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54.6 {41.9 to 81.5) 245 (17.7 to 33.2) <0,0001*

Values are n (%) or median (25th to 75th percentiles). PEPSI (Pulmonary Edema Predictive
Scoring Index) = (sum total change of Pulmonary Flow Grade scores in percutaneous trans-
luminal pulmonary angioplasty) x baseline PVR (Wood units). First session, number of proce-
dures performed as first session. *p < 0.05.

EGFR = estimated glomerular filtration rate; RPE = reperfusion puimonary edema; other
abbreviations as in Table 2.

(95% CI: 2.9 to 9.6), and likelihood ratio of a negative test of
0.14 (95% CI: 0.04 to 0.32).

Discussion

We proposed Pulmonary Flow Grade scores for the classi-
fication of the angiographic flow appearances of target vessels
in PTPA, and PEPSI as a marker connecting the Pulmonary
Flow Grade scores with the baseline hemodynamic severity
of CTEPH. This study demonstrates that the sum total
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change in Pulmonary Flow Grade scores is a good marker for
predicting hemodynamic improvement at follow-up, and
that PEPSI is useful to predict the risk of RPE in PTPA.

The present study found significant improvement in
hemodynamic parameters, exercise capacity as indicated by
6-min-walk distance, and plasma BNP level after PTPA. In
combination with some previous studies (17-20), these
findings demonstrate that PTPA is clinically effective for
the treatment of CTEPH. Some previous reports have
demonstrated that about 45% to 55% of mean PAP and
65% to 70% of PVR decrease by pulmonary endarterectomy
(22-24). Furthermore, the outcomes of patients treated
medically have been reported sporadically (25-35), sug-
gesting that the clinical efficacy of medical treatment tends
to be lower than that of invasive surgical treatment.
Meanwhile, in the results of our study, 42% of the mean
PAP and 60% of the PVR decreased at about 6 months after
PTPA. These findings suggest that the hemodynamic
outcomes by PTPA are improved, but are not superior to,
the outcomes by pulmonary endarterectomy. A large
multicenter collaborative study is required in the future to
compare the therapeutic efficacy, mortality, and complica-
tions of PTPA with those of pulmonary endarterectomy
performed in experienced centers.

We proposed Pulmonary Flow Grade scores, which
classify selective pulmonary angiography flow grade based on
the flow appearance of the pulmonary veins perfused by the
targeted pulmonary arteries. In the present study, the sum
total change in Pulmonary Flow Grade scores was signifi-
cantly correlated with hemodynamic changes of PVR and
mean PAP at follow-up. In particular, our previous report
demonstrated that the benefits of PTPA cannot be esti-
mated by any immediate hemodynamic changes at the time
of the procedure (17), suggesting that the performance
guided by Pulmonary Flow Grade could more easily predict
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Odds Ratlo

Mean RAP 1.093

Number of target vessels

PEPSI

95% Cl

0.970-1.242

0.225-0.723

0.925-1.372

1.048-1.106

Odds Ratio 95% CI

p Value
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0.1423 -— — -

0.0013* — - —
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Multivariate analysis was made using variables with significant correlation of p < 0.001 in univariate analysis. *p < 0.05.
Cl = confidence intervals; other abbreviations as in Tables 2 and 5.
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the therapeutic efficacy at follow-up. Furthermore, in our
results, Pulmonary Flow Grade score was strongly correlated
with the ratio of the proximal to the distal pressures of the
target lesions obtained by a pressure wire, suggesting that
the practical utility of Pulmonary Flow Grade scores is
substantiated by these pressure ratios, which is an objective
method of measurement of stenosis.

RPE remains the most important complication of PTPA.
Indeed, Feinstein et al. (20) experienced RPE in 11 of 18
enrolled patients (61%). In this study, RPE was graded into
5 groups according to severity. As shown in Figure 5, the
RPE was recognized even in the opposite lung without
angioplasty, in particular in grade 3 or higher. These
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findings raise the possibility that the occurrence of RPE is
mediated, not only by the direct injury or direct exposure of
high pressure in pulmonary arteries, but also by the indirect
spreading effect of inflammation via cytokines. A more
detailed exploration of mechanisms of RPE is desirable.
Among the 140 total procedures in this study, 53 procedures
(38%) were classified as grade 2 to 5, which indicates clear
occurrence of RPE, and all 9 cases with RPE of grade 4 or
higher, which indicates severe RPE, needed noninvasive
positive-pressure ventilation or artificial respiration. There-
fore, it would be highly risky to increase the sum total
change of Pulmonary Flow Grade scores blindly without
concern for the occurrence of RPE.

