Anesth Pain Med 2017; 12 159-164
solAtoie W
https://doi.org/10.17085/apm.2017.12.2.159 AT |
pISSN 1975-5171 « eISSN 2383-7977 | uedates |
— . . .
Zio|Al XM FFE MXZIMZ FIITCH diastolic wall strainit 20|l ¥
>
YELO| Ot &gol
eSO ED o njfs 2H M 2H ol EX0|stn} »S A St o B st M SotAtE @l O1F &S| stn)
MRS - ™R - TR Q- HEA - FHE - BT - sk - A

Pretransplant diastolic wall strain assessed
by transthoracic echocardiography and its
implication on posttransplant survival rate in
liver transplantation
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Background: In cirrhotic patients, left ventricular diastolic dysfunc-
tion is associated with poor outcomes. Diastolic wall strain (DWS)
is a new index of left ventricular diastolic function that correlates
with the myocardial stiffness. In this study, we aimed to determine
whether DWS calculated from preoperative transthoracic echo-
cardiography can predict the survival of liver transplantation
recipients.

Methods: A total of 981 patients who underwent liver trans-
plantation were enrolled. We collected the clinical, laboratory and
echocardiographic data retrospectively. The left ventricular posterior
wall thickness at end-systole (LVPWSs) and end-diastole (LVPWd)
were measured using M-mode imaging. DWS was calculated as
follows: DWS = (LVPWs — LVPWd) / LVPWs. As previously

reported, DWS < 0.33 was defined as low DWS and DWS > 0.33
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was defined as normal DWS. The primary outcome of this study
was 2-years survival after liver transplantation.

Results: The 2-years mortality rate following liver transplantation
was higher in low DWS group than normal DWS group (14.6%
vs.10.0%, P = 0.038). In univariate Cox regression analysis, age,
model for end-stage liver disease score, Child-Turcotte-Pugh score,
creatinine, b-type natriuretic peptide, heart rate, left ventricular
end-diastolic volume index, left ventricular stroke volume index, left
ventricular ejection fraction, E/A ratio, €', E/e’ ratio, and DWS were
associated with 2-years survival after liver transplantation. In multi-
variate Cox regression analysis, DWS was an independent predictor
of 2-years survival after adjusting significant univariate covariates.
Conclusions: This study results indicated that the DWS is an
independent prognostic predictor in liver transplantation recipients.
(Anesth Pain Med 2017; 12: 159-164)
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Fig. 1. Measurement of the diastolic wall
strain (DWS) from M-mode echocardio-
graphy. Left panel. In parasternal long
axis view, M-mode echocardiography of
left ventricular posterior wall was measu-
red. Right panel: Left ventricular posterior
wall thickness at end systole (LVPWs)
and left ventricular posterior wall at end-
diastole (LVPWd) were indicated. DWS
was calculated as follows: DWS =
(LVPWs — LVPWd) / LVPWs.
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Table 1. Clinical Characteristics of the Study Patients

Variables All Normal DWS Low DWS P value
(n = 981) (> 0.33), (n = 658) (< 0.33), (n = 323)
Age (yr) 52 (47-57) 52 (46-57) 3 (48-58) 0.010
Male 737 (75.1) 494 (75.1) 243 (75.2) 0.958
Body mass index (kg/m?) 23.7 (21.5-26.2) 23.8 (21.7-26.1) 236 (21.3-26.5) 0.825
Hypertension 135 (13.8) 89 (13.5) 46 (14.2) 0.760
Diabetes mellitus 219 (22.3) 149 (22.6) 70 (21.7) 0.731
MELD score 14 (10-23) 15 (10-24) 14 (9-22) 0.265
Child-Turcotte-Pugh score 8 (6-11) 9 (6-10) 8 (6-11) 0.470
Child-Turcotte-Pugh class (A/B/C) 273/333/375 167/238/253 106/95/122 0.139
(27.8/33.9/38.2) (25.4/36.2/38.4) (32.8/29.4/37.8)
Cause of liver disease
Virus-related cirrhosis 620 (63.2)
Hepatitis B/C virus 577 (58.8)/43 (4.4)
Alcoholic cirrhosis 108 (11.0)
Others 253 (25.8)
Donor type 0.451
Cadaveric 143 (14.6) 92 (14.0) 51 (15.8)
Living 838 (85.4) 566 (86.0) 92 (14
Laboratory data
Hemoglobin (g/dl) 10.5 (9.1-12.3) 10.5 (9.1-12.2) 10.6 (9.1-12.4) 0.456
Platelet (x10%ul) 58 (39-86) 58 (38-85) 59 (41-88) 0.715
Total bilirubin (mg/dI) 2.7 (1.3-9.9) 2.8 (1.3-11.0) 2.3 (1.3-94) 0.452
Albumin (g/dl) 3.1 (2.7-3.6) 3.1 (2.7-3.5) 3.2 (2.7-3.6) 0.118
Creatinine (mg/dl) 0.8 (0.6-1.0) 0.8 (0.6-1.0) 0.8 (0.7-1.0) 0.853
Prothrombin time (INR) 1.45 (1.21-1.88) 1.45 (1.22-1.89) 1.43 (1.19-1.88) 0.993
BNP (pg/ml) 49 (20-119) 51 (22-117) 47 (18-122) 0.870

