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=Abstract=

A Study of Effect on Pulmonary Function of Pleural Effusion
in Tuberculous pleurisy patients.

Jeong Yoon Yim, M.D.,Kee Hyun Lee, M.D.,Jung Hye Kyung,M.D.,
Jung Hyun Chang,M.D., Seon Hee Cheon, M.D.

Department of Internal Medicine, Ewha Womans University College of Medicine, Seoul, Korea

Background : Pleural effusion is a common disease in clinical practice but
its effect on pulmonary function and altered pulmonary mechanics after
removal of effusion are not still largely understood.

Previous studies have shown that there is little or a relatively small
improvement in pulmonary function and arterial blood oxygenation after
therapeutic thoracentesis.

The present study was designed to assess the effect on pulmonary function
of pleural effusion and to test whether there was a significant improvement in
pulmonary function and arterial oxygenation after thoracentesis and to observe
long term effect after thoracentesis

Method : We examined flow-volume curve, body box and arterial blood gas
analysis according to severity of effusion, present symptom, and symptom
duration. Then, we measured changes of pulmonary function after thoracentesis

and observed longterm effect after thoracentesis

* ¥ A= 19548 A 2 2 58] ghjoA HEHAL.
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Result :

1) Pleural effusion cause restrictive pulmonary insufficiency. Not only
functional impairment of small airway but also large airway is provoked.

2) MMFR, FEV1, Raw, PO, are earlier improved than FVC and TLC after
thoracentesis and patients without complication have mild restrictive pulmonary

insufficiency after longterm observation

3) FVC, FEV1, & TLC are similarly restricted as severity of pleural effusion

and PO; is relatively decreased.

4) Cases with symptom duration 1 week or less and cases with dyspnea
have more severe pulmonary insufficiency than others.

5) The flow volume curves show a relatively greater improvement in flow

rates at large lung volumes than small airway.

6) Significant relationship is shown between first thoracentesis amount and

changes of FEV1, FVC, TLC.
Concusion :

Pleural effusion cause restrictive pulmonary insufficiency

and not only

functional impairment of small airway impairment but also large airway is

provoked. Then, Pulmonary function

is progressively improved after

thoracentesis and remained mild restrictive pulmonary insufficiency after

recovery
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Table 1. Results of Functional measurements(mean +SD)
before and after Thoracentesis(n=27)

551+13.9%, FEVi2 d& A9 56+14.6%,
FEV/FVCt 82+11.9%, TLCS o &3x¢]
2E127%% T= AR HA7ls FAE
B}t A E(median 79) FVCx o=
9] 62+135%%, FEV& d&3x9 69+
149% 2 984 F7FE AL airway
resistance Al F93% #A2E Rgoy

%= 798mmHgol A 924mmHg= 28k
A ZHAHAHTable 1).

Flow-Volume Curve’d ¥ HAF9
Vmax, Vmaxrms, Vmaxspe HAdzE v ws)
o FY3HA F7HE Y Vmaxs © #9
AAdE ¥ele g tiTable 2, Fig. 1).

Table 2. Results of Flow at Volume expressed as percent
vital capacity(Mean *+SD)
before and after Thoracentesis(n=16)

Base After Thora
Vmax(L/sec) 39*1.06 5.5t1.44*
Vmax 7s(L/sec) 34%193 50+1.12*
Vmax so(Ly/sec) 241+0.87 3.60.98*
Vmax 35(Lysec) 1.1£0.65 1.7+0.87

*P<0.05 when compared Base

Base After Thora(a) % change
FVC(% pred) 55 +139 62 £ 13.5¢ 176 £ 207
FEV, (% pred) 56 £14.6 69 t 149* 262 + 225
FEV/FVC(%) 82 119 87 * 10.2* 6.5 £ 106
MMFR(% pred) 50 + 179 77 + 24.1% 61.1 + 541
TLC(% pred) 2t 127 79 + 227 186 *+ 19.7
RV(% pred) 105 + 245 114 = 390 156 = 25.7
Raw(cmH, O/l/sec) 281 = 1.09 201 + 0.63% 21.6 = 238
SGaw(l/cmH, Osec) 024 + 0.14 028 + 0.19* 24.1 + 332
PO, (mmHg) 798 + 184 924 + 199* 21.5 £ 31.1
PCO, (mmHg) 338 +3.2 387 + 48 143 £ 162

(a) median : 7 days(3-18days)
*P<0.05 when compared to base value
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Figure. 1. Flow-volume curves in 16 patients with pleural
effusion, volume expressed as percent vital
capacity

2) SR F Fo| 3 HFA H7|

7] A% BEF HIS AAE A9
ASE EF 74991 HA F AWA A%
AARE B (median) 15, FHA H7%
AALE ¥ ¥ (median)175 9 Al 3 A O
FVCe} FEVi& AA A oFX]9] 53+£11.4%,

572%1129%°A HAA & AHA A FF
Al o &219] 58+£65%, 69162%2 F7HEH A
I FHA 7] A FFA GFA9 6L
86%, 86187%Z WS FdE F7HE B
Aok TLCE A A oFA9 78+95%0|
A AMA = 85+106%2 F7HEAL T
Hole d=x9 98X99%E Fo3 FII=
B9 om airway resistancers HA A
29cmH0/L/secol A A¥MA H74 @A =
1.7cmH0/L/secE #2l3HA] ZAaste FHA
H71% AAACE ¥ gItH(Table 3).

