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Relationship between the Right Ventricular Pressure Waveform and the
Vasodilator Response of Pulmonary Artery Pressure in Pulmonary Artery Hypertension

Jun-Hee Lee, MD? Yong-Jin Kim, MD', Daec-Won Sohn, MD!, Byoung-Hee Oh, MD',
Myoung-Mook Lee, MD!, Young-Bae Park, MD' and Yun-Sik Choi, MD'

'Department of Internal Medicine, Seoul National University College of Medicine, Seoul,
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ABSTRACT

Background and Objectives : This study was performed to discern whether the vasodilatory response of pul-
monary artery pressure could be predicted by the right ventricular (RV) pressure waveforms, and therefore, from
continuous wave Doppler signals of tricuspid regurgitant jet (CWTR). Subjects and Methods : Twelve patients
with pulmonary hypertension who underwent cardiac catheterization were enrolled. Nitroprusside was infused at
a dose of 0.5 ng/kg/min, with the dosage being increased by 0.5 ng/kg/min every 5 minutes to a maximum of 4
ng/kg/min. Cardiac output (CO), pulmonary vascular resistance (PVR), peak systolic RV pressure (Pp), RV pres-
sure at the inflection point (Pi), AP (Pp—Pi) and CWTR were obtained before and at the end of the nitroprusside
infusion. A positive response to the vasodilator was defined when there was >20% change in the mean pul-
monary artery pressure at the end of the nitroprusside infusion. Results : Eight patients did not show a positive
response (Group 1) while four patients did (Group 2). Mean decrements in Pp following the nitroprusside test
were 4.1£7.7 mmHg in group 1 and 27.8+5.6 mmHg in group 2. There were no significant differences between
groups | and 2 in baseline CO, PVR or Pp. However group 1 had a significantly higher AP than group 2 (29.0+
10.5 mmHg vs. 13.3+3.0 mmHg, p<0.05). In the configuration analysis of CWTR, the slope between the inflec-
tion point and peak velocity was linear in group 1, while there was an indentation in group 2. Conclusion : Pa-
tients with a small difference between Pp and Pi tend to be reactive to a vasodilator and this tendency can be
predicted from the configuration of CWTR. (Korean Circulation J 2003:33(11):1011-1017)
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Fig. 1. Continuous wave Doppler signals of tricuspid re-
gurgitation jet (CWTR). A : in a patient with normal pul-
monary artery pressure, CWTR has parabolic configura-
fion. B : in patients with pulmonary arterial hypertension,
CWIR characteristically shows late peaking (arrows).

1012

frelst wle wdeto] Sl Exlellid IRkl e
o]F=(late peaking) & HIthFig. 1). 12t
olfst 54ZQl CWTRE] Kok o] Afore
=¥ vl gick ofd A= HewW ™S AjofA
o3t CWTRS] 5342l nofa} IasgAol ot
Hke-3le] AES 1) 93k Flo]

=

oy 9

I:" o'
A5 1Y A2 AEAE Al 139 o
Jo e At 3 ¥ HApt 270 4
wo] getslglar 1242 $aprt el EFEUHE
& A= 374, B 19~46A], B 49). LS A
ug wlE 1dedo] 51, wH A AZe) 31, v

TAdEC] 3%, 12la FE JiESo] 29el3lth

&

A}

Femoral approach® &3l S-HEAE Al3ssith
714 AetEa) H¥83A3S standardized method
Z ARBIGIT) o] Fof] doke A&F 0w U V)
=3517] 913 pigtail catheterE A=)l AXAIHA
t} 2283 A EAbel ARSI Cournand catheter
£ Millar catheter® npo] 446l AXAIA 414
S AHA R WIS ozl 94 P oR
8 HeAAdFE7I19Pp), A1 Aok P,
1231 Ppet Pig] zo](4P) & S48tk Fig. 2). Ni-
troprusside study”} % ¥ pigtail catheter 2} Cour-
nand catheter& ARg-3to] AutEady} AP 0AgE ot

A ZAssc

.5 MHz®| §5A& 2423t Acuson 128 XP/10 7]
& A gEl] xS A3tk Nitroprusside
studyE Alsshe 7t ARk} A9 o F gRe o
&3t 25 3-S5tk Simplified Bernoulli equ-
ations ARE3te] 975714 (DPp), 291 Hel
A1) eHDPD), 12]3l DPp$} DPiY] xl0](/DP) S &4
A o)u Ak 20 mmHg®E 7148kt (Fig.
2). E28 HAES95EE 100 mm/sY S5 712y

3]

Korean Circulation J 2003;33(11):1011-1017



AP
T —-Pj

Fig. 2. A : measurements in right ventricular pressure. B :
measurements in continuous wave Doppler signals of
fricuspid regurgitant jet. Right ventricular pressures were
estimated using a simplified Bernoulli equation and as-
suming a right atrial pressure of 20 mmHg. Pp : peak sys-
tolic right ventricular, Pi : pressure at the inflected point,
AP : difference between Pp and Pi, DDp : peak systolic
right ventricular pressure measured by continuous wave
Doppler, DPi : pressure at the inflected point measured
by continuous wave Doppler, 4/DP : difference between
DPp and Dpi.
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Fig. 3. A, B : right ventricular pressures in patients with a positive response to vasodilator at the baseline (A) and
following nitroprusside infusion (B). The difference between the peak systolic right ventricular pressure and the pres-
sure at the inflection point was 12 mmHg and the peak right ventricular systolic pressure decreased from 70 mmHg to

45 mmHg. C, D :

right ventricular pressures in patients without a positive response to vasodilator at the baseline (C)

and following nitroprusside infusion (D). The difference between the peak systolic right ventricular pressure and the
pressure at the inflection point was 23 mmHg and the peak right ventricular systolic pressures were the same before
and after nitroprusside infusion.

200ms

Fig. 4. Timing of the inflection point in right ventricular
pressure and continuous wave Doppler signals of fricu-
spid regurgitant jet (CWTR). The usual inflection point in
CWIR was earlier than the inflection point in the right
ventricular pressure.
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Fig. 5. Contfinuous wave Doppler signals of tricuspid re-
gurgitant jet in patients with (upper panel) and without
(lower panel) positive response. In a patient with a posi-
five response, there is an indentation (arrow) between
the inflection point and the point of peck velocity. In a
patient without a positive response, there was no such
indentation.
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