J
Pneumol(Sao Paulo) 1989;15:180-84.

11. Bartlett JG, Finegold SM. Anaerobic infections
of the lung and pleural space. Am Rev Respir Dis
1974;110:56-77.

12. de Pablo A, Villena V, Susteta JE, Encuentra
AL. Are pleural fluid parameters related to the
development of residual pleural thickening in tu-
berculosis? Chest 1997;112:1293-7.

13. Valdes L, San Jose E, Alvarez D, Sarandeses A,
Pose A, Chomon B, et al. Diagnosis of tubercu-
lous pleurisy using the biologic parameters

adenosine deaminase, lysozyme, and interferon
gamma. Chest 1993;103:458-65.

14. Mosher DF. Disorder of blood coagulation, In:
Bennett JC, Plum F, editors. Cecil textbook of
medicine. 20th ed. Philadelphia, Saunders;1996.
p. 987-1003.

15. &4, HAY, 4AY, 27%A, A¥H, ol+d
5. 2o 349 5AgdAM s fr27]
A Felas.  didhiaesda], 42:622-9,
1992

16. Lijnen HR, Collen D. Molecular mechanism of
thrombolytic therapy. Hemostasis 1986;16 Suppl
4:3-15.

17. Lee KS, Im JG, Kim YH, Hwang SH, Bae WK,
Lee BH. Treatment of thoracic multiloculated
empyemas with intracavitary urokinase:A pro-
spective study. Radioclogy 1991;179:771-75.

18. Strange C, Allen ML, Harley R, Lazarchick J,
Sahn SA. Intrapleural streptokinase in experi-
mental empyema. Am Rev Respir Dis 1993;147:
962-6.

19. 713, BAlA, FgRl, 2AF, A4, Ao
PAE FaHdSAN FE2IIVA FUARS o F
Qx}, F3 23XV AY 1997,44:621-28.

20. Park CS, Chung WM, Lim MK, Cho CH, Suh
CH, Chung WK. Transcatheter instillation of
urokinase into loculated pleural effusion:analysis
of treatment effect. Am J Roentgenol 1996;167:
649-52.

21. Pollak JS, Passik CS. Intrapleural urokinase in
the treatment of loculated pleural effusions. Chest
1994;105:868-73.

22. Moulton JS, Benkert RE, Wisiger KH, Chambers
JA. Treatment of complicated pleural fluid collec-
tions with image-guided drainage and
intracavitary urokinase. Am J Roentgenol 1989;
153:941-5.

— 608 —