Data are expressed as median (interquartile range), mean + SD, or
normalized ratio, BNP: B-type natriuretic peptide.
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Table 2. Hemodynamic and Echocardiographic Data

All

Normal DWS

Low DWS

Variables (n = 981) (> 0.33), (n = 658) (< 033), (n = 323) P value
Hemodynamic data
Systolic blood pressure (mmHg) 110 (100-122) 110 (100-121) 111 (101-123) 0.156
Diastolic blood pressure (mmHg) 69 (62-77) 69 (62-77) 70 (62-77) 0.755
Heart rate (beats/min) 73 (63-84) 73 (63-85) 74 (63-84) 0.937
QTc (ms) 449 (430-470) 451 (431-472) 446 (426-466) 0.185
Echocardiographic data
LVEDV index (ml/m?) 60.9 (51.8-71.6) 61.5 (52.4-71.8) 60.4 (50.9-71.5) 0.379
LVESV index (ml/m? 21.7 (17.7-26.0) 21.8 (17.7-26.1) 214 (17.5-25.8) 0.641
LVMI (g/m?) 903 (78.4-103.7) 884 (77.3-101.1) 95.2 (81.9-110.8) < 0.001
PGsys (RV-RA) (mmHg) (n = 846) 3 (19-27) 3 (19-27) 23 (19-27) 0.924
Systolic function
Fractional shortening (%) 410 + 64 423 + 59 386 + 6.6 < 0.001
LVSV index (ml/m?) 39.0 (32.9-45.6) 39.4 (32.9-45.6) 38.1 (32.9-45.6) 0.290
LVEF (%) 64 (61-67) 65 (61-67) 64 (61-67) 0.451
s’ (cmls) 84 (7.4-9.7) 8.4 (7.5-9.8) 8.2 (7.1-9.5) 0.023
Diastolic function
LA diameter index (mm/m?) 22.7 (20.7-24.9) 22.9 (20.7-25.0) 22.3 (20.4-24.7) 0.224
E/A ratio 1.12 (0.89-1.38) 1.13 (0.90-1.40) 1.07 (0.85-1.35) 0.017
DT (ms) 203 (179-234) 201 (176-234) 205 (180-232) 0.362
e’ (cm/s) 5 (6.2-9.0) 6 (6.3-9.0) 7.3 (6.0-8.9) 0.008
Ele’ ratio 7 (8.0-11.9) 7 (8.2-11.8) 9.8 (7.9-11.9) 0.500
Diastolic wall strain 038 (0.33-0.43) 040 (0.38-0.44) 0.31 (0.27-0.33) < 0.001

Data are expressed as median (interquartile range), mean + SD, or number (%). QTc: corrected QT interval, LVEDV: left ventricular
end-diastolic volume, LVESV: left ventricular end-systolic volume, LVMI: left ventricular mass index, PGsys (RV-RA): systolic pressure gradient
between right ventricle and right atrium, LVSV: left ventricular stroke volume, LVEF: left ventricular ejection fraction, s": systolic myocardial
velocity, LA: left atrium, E: early transmitral flow velocity, A: late transmitral flow velocity, DT: deceleration time of E, e’ early diastolic

myocardial velocity.
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Fig. 2. Kaplan-Meier survival curves. The survival rate of patients with
diastolic wall strain (DWS) < 0.33 was significantly lower than those with
DWS > 0.33 (log-rank test, P = 0.038).
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Table 3. Univariate and Multivariate Cox Regression Analysis of Predictors of Postoperative 2-years Mortality

Univariate analysis

Multivariate analysis

Variables

Hazard ratio (95%Cl) P value Hazard ratio (95%Cl) P value
Age (yr) 1.06 (1.03-1.09) < 0.001 1.05 (1.02-1.08) < 0.001
Child-Turcotte-Pugh score 1.21 (1.13-1.29) < 0.001 1.16 (1.06-1.26) 0.001
Creatinine (mg/dl) 1.08 (1.05-1.12) < 0.001 1.04 (1.00-1.08) 0.028
BNP (pg/ml) 1.00 (1.00-1.00) < 0.001
Heart rate (beats/min) 1.02 (1.01-1.03) < 0.001 1.01 (1.00-1.03) 0.035
LVEDV index (mlim?) 0.98 (0.97-1.00) 0.006 0.99 (0.97-1.00) 0.042
LVEF (%) 0.95 (0.91-0.99) 0.022 0.93 (0.89-0.97) 0.001
E/A ratio 0.35 (0.20-0.60) < 0.001
e’ (cm/s) 0.84 (0.76-0.93) 0.001
E/e’ ratio 1.07 (1.03-1.10) < 0.001 1.06 (1.01-1.12) 0.028
Diastolic wall strain (per 0.01) 0.97 (0.95-1.00) 0.027 0.98 (0.96-1.00) 0.048

BNP: B-type natriuretic peptide, LVEDV: left ventricular end-diastolic volume, LVEF: left ventricular ejection fraction, E: early transmitral flow
velocity, A: late transmitral flow velocity, €’ early diastolic myocardial velocity.
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