3) Buloo] AZE, 4 wH NP L
AYUN FAO ME HIS A

e F ool Wt AT, 555 5
oz FEIGSH 23] MARRE 77 061031
L, 102031 L, 14+051 Ltk FVC 2 FEV;
2 AFN 4 dFHe)  631119% 67+
115%, 5%l 22 d3x]9] 51+£12.2%, 53
+11.0%, FZFAM zHzt d&x)9] 40+100%, 36
T11L0%E 5502 452 F-3HA 74t en
TLC, PO; 9A] Zashe AES EYtHTable 4).

Table 3. Results of Functional measurement(meantSD) before and after thoracentesis in patients performed long term follow

up.(n=7)
Base 1 st FU(a) 2nd F/U(b)
value % change value % change
FVC(% pred) 53t114 58+t6.5 11.6£20.76 76+ 86.%# 51.2+35.2
FEV, (% pred) 57+129 69+6.2* 2381199 86+ 8.7*# 54.6130.1
FEVJFVC(%) 89+13.5 95+5.7 89+152 98+ 11/6 13.8+28.0
MMFR(% pred) 55+15.8 94+14.1% 74.71+47.7 94 +16.4* 80.81£49.2
TLC(% pred) 78+9.5 85+10.6 11.9%19.7 98 £ 9/9%# 27.9+22.1
RV(% pred) 1231242 134£25.0 11.1£21.2 138£19.7 138 +28.8
Raw(cmH20/)/sec) 29+07 1.7104* 18.6123.0 1.7£0.2* -120+144
POx(mmHg) 83+11.1 89+46.3 21+29.0 (ND)
PCO»(mmHg) 34130 34t16.2 10£15.1 ND)

(a) average 1.4 * 0.8 week(median 1 week)
(b) average 202 £ 16.7 week(median 17 week)

*P<0.05 when compared to base value
#P <005 when compared to Ist F/U value
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Table 4. Results of Functional measurement(mean+SD) compared by severity of pleurisy.

Mild (n=10) Moderate (n=14) Severe (n=3)
Base after Thora Base after Thora Base after Thora

FVC(% pred) 63x11.9 641+10.3 51+12.2*% 63+ 13.4%* 40+10.0* 48+20.5
FEV1(% pred) 671115 73£8.6 53+11.0% 70+ 13.4%* 36£11.0¢ 49:+27.2*%
FEVI/FVC(%) 83+t11.6 90£9.4** 841112 87192 71141 77+14.7
MMFR(% pred) 62116.9 87£19.4%* 47+13.4% 77 £20.3%* 28£13.8% 44+33.0%
TLC(% pred) 78+£9.7 83+t11.5 71£10.3 861169 56+20.8* 631+20.7
RV(% pred) 109£27.6 119+26.2 104£21.2 117446.8 96 +35.5% 831295
Raw(#) 22109 1.7+041 32+1.1* 2.1+0.63** 29+1.2* 2.7+0.76*
PO2(mmHg) 811£36.9 991£25.5%* 77 1£5.34* 91 £16.3** 63+24.7 801+ 14.3%*
Total amount(L) 0.7+04 1.7%+0.80% 2.41+0.40*
1st thora amount(L) 0.6+0.31 1.0£0.31* 1.41+0.51*
*p < 0.05 when compared to mild group **p < 0.05 when compared to base value
# cmH,0/L/sec

Table 5. Results of Functional measurements(mean+ SD) compared by symptom duration

T < 7 (n=8) T < 7 (0=7) T <7 (n=12)

FVC(% pred) 45149 59+18.7* 58 +12.3*%
FEV1(% pred) 471113 60t 15.6 61+ 1.40%
FEVI/FVC(%) 84+18.6 82+74 81+90
MMFR(% pred) 43£21.7 52+12.3 54+17.7
TLC(% pred) 71£5.4 73+11.7 721169
RV(% pred) 117+£17.1 103+6.9 98+32.5
Raw(#) 27t1.5 2.7+£097 29+09
PO2(mmHg) 73+15.3 77144 861+23.1
Total amount(L) 1.7+1.12 11.£0.46 1.4+0.81
ist thora amount(L) 0.9+0.35 0.9+0.28 1.0X£0.54

*p < 0.05 when compared to T <7

Table 6. Results of Fnctional measurements(mean+DS) compared by Chief Complaints at admission

Dyspnea (n=7) Chest pain (n=14) Cough (n=4)

FVC(% pred) 45+11.0 56+t12.8 68+14.5%
FEV1(% pred) 43+109 60+ 12.9* 691+13.9%
FEVI/FVC(%) 741112 87+10.3* 761+10.4
MMFR(% pred) 33+14.9 57+16.5* 51£6.7
TLC(% pred) 65+93 72+13.8 84+59*
RV(% pred) 98+£23.1 102+16.6 1271+29.6
Raw(cmH20/L/sec) 3214 2.7+0.85 2.81+13
PO,(mmHg) 691143 86+21.7 79167
Total amount(L) 1.8+t1.24 1.3£0.69 1.2%0.67
1st thora amount(L) 0.8+0.31 1.0£0.52 0.9%+0.20

*p < 0.05 when compared to dyspnea group
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Table 7. Correlations between parameter changes and amount of pleural fluid.(n=27)

" AFVC AFEV, AMMFR ATLC ARV ARAW
1st thora amount(L) 0.44* 0.47* 0.03 0.39* _0:07 -0.13
Total amount(L) 0.33 0.20 -0.19 0.13 -0.01 0.05
*p <005
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