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Efficiency of long-term oxygen therapy on right ventricular function in
patients with chronic obstructive pulmonary disease
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[ Abstract] Objective To analyze the efficiency of long-term oxygen therapy on the right ventricular function in the
patients with chronic obstructive pulmonary disease (COPD). Methods A total of 40 COPD patients (22 males and 18
females) with pulmonary function level 1 but normal two-dimensional electrocardiogram admitted in our hospital from
October 2011 to March 2012 were enrolled in the study. They all insistently took oxygen uptake at a low flow rate of 2L/min,
10h per day for 1 year. Echocardiography and lung function test were performed in 1d before, in 3 and 6 months and 1 year
after oxygen uptake, respectively. Results Speckle tracking echocardiography indicated that strain of basal segments of
right ventricular free wall (Sbasfw), strain rate of basal segments of right ventricular free wall (SRbasfw), strain of middle
segments of right ventricular free wall (Smidfw), and strain rate of middle segments of right ventricular free wall (SRmidfw)
were all dramatically increased after 3 months’ oxygen uptake treatment than the values in 1d before treatment (P < 0.05).
With the time elapse of oxygen uptaking, Sbasfw, SRbasfw, Smidfw and SRmidfw were obviously increased (P < 0.01).
Right ventricular longitudinal shortening (Tm%) was elevated in 3 months after oxygen uptake, which were significantly
higher than before treatment (P < 0.05), and continued to arise along with the treatment (P < 0.01). Tricuspid annular
systolic peak displacement at right ventricular free wall (T1), tricuspid annular systolic peak displacement at
interventricular septum (T2) and tricuspid annular systolic peak displacement at midpoint of tricuspid annulus (Tm) all
began to increase after 6 month, which had statistical difference with the data before oxygen uptake (P < 0.05), and
continued to elevate with oxygen uptake time. Forced expiratory volume in one second (FEV:) and percentage of FEV; were
obviously higher after 1 year’s treatment than before (P < 0.05). Conclusion Long-term oxygen therapy significantly
improves the right ventricular systolic function in COPD patients, and its effect appears earlier on the improvement to right
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ventricular function than to lung function.
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Figure 1 Measurement of tricuspid annular displacement
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Figure 2  Strain-time curve
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Table 1 Comparison of two dimensional echocardiography measurement parameters before and after oxygen therapy on patients with COPD

(n=40, x=*s)
Parameter One day before oxygen  Three months after oxygen Six months after oxygen One year after oxygen
uptake uptake uptake uptake

AO(mm) 28.20 +2.85 27.89 +2.98 27.78 + 3.02 27.68 +2.82
LVEDD(mm) 40.60 +4.58 40.3+4.98 40.13+4.37 39.98 +4.67
LVESD(mm) 27.08 +4.36 26.92 +4.45 26.88 +4.24 25,78 +4.31
LA(mm) 33.67+5.35 33.58 £5.11 33.52+5.28 34.24 £4.13
IVS(mm) 9.78 +1.17 9.82 £1.02 9.80+1.12 9.65+1.41
LVPW(mm) 9.48 +1.58 9.44 £ 152 9.50 +1.48 9.38 +1.68
LVEF(%) 62.34+4.79 63.95 +4.99 64.25+5.19 65.55 + 4.39
RV(mm) 43.71+7.04 43.81+6.34 4291+7.21 41.78 +7.49
RA(mm) 39.05+7.02 39.25 +6.68 38.83+6.95 37.85+7.62
RVWT(mm) 4.36 +0.29 452 +0.21 4.26 +0.34 411+0.21

AO: aortic root diameter; LVEDD: left ventricular end diastolic diameter; LVESD: left ventricular end systolic diameter; LA: left atrial
diameter; IVS: interventricular septal thickness; LVPW: left ventricular posterior wall thickness; LVEF: left ventricular ejection fraction; RV:
right ventricular diameter; RA: right atrial diameter; RVWT: right ventricular posterior wall thickness

%2 COPDEREETHIEMINESKILE

Table2  Comparison of lung function parameters before and after oxygen therapy on patients with COPD  (n=40, x +s)
P One day before oxygen Three months after Six months after oxygen  One year after oxygen
arameter
uptake oxygen uptake uptake uptake
FEV.(L) 1.87+0.74 1.92 +0.82 1.96 £0.79 2.34+0.76"
FVC(L) 3.02 £0.69 3.11+0.59 3.09+£0.72 3.39+0.88
FEV, prediction percentage(%) 82.16 + 10.22 82.23 +11.06 82.83 +10.45 89.67 +11.78"

FEV;: forced expiratory volume in one second; FVC: forced vital capacity. Compared with one day before oxygen uptake, ‘P < 0.05
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Table 3 Comparison of tricuspid annular displacement, strain and strain rate before and after oxygen therapy on patients with COPD

(n=40, x+s)
Index One day before oxygen uptake Three months after oxygen uptake ~ Six months after oxygen uptake ~ One year after oxygen uptake
T1(mm) 16.30 +3.92 16.54 + 4.35 18.76 +5.23" 20.16 £ 4.37"
T2(mm) 10.17 +2.56 10.47 +2.86 12.62 +3.26 13.32+4.22"
Tm(mm) 12.52 +2.99 12.72 +2.59 14.22 +3.23" 16.56 + 3.53"
Tm%(%) 17.98+3.71 19.88 +4.51" 22.32£4.25™ 22.87 +5.14™
Smidfw(%) -20.13+7.49 —-22.66 +7.89" —-25.66 +7.25" —28.64 +8.45"
Shasfw(%) -21.31+8.01 —24.67 +7.98" -27.24 +9.08" -30.49 +8.97"
SRmidfw(1/s) -1.53+0.43 -1.63+0.38" -1.81+0.42" -1.92 +0.51"
SRbasfw(1/s) -1.62+0.43 -1.72+0.52" -1.98 +0.46™ -2.06 +0.47"

T1: tricuspid annular systolic peak displacement at right ventricular free wall; T2: tricuspid annular systolic peak displacement at
interventricular septum; Tm: tricuspid annular systolic peak displacement at midpoint of tricuspid annulus; Tm%: right ventricular
longitudinal shortening; Smidfw: strain of middle segments of right ventricular free wall; Shasfw: strain of basal segments of right ventricular
free wall; SRmidfw: strain rate of middle segments of right ventricular free wall; SRbasfw: strain rate of basal segments of right ventricular
free wall. Compared with one day before oxygen uptake, “P < 0.05,”'P < 0.01
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