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Assessment of Left Ventricular
Function by Midwall Fractional
Shortening in Hemodialysis Patients
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Objectives. Midwall fractional shorteningl MFS[is a useful index to evaluate left ventricular myocardial
function in patients with essential hypertension. The study investigated the prevalence and characterization
of low MFSin hemodialysis patients.

Methods. MFS was calculated from M-mode echocardiograms in 67 patients 34 males, 33 females[
receiving maintenance hemodialysis in whom fractional shortening was normal. Plasma levels of atrial and
brain natriuretic peptides were also measured in these patients before and after hemodialysis. MFS was
evaluated by stress-corrected MFS ratio of observed to predicted MFSC] The relationship of MFS to cir-
cumferential end-systolic stressin 122 healthy subjects was used to cal culate the predicted MFS.

Results. Stress-corrected MFS was depressed in 18 of the 67 patients 26.9%[1 In the low MFS group,
duration of hypertension was significantly longer p 0.0500 wall thickness was significantly greater] pd
0.0010] left ventricular dimension was significantly smalld p[0 0.00010] and relative wall thickness was
significantly greater] p[0 0.0001than in the normal MFS group. Reduction of brain natriuretic peptide
level by hemodiaysis in the low MFS group was significantly higherl p 0.05[than in the normal MFS
group.

Conclusions. Depression of stress-corrected MFS may be common in hemodialysis patients. Long dura-
tion of hypertension and concentric geometry of the left ventricle occur in patients with low MFS.
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24 y=20.033-0.023x

n=122
22 r=0.29
p<0.001
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Fig. 1 Relationship between left ventricular midwall
fractional shortening and circumferential end-
systolic stressin healthy subjects

OpOoos00ogoooooonod
goooo

1. 000000 0O0gMESOcESSOOOOOQO
goMrFSOOOooono

OO0 MFSO ceSSO 00O MM pO o001 0O odd
dodceESSOOOOMESOODOOOOOOOOOOO
1 Fig. 11

000 MF8 %[ 20.0330 0.023x cESS

gbb012200000000000O0MESO0OOO
gooooooMrSOOODODOOOOOMESOOO
go0ooobo200000d1.000 02200000
MESOOOOOOOOMrSOO78000000O00O0ONO

2. 000000000000 MES

Fig.2000000CO0OO0O0OO0OMFSOOOOODOO
670 0 1800 26.9%[1 0.780 00 MFSO OO OO
MrFSOOODO 49000000

3. MFSOOOOO0ODODOOO00

1) 0000

MFSOOOOOOOO0OO0O0OO0O0O0O0D0O00000
00000000000D0000000000000
0000000000000000D00020000
000000000000000MFSOO0O0O00O0
0000000 mMpOo0sMO0000O0OOnO
000000000000 000000200000
000 Table 1D



144

oooooooo Ood

Table 10 Clinical characteristics

N-MFS groupd

L-MFS groupd

OnO4900 O nO 180
Agelyr0 O 55.0¢ 12.700 51.7+ 1330
Sek] male/femalel O 25/240 9/900
Body mass index after HDI g/m?0 O 21.3+ 30 0O 211+ 40 0O
Hematocrit after HD! %0 O 275+ 40 O 270+ 39 0
Systolic blood pressurél mmHgO O O d
O O Before HDO 160.4+ 198 O 159.7+ 165 0O
0 O After HDO 141.8+ 21.0 O 1404+ 18.1 O
Diastolic blood pressurél mmHgO O O 80.1+ 12.00
O O Before HDO 82.3+ 13.70 O
0 O After HDO 76.8+ 15.30 75.8+ 14.50
Presence of hypertensiofl hypertension/normotensiond [ 38/110 17/20
Duration of hypertensiofil months(] [J 80.2+ 85.60] 138.4+ 100.7° 0
Etiology of chronic renal failurél DM/non DMO O 16/330 9/90
Duration of HDI monthsd O 56.3+ 62.70 67.4+ 65.400
Reduction rate in body weight by HDJ %0 [ 39+ 15 48+ 1.9

