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Difference in Right Ventricular Function between

Post-tuberculosis Emphysema and Primary Emphysema

Myung A Kim, M.D., Sang Hyun Kim, M.D., Hee Soon Chung, M.D.

Department of Internal Medicine, Seoul National University College of Medicine
& Seoul Municipal Boramae Haspital, Seoul, Korea

Background : Tuberculosis itself causes not only lung parenchymal destruction but also pulmonary vascular
damage. Secondary emphysema also causes pulmonary vascular damage, which can develop as a late sequela
of pulmonary tuberculosis. Therefore, pulmonary circulatory impairment tends to be more severe in post-tuber-
culosis emphysema than in primary emphysema. In post-tuberculosis emphysema, the right ventricular function
may play an important role. However, little information regarding the right ventricular function is available.
The purpose of this study was to evaluate and compare the right ventricular function between post-tuberculo-
sis emphysema and primary emphysema.

Method : Post-tuberculosis emphysema(PTE) or primary emphysema(PE) was diagnosed by history, HRCT
finding and pulmonary function. Twenty patients with post-tuberculosis emphysema were matched with 20 pa-
tients with primary emphysema according to both FEV, and FVC. Arterial blood gas analysis and echocardio-
graphy were done at rest and immediately after symptom-limited exercise. The right ventricular function was
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evaluated with the right ventricular ejection fraction using a modification of Simpson’s method.

Results : There was no significant difference in the demographics and pulmonary function between the two

groups. In post-tuberculosis emphysema, the PaCO, was higher (42.9 +4.7 vs 38.8+3.1 mmHg at rest ; 47.9+

7.0 vs 41.1£5.9 mmHg after exercise ; p<<0.01) and the right ventricular ejection fraction was lower (57.6 +
6.5 vs 61447 % at rest ; 51.1+10.8 vs 59.8+6.6 % after exercise ; p<<0.01) both at rest and after exer-
cise, The PaQ, after exercise was also lower (65.7 +12.6 vs 80.2+ 14.4 mmHg, p<0.01), while the PaQ, at rest
tended to be lower(82.9+12.0 vs 87.8+7.5, p>>0.05). In both groups, right ventricular ejection fraction corre-
lated with the Pa0, after exercise(PTE r=0.536, PE r=0.557 ), and the PaCQ; at rest(PTE r=-0.576, PE r=
-0.588) and after exercise(PTE r=-0.764, PE r=-0.619).

Conclusion : Impairment of the right heart function and gas exchange were more serious in post-tuberculosis

emphysema than in primary emphysema, and gas exchange may be influenced by the right ventricular func-

tion in post-tuberculosis emphysema. { Tuberculosis and Respiratory Diseases 2001, 51 :97-107)
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Fig. 1. Echocardiographic measurement of the right ventricular ejection fraction(RVEF).
This figure showed the measurements of the RV area in an apical 4 chamber view(A, B)
and subcostal 4 chamber view(C, D) at end diastole(A, C) and end systole(B, D). The
RVEF was calculated from the data using a modification of by Simpson’s method.
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Table 1. Demographic findings

PTE PE p
Number 20 20
Age(year) 59.6 +7.8 61.8+8.2 NS
Male : Female 18:2 18:2
Smoking (pack - year) 33.1+£24.7 34.1+15.8 NS
Dyspnea FC 2.1£0.5 2.2+0.5 NS

*PTE =post-tuberculosis emphysema ; PE=primary emphysema ; FC=functional class of

NYHA ; NS=no significance
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Table 2. Pulmonary function profile

PTE PE p

FVC(L)(%) 2.4%0.7(63.4+15.2) 2.5+0.5(73.0+9.9) NS
FEV.(L)(%) 1.14£0.3(38.2£11.9) 1.1£0.3(44.5+10.4) NS
FEV,/FVC(%) 44.21£10.0 42.8+78 NS
VC(L)(%) 2.5+0.7(66.1 +14.5) 2.7+0.5(78.1£8.9) NS
DLco( %) 72.7£175 91.0+294 p<0.05
V(L) 34+1.0 4109 p<0.05
DLco/Va(%) 103.0£25.0 95.1+27.9 NS
TLC(L)(%) 6.3+2.1(*116.7+34.2) 7.3+1.6(*149.6 +32.8) NS(*p<0.05)
RV(L)(%) 3.8+1.8(193.2186.5): 4.7+1.5(233.4+63.7) NS
RV/TLC(%) 58.2£10.3 625+74 NS
FRC(L) (%) 45+1.9(*135.5+53.9) 5.2+1.4(*172.9+44.3) NS(*p<0.05)
sRaw(cmH,0/L/s)(%) 35.2+15.9(788.34342.7) 33.3+12.8(709.1+250.5) NS
sCaw(L/s.cmH,0)(%) 0.03+0.02(15.5+£7.7) 0.03£0.01(16.1 £5.7) NS
Prp(emH,0) 23.81£13.9 11.6+4.5 p<0.01
Compliance(L/cmH,0) 0.1+0.09 0.2£0.1 NS
CR(cmH,0/L) 43+29 1.6+0.7 p<0.01

*PTE = post-tuberculosis emphysema ; PE=primary emphysema ; sRaw=specific airway resistance ; sCaw
=specific airway conductance, Prp=maximal transpulmonary pressure ;CR =coefficient of retraction ; NS

=no significance
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Table 3. Treadmill test

PTE PE p
Time(seconds) 351.3+£164.0 371.9+140.0 NS
METs 7.7+2.4 7723 NS
HR (beats/minutes) 140.6 +20.9 146.7+17.3 NS

*PTE =post-tuberculosis emphysema ; PE=primary emphysema ; METs=metabolic equiva-

lents ; HR =heart rate ; NS =no significance
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Fig. 2. Arterial blood gas findings before and
immediately after exercise.
PaCO, in PTE(post-tuberculosis emphy-
sema) was significantly higher both at
rest and after exercise than that in PE
(primary emphysema). In PTE, the
PaCO, and PaO, changed significantly
after exercise-loading.
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Fig. 3. Changes in the right ventricular ejection
fraction(RVEF') after exercise.
RVEF in PTE(post-tuberculosis emphy
sema) was lower both at rest and after
exercise than that in PE(primary emphy-
sema). In PTE, the RVEF decreased sig-
nificantly after exercise-loading.
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