Comparison between the procedures with and without
RPE of grade 2 or higher demonstrated that the sum total
change in Pulmonary Flow Grade scores in cases with RPE
was significantly higher than that in those without, and that
procedures in cases with greater clinical severity at baseline
had a higher risk of RPE. These findings confirm that
PTPA should be performed based on the index reflecting
both angiographic flow change and baseline severity of
pulmonary hypertension so as to obtain maximum thera-
peutic efficacy and minimal risk of RPE at the same time.
The PEPSI, which is calculated by multiplying the sum total
change in Pulmonary Flow Grade scores by baseline PVR,
could therefore provide a new and useful index in clinical
settings. In this study, PEPSI was the strongest factor
related to the occurrence of RPE by multivariate analysis,
and ROC curve analysis demonstrated that the negative
predictive value of the PEPSI for the occurrence of RPE was
92.3% when the cutoff value was 35.4, suggesting the
possibility that PEPSI is a useful predictor of RPE.

These findings presuppose the usefulness of PTPA per-
formed based on PEPSI. To cite a case with baseline PVR of
12 Wood units, the targeted value of sum total change in
Pulmonary Flow Grade scores is 2.95, because the optimal
cutoff value of PEPSI, 35.4, divided by a PVR of 12 Wood
units equals 2.95. Thus, in such a case, if the Pulmonary
Flow Grade score is changed from O to 2 after angioplasty of
the first target vessel, the procedure should be stopped
without angioplasty of the second target vessel because it
would be difficult to maintain the change in Pulmonary Flow
Grade score within 0.95 (i.e., 2.95 — 2). Alternatively, the
procedure should be carefully continued so as to control the
change in Pulmonary Flow Grade score of the second target
vessel within 1 (for example, change in Pulmonary Flow
Grade score from 0 to 1, 1 to 2, or 2 to 3). To cite another
case with a baseline PVR of 5.0 Wood units, the targeted
value of the sum total change in Pulmonary Flow Grade
scores is 7.1 (i.e., 35.4/5.0). In such a case, if the Pulmonary
Flow Grade score is changed from 0 to 3 after angioplasty of
the first target vessel and is changed from 0 to 2 after
angioplasty of the second target vessel, the change in
Pulmonary Flow Grade score of the third target vessel should
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be controlled within 2 (for example, change in Pulmonary
Flow Grade score from 0 to 2 or 1 to 3). Additionally,
because PEPSI is calculated using the baseline PVR, in the
patients with lower PVR at baseline, it appears that it is
possible to treat more target lesions or reach more changes of
Pulmonary Flow Grade scores within 1 procedure, leading to
more benefits in reduction in PVR and mean PAP.

Study limitations. The average observation period was not
very long, and the number of patients was relatively small.
Therefore, a study based on a longer observation period
following a greater number of patients is needed to confirm
our results. Furthermore, a prospective study should be
performed to further demonstrate the predictive value of the
PEPSI. This is also a nonrandomized study with no control
arm, and these data are subject to selection bias.

Conclusions

PTPA is effective for the treatment of CTEPH, and the
sum total change in Pulmonary Flow Grade scores is very
useful for predicting the therapeutic efficacy at follow-up.
With RPE recognized as the most important complication
of PTPA, PEPSI, which reflects both angiographic flow
change and the baseline severity of pulmonary hypertension
due to CTEPH, could be a useful predictor of RPE. Our
findings lead to the following hypothesis: if PTPA is per-
formed guided by PEPSI, the risk of RPE will be minimized
and therapeutic efficacy maximized, making PTPA a safe
and common therapeutic strategy for CTEPH. However,
the usefulness of PEPSI in this study is just a retrospective
finding and would need to be tested prospectively to see
whether clinical outcome is improved by using the PEPSI as
a guide for PTPA.
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Introduction. Pulmonary hypertension (PH) patients often have an
enlarged right ventricle (RV) and right atria (RA) and RV wall motion
asynergy. Because the structures of the RV and RA are complex, espe-
cially when enlarged, they are often difficult to visualize. Thus it is diffi-
cult to evaluate RV wall motion asynergy accurately using transthoracic
echocardiogram (TTE).