Continuous values are mean+ SD. “p0 0.05 vs N-MFS group.r]
N-MFSO normal midwall fractional shortening; L-MFSO low midwall fractional shortening; HDO hemodi-

adysis; DM diabetes mellitus.
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Fig.2 Distribution of the stress-corrected midwall
fractional shorteningin 67 hemodialysis patients
Value of 0.78 corresponds to the lower limit of the nor-
mal range.
MFSO midwall fractiona shortening.
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Table 200 Echocar diogr aphic data after hemodialysis

N-MFS grouptd L-MFS groupld
OnO4900 0O nO 180

Heart ratel beatsmind O 80+ 150 85+ 150
AODI mmO O 329+ 43 00 322+ 33 00
LAD! mmO O 387+ 59 O 36.2+£ 52 O
IVSthl mmO O 116+ 14 O 13.0+ 1.6"0
LVPWtAl mmO O 109+ 1.3 O 12,5+ 1.4°°0
LvVDd mmO O 492+ 50 O 415+ 5.8"°0
LVDS mmQd O 305+ 49 O 26.1t+ 4.8°°° 0
Fractional shorteningl %[ O 383+ 54 [0 374+ 50 O
Inferior vena cavall ad O
O O Inspiratory phasel mmO O 118+ 32 O 10.6+ 4.2 O
0 O Expiratory phasel mmQd O 7.5+ 3.00 7.1+ 3.70
0 O Collapsibility index 041+ 0.21 0.34+ 0.13

Vauesare meant SD. “p 0.001, “"p 0.0001, """ pd 0.005 vs N-MFS group. [

AODO aortic diameter; LADUO left atrial dimension; 1VSthO interventricular septal thickness; LVPWth( left
ventricular posterior wall thickness; LVDdO left ventricular dimension at end-diastole; LVDsO left ventricular
dimension at end-systole. Other abbreviationsasin Table 1.
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Fig. 3 Comparison of left ventricular mass indekl leftCand relative wall thickness
O rightCbetween the N-MFS and L-M FS groups
Valuesare mean+ SD. “ pd 0.0001 vs N-MFS group.
Abbreviationsasin Table 1.
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Fig. 4 Comparison of reduction of plasma ANP level leftCand reduction of plasma
BNP level rightlby hemodialysis between the N-MFSand L-MFS groups
Valuesare mean+ SD. “ p0O 0.05 vs N-MFS group.

ANPO atrial natriuretic peptide; BNPO brain natriuretic peptide. Other abbreviations as

inTable 1.

Table 30 Blasma natriuretic peptide levels before and
after hemodialysis

N-MFS groupl]

L-MFS groupl]

0 n0 490 O 0 nO 180
ANE py/di0 O 0 O

0 O Before HDO 1259+ 833 0 1255+ 57.9 [J
0 O After HDO 60.3+ 44.100 55.1+ 41.30
BNE py/di0 O 0 O

0 O Before HDO 2785+ 251.30  283.9+ 226.50
0 O After HDO 253.9+ 227.20  222.6¢ 173.10
BNP/ANP ratio] 0 O

0 O Before HDO 2.2+ 1.40 2.7+ 2.60

0 O After HD 48t 45 6.2+ 7.6

Values are meant SD.[J
Abbreviationsasin Table 1, Fig. 4.
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Table 40 Left ventricular systolic function in hemodialysis patients with different geometric patterns

Normal [ Concentricl EccentricO Concentric
geometry[] remodelingC] hypertrophy ] hypertrophy
OnO1000 OnO1200 OnO1500 O nO 300
Left ventricular massindeXipg/m?0 O 94.9+ 11.40 104.8+ 182 O  157.0+ 27.8”'' [0 144.7+ 17.0""" [
Relative wall thickness(] 0.40+ 0.0500 057+ 0.09° O 040+ 0.03'"0  0.54+ 0.08"##
Fractional shorteningl %0 O 39.1+ 6.3 O 38.6+ 3.7 O 354+ 35 0 38.8+ 5.9%"
Stress-corrected MFS %0 O 98.6+ 8.5 775+ 10.2° 99.1+ 10.17° 82.1+ 11.7°#

Va@ues are meant SD. “p0 0.0001 vs normal geometry. " p 0.001, ™" p0 0.0001 vs concentric remodeling. “p0

0.05, #p0 0.005, *#p[] 0.0001 vs eccentric hypertrophy. [

Abbreviation asin Fig. 2.
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