Computed tomography (CT) is essential in assessing subjects with
pulmonary arterial hypertension (PAH) and chronic thromboembolic
pulmonary hypertension (CTEPH), for the presence of thrombi in the
pulmonary artery (PA). Furthermore, quantitative evaluation of RV
function by retrospective electrocardiogram (ECG) gating CT is defined
as appropriate in the ACCF/SCCT/ACR/AHA/ASE/ASNC/NASCI/SCAI/
SCMR 2010 criteria for cardiac CT [1].

The utility of two-dimensional (2D) speckle tracking using TTE to
evaluate RV function [2] and prognosis [3] has been demonstrated as
well as left ventricular (LV) function and characteristics [4]. However,
little is known, regarding the usefulness of RV global longitudinal strain
measurement using TTE for the detection of RV wall motion asynergy.

The aim of this study was to detect RV wall motion asynergy, con-
firmed by four dimensional 320 slice CT in PH subjects, using TTE to
measure 2D global longitudinal RV strain.

Materials and methods. A total of 24 subjects with PH confirmed
by right heart catheterization (RHC) within the previous 6 months
(8 males, mean age 57 + 14 years, 15 CTEPH and 9 PAH) underwent

* Corresponding author. Tel.: 481 43 222 7171x5264.
E-mail address: nobusada@w8.dion.ne.jp (N. Funabashi).

0167-5273/$ - see front matter © 2013 Elsevier Ireland Ltd. All rights reserved.
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TTE (iE33, Philips) and ECG gated 320 slice CT (Aquilion ONE, Toshiba
Medical).

TIE protocol. 2D TTE was performed to evaluate RV and RA sizes and
RV systolic and diastolic function.

2D global longitudinal strain analysis. TTE (iE-33, Philips) with a S5-1
transducer at 2.4 to 4.2 MHz and high frame rate (50 or more Hz) was
used to image the RV in apical views.

We evaluate both global longitudinal strain using the Q-LAB ver. 9.0,
one using 7 segments for the whole RV and the other using only 4 seg-
ments for the RV free wall only not including the inter-ventricular sep-
tum (Fig. 1).

CT protocol. To obtain not only images of the whole heart including RV
and coronary arteries, but alsoimages of the PA, all CT scans were obtained
using a double volume conventional scan with retrospective ECG-gating
using 320-slice CT with a 0.5 mm slice thickness and 0.35 s/rotation with
a downward direction. Tube voltage was set at 120 kV and tube current
was set at 550 mA with tube current dose modulation [5,6].

We injected 60 ml of contrast material (350mgl/ml) at 3.5 mi/s,
followed by injection of a saline-to-contrast material mixture (40 ml
contrast material at 2.0 ml/s and 30 ml saline at 1.5 ml/s), followed by
injection of 20 ml pure saline at 1.5 ml/s.

All CT examinations were performed for a normal workup to diag-
nose or evaluate PH, with a scanning delay of 20-30 s for optimal PA
visualization.

CT analysis. CT images were reconstructed every 5% from 0 to 95% of
the R-R interval (total, 20 phases). Both ventricular volumes in each
phase (total 20 phases) were calculated using a computer assisted
edge detection algorithm drawing program (Virtual Place, AZE). The
RV and RA are divided at the tricuspid valve annulus, and the RV and
PA are divided at the pulmonary valve annulus (Fig. 2). We quantified
RV end diastolic volume (RVEDV) and end systolic volume (RVESV),
and RV ejection fraction (EF) (RV EF). RV EF was calculated by the fol-
lowing formula: RVEDV minus RVESV per RVEDV.

RV wall motion asynergy was defined as an RV wall motion focal
abnormality, in which the absence of coordination of RV wall motions
that usually work together harmoniously was observed, diagnosed by
an experienced cardiologist (N.F.), using four dimensional 320 slice CT
(Fig. 3). In this definition, the presence of an abnormal shift of inter-
ventricular septum to LV in end-systole, which suggests the presence
of RV pressure load, was not included.




2D Global Longitudinal Strain 2D Global Longitudinal Strain
(Whole RV) (RV Free Wall Only)

Fig. 1. Measurement of two dimensional (2D) global longitudinal strain analysis using transthoracic echocardiogram (TTE) for the whole right ventricle (RV) (left figure) and RV free wall
only (right figure). 2D global longitudinal strain images (upper images) and chart (bottom images) were acquired using TTE. TTE (iE-33, Philips) with a $5-1 transducer at 2.4 to 4.2 MHz
and high frame rate (50 or more Hz) was used to image the RV in apical views. We evaluate both of the 2D global longitudinal strain using the Q-LAB ver. 9.0, one using 7 segments (arrows,
left figure) for whole RV and the other using only 4 segments (arrows, right figure) for RV free wall only not including inter-ventricular septum.

RHC protocol. All RHCs were performed by pneumologists with more output and cardiac index were measured by a thermodilution method
than 5 years experience in managing PH subjects. A Swan-Ganz and pulmonary vascular resistance.
thermodilution catheter was used and a jugular approach was pre- Statistical analysis. Statistical analysis was performed using SPSS sta-~
ferred. Systolic, diastolic and mean PA pressure, RA pressure, cardiac tistical software (SPSS Japan, Inc.,, version 17.0).

Fig. 2. Actual computed tomography (CT) images used to determine right ventricular (RV) volume. CT images were reconstructed every 5% from 0 to 95% of the R-R interval (total, 20
phases). Both ventricular volumes in each phase (total 20 phases) were calculated using a computer assisted edge detection algorithm drawing program (Virtual Place, AZE). The RV
and right atria (RA) are divided at the tricuspid valve annulus (left upper and left middle images), and the RV and pulmonary artery (PA) are divided at the pulmonary valve annulus
(left bottom image). And finally three dimensional volume rendered images were generated (right figure) with determination of RV volume (in this case 119.656 cm®).
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Fig. 3. Typical images of right ventricular (RV) wall motion asynergy on four dimensional computed tomography (CT) analysis. Multiplanar reconstruction images of short axis of left ven-
tricle were reconstructed every 5% from 0 to 95% of the R-R interval (total, 20 phases). In this subject, impaired wall motion was observed mainly in a mid level of RV free wall (arrow).

Results. RV wall motion asynergy was detected in 15 subjects (63%)
on CT.

Frequencies of RV wall motion asynergy on CT were 73% in CTEPH
subjects and 44% in PAH subjects and there were no significant differ-
ences between these frequencies in groups with and without RV wall
motion asynergy (Chi square test, P =0.157).

Table 1

Baseline characteristics in groups with and without right ventricular (RV) wall motion
asynergy on computed tomography (CT). There were no significant differences in all
these parameters between groups with and without RV wall motion asynergy. NYHA indi-
cates New York Heart Association.

RV wall motion RV wall motion P value
asynergy (+)  asynergy (—)
N=15 N=19
Age (years) 58+ 15 57 £ 13 0654
Males (%) 6 (40.0%) 2 (22.2%) 0371
Systolic blood pressure (mm Hg) 1M+ 114 4+ 16 0.788
Diastolic blood pressure (mm Hg) 70 + 10 67 9 0511
Brain natriuretic peptide (pg/ml) 188 + 258 205 + 405 027
Six minute walk test (m) 353+ 78 424 + 90 0.123
NYHA 0.141
Class 1 0 (0%) 0 (0%) -
Class 2 4 (26.7%) 6 (66.7%) -
Class 3 10 (66.7%) 3(33.3%) -
Class 4 1(6.7%) 0 (0%) -

Baseline characteristics. There were no significant differences in all
these parameters between groups with and without RV wall motion
asynergy (Table 1).

ECG gated CT findings. On CT, RV EDV and ESV were significantly
greater (188.4 -+ 99.8 cm® vs. 97.9 4 14.2 cm?, and 139.8 + 83.1 cm®
vs. 59.1 & 21.5 cm?®, both P<0.01) and RV EF was significantly lower

Table 2

Electrocardiography (ECG) gated computed tomography (CT) findings in groups with and
without right ventricular (RV) wall motion asynergy on CT. On CT, RV end diastolic
volume (EDV) and end systolic volume (ESV) were significantly greater (1884 + 99.8
cm?® vs. 97.9 & 142 aw®, and 139.8 + 83.1 cm® vs, 59.1 + 21.5 cm®, both P <0.01) and
RV ejection fraction (EF) was significantly lower (26.7 £ 84% vs. 408 & 152%, P =
0.016) in groups with RV wall motion asynergy than in those without RV wall motion
asynergy. RA indicates right atria.

ECG gated CT findings RV wall motion RV wall motion P value

asynergy (+) asynergy (—)
N=15 N=9
RV free wall thickness (diastolic) (mm) 3.89 + 132 317 + 148 0151
RV free wall thickness (systolic) (mm)  5.87 4+ 2.21 467 + 148 0296
RV EDV (cm?) 188.4 +4- 998 979 -+ 142 <0.001
RV ESV (Cm3) 139.8 4 83.1 59.1 4 215 0.001
RV EF (%) 26.7 £ 84 408 + 152 0.016
RA EDV (cm3) 1379 + 821 963 & 272 0297
RA ESV(cm®) 1132 4+ 767 727 + 274 0.18
RA EF (%) 194+ 135 259 106 0245
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Table 3

Transthoracic echocardiographic (TTE) findings in groups with and without right
ventricular (RV) wall motion asynergy on computed tomography (CT). On TTE, RV end di-
astolic diameter (RVDd), RV end systolic diameter (RVDs) and estimated systolic pulmo-~
nary arterial pressure (sPAP) were significantly greater in groups with RV wall motion
asynergy than in those without (45.4 + 8.5 mm vs, 35.3 & 3.6 mm, P = 0.018, 40.5 + 8.7
mm vs, 25.5 + 2.5 mm, P = 0.006, and 79.3 & 19.5 mm Hg vs. 553 £ 225 mmHg, P =
0.016). TAPSE indicates tricuspid annular plane systolic excursion.

TTE findings RV wall motion RV wall motion P value
asynergy (+) asynergy (—)
N=15 N=9
RVDd (mm) 454 + 8.5 353 4 36 0.018
RVDs (mm) 405 + 8.7 255+ 25 0.006
Estimated sPAP (mm Hg) 793 + 195 553 & 225 0.016
TAPSE (mm) 164 £ 59 167 £ 45 0819
RV outflow AcT/ET 0.27 & 0.08 030 £ 0.07 0458
Cardiac output (L/min) 38+ 11 45+ 13 0177
Tricuspid valve S’ 105 + 2.0 1154+ 27 0528
Tricuspid valve E/E’ 70 + 42 55 422 0453
Tricuspid regurgitation 0.029
Trivial 3 (20%) 7 (77.8%) -
Mild 10 (66.7%) 1(11.1%) -
Moderate 1(6.7%) 1 (11.1%) -
Severe 1(6.7%) 0 (0%) -

(26.7+8.4% vs, 40.8 +15.2%, P=0.016) in groups with RV wall motion
asynergy than in those without RV wall motion asynergy (Table 2).

TIE findings. On TTE, RV end diastolic diameter, RV end systolic diam-

-eter, and estimated systolic PA pressure were significantly greater in

groups with RV wall motion asynergy than in those without (454 +
8.5 mm vs. 353 4 3.6 mm, P = 0.018, 40.5 4 8.7 mm vs. 255 £ 2.5
mm, P = 0.006, and 79.3 4- 19.5 mm Hg vs. 553 4+ 225 mmHg, P =
0.016) (Table 3).

2D global longitudinal strain of whole RV and RV free wall only
were significantly reduced in subjects with RV wall motion asynergy
relative to those without (— 9.8% & 3.4% vs. — 13.3% 4-4.1% for whole
RV and — 10.4% +4.3% and — 15.5% 4+ 4.8% for RV free wall only, both
P<0.05) (Fig. 4).

RHC findings. There were no significant differences in RHC results be-
tween the two groups (Table 4).

Receiver operating characteristic (ROC) curves for the presence of RV
wall motion asynergy on CT. ROC curves of 2D global longitudinal strain

(%) P=0.049
0 ~

5

-10 +

RV wall motion
asynergy (-)

2D Global Longitudinal Strain
(Whole RV)

RV wall motion
asynergy (+)

Table 4

Right heart catheterization (RHC) findings in groups with and without right ventricular
(RV) wall motion asynergy on computed tomography. There were no significant
differences in RHC results between the two groups. sPAP, dPAP, mPAP, PCWP, PVR and
RAP indicate systolic pulmonary arterial pressure, diastolic pulmonary arterial pressure,
mean pulmonary arterial pressure, pulmonary capillary wedge pressure, pulmonary
vascular resistance, and right atrial pressure, respectively.

RHC findings RV wall motion RV wall motion P value
asynergy (+) asynergy (=)
N=15 N=9
SPAP (mm Hg) 849 + 183 705 + 356 0.206
dPAP (mm Hg) 276 £ 62 235 4 133 0393
mPAP (mm Hg) 494 + 63 42.6 + 206 0374
PCWP (mm Hg) 75+ 26 89+ 26 0212
Cardiac output {L/min) 43 + 09 42+ 1.1 0.838
Cardiac index (L/min/m?) 26+ 05 28408 0.973
PVR (dyn + s - cm™5) 813 + 204 719 + 520 0375
RAP (mm Hg) 43 £ 35 59 + 6.0 0.731

for whole RV and RV free wall only, to distinguish subjects with and
without RV wall motion asynergy, showed areas under the curve of
0.744 (P = 0.049) (whole RV) and 0.793 (P = 0.019) (RV free wall
only), respectively, and best cutoff points of — 15.4% (sensitivity 93.3%,
specificity 55.6% for whole RV) and — 16.3% (sensitivity 93.3%, specific-
ity 44.4% for RV free wall only), respectively (Fig. 5).

Discussion. To our knowledge, this is the first study to differentiate
PH subjects with RV wall motion asynergy from those without based
on 320 slice CT heart images using 2D global longitudinal RV strain
measurement.

There were no significant differences between RHC results in subjects
with and without RV wall motion asynergy on CT. But there were signif-
icant differences between RV volume and RV EF acquired by CT in sub-
jects with and without RV wall motion asynergy. Furthermore the
presence of RV wall motion asynergy, confirmed by 320 slice CT in PH
subjects could be differentiated using 2D global longitudinal RV strain.

Current speckle-tracking methods using TTE could not accurately
separate RV septal from LV septal components, because the septum in-
fluences both RV and LV functions.

Therefore, we analyzed the global, longitudinal strain of both whole
RV and RV free wall only (not including inter-ventricular septum).
There were no significant differences in diagnostic capabilities for

(%) P=0.019
0 -

5t

-10+

15}

RV wall motion RV wall motion
asynergy (+) asynergy (-)

2D Global Longitudinal Strain
(RV free wall only)

Fig. 4. Comparison of two dimensional (2D) global longitudinal strain of whole right ventricle (RV) and RV free wall only between groups with and without right ventricular (RV) wall
motion asynergy on computed tomography. 2D global longitudinal strain of whole RV and RV free wall only were significantly reduced in subjects with RV wall motion asynergy relative
to those without (9.8% + 3.4% vs. 13.3% - 4.1% for whole RV and 10.4% + 4.3% and 15.5 & 4.8% for RV free wall only, both P <0.05).
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Fig. 5. Receiver operating characteristic (ROC) curves for the presence of right ventricular (RV) wall motion asynergy on computed tomography (CT). ROC curves of two dimensional (2D)
global longitudinal strain for whole RV and RV free wall only, to distinguish subjects with and without RV wall motion asynergy on CT, showed areas under the curve (AUC) 0f 0.744 (P =
0.049) (whole RV) and 0.793 (P = 0.019) (RV free wall only), respectively, and best cutoff points of — 15.4% (sensitivity 93.3%, specificity 55.6% for whole RV) and — 16.3% (sensitivity

93.3%, specificity 44.4% for RV free wall only), respectively.

detecting RV wall motion asynergy in PH subjects between 2D global
longitudinal strain measurement of the whole RV and that of RV free
wall only.

Limitations. The 2D speckle tracking TTE method is not a comprehen-
sive quantitative assessment of RV, but a sectional assessment, which is
fundamentally different from 320 slice CT due to the limitations of TTE.

Magnetic resonance imaging (MRI) is the gold standard for evaluat-
ing RV function [7-9], but some subjects with PAH or CTEPH cannot tol-
erate long acquisition times in the narrow space of an MRI scanner.

Therefore, in this analysis, we did not evaluate RV morphology and
RV wall motion asynergy using MRI in the same PH subjects, and did
not compare them using 2D global longitudinal RV strain measured by
TIE.

Further prospective study is required using TTE, CT, and MRl in a
larger population with evaluation of prognosis versus outcome.

Conclusions. The presence of RV wall motion asynergy, confirmed on
320 slice CT, in PH subjects could not be detected by RHC but could be
detected by measuring 2D global longitudinal strain of both the whole
RV and the RV free wall only (not including the inter-ventricular sep-
tum) by TTE.
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