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Assessment of Left Ventricular
Function by Midwall Fractional
Shortening in Hemodialysis Patients
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Objectives. Midwall fractional shortening] MFSUs a useful index to evaluate left ventricular myocardial
function in patients with essential hypertension. The study investigated the prevalence and characterization
of low MFS in 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 MFSI ratio of observed to predicted MFS[ The relationship of MFS to cir-
cumferential end-systolic stress in 122 healthy subjects was used to calculate the predicted MFS.

Results. Stress-corrected MFS was depressed in 18 of the 67 patients] 26.9%[] In the low MFES group,
duration of hypertension was significantly longer] p [ 0.050] wall thickness was significantly greatelt] p []
0.0010 left ventricular dimension was significantly smallelr] p [1 0.00010] and relative wall thickness was
significantly greatelr] p ] 0.0001[than in the normal MFS group. Reduction of brain natriuretic peptide
level by hemodialysis in the low MFS group was significantly highelr] p [J 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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y=20.033-0.023x

n=122
22 o r=0.29
p<0.001

Midwall fractional shortening (%)
®
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Fig. 1 Relationship between left ventricular midwall
fractional shortening and circumferential end-
systolic stress in healthy subjects
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Table 10 Clinical characteristics

N-MFS group L-MFS group
0 n0O490 O n0 180

Agtl yr[ 55.0% 12.7 51.7% 13.
Sek] male/female[] 25/24 9/9
Body mass index after HID] g/m>2[J 21.3+ 3.0 21.1+ 4.0
Hematocrit after HID! %0 27.5% 4.0 27.0% 3.9
Systolic blood pressuré] mmHg[
0 O Before HD 160.4+ 19.8 159.7+ 16.5
0 O After HD 141.8+ 21.0 140.4% 18.1
Diastolic blood pressure] mmHg[] 80.1%+ 12.0
0 O Before HD 82.3+ 13.7
0 O After HD 76.8+ 15.3 75.8% 14.5
Presence of hypertensiohl hypertension/normotension[] 38/11 17/1
Duration of hypertensioh] months[J 80.2% 85.6 138.4+ 100.7°
Etiology of chronic renal failure] DM/non DMU 16/33 9/9
Duration of HID months[J 56.3+ 62.7 67.4+ 65.4
Reduction rate in body weight by HIDI %0 39+ 1.5 4.8+ 1.9

Continuous values are meant SD. “p 0.05 vs N-MFS group.00
N-MFSUO normal midwall fractional shortening; L-MFSUO low midwall fractional shortening ; HDO hemodi-

alysis ; DMUO diabetes mellitus.
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Fig. 2 Distribution of the stress-corrected midwall
fractional shortening in 67 hemodialysis patients
Value of 0.78 corresponds to the lower limit of the nor-
mal range.
MFS O midwall fractional shortening.
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Table 2] Echocardiographic data after hemodialysis

N-MFS group L-MFS group
O n0O490 O n0 180

Heart raté] beats/minlJ 80% 15 85+ 15
AOD] mm[ 329+ 43 322+ 33
LAD] mm[ 38.7£ 5.9 36.2+ 5.2
IVSth] mm[O 11.6x 1.4 13.0+ 1.6°
LVPWth] mm[ 10.9+ 1.3 12.5+ 1.4%°
LVDd mm[ 49.2+ 5.0 41.5%+ 5.8
LVD&] mm[ 30.5% 4.9 26.1+ 4.8°°0
Fractional shortening! %0 38.3+ 54 374+ 5.0
Inferior vena cava
0 O Inspiratory phaseé] mm[] 11.8+ 3.2 10.6+ 4.2
0 O Expiratory phasé] mm[] 7.5+ 3.0 7.1% 3.7
0 O Collapsibility index 0.41x 0.21 0.34+ 0.13

Values are meant SD. “p[d 0.001, "“ p0 0.0001, """ p0 0.005 vs N-MFS group.

AODO aortic diameter ; LADO left atrial dimension ; IVSth[ interventricular septal thickness; LVPWth[J left
ventricular posterior wall thickness; LVDdU left ventricular dimension at end-diastole ; LVDs[] left ventricular
dimension at end-systole. Other abbreviations as in Table 1.
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Fig. 3 Comparison of left ventricular mass index! left(and relative wall thickness
O right[between the N-MFS and L-MFS groups
Values are mean* SD.” p0 0.0001 vs N-MFS group.
Abbreviations as in Table 1.
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Fig. 4 Comparison of reduction of plasma ANP levell leftCand reduction of plasma
BNP levdll right[by hemodialysis between the N-MFS and L-MFS groups
Values are mean+ SD. ” p 0.05 vs N-MFS group.
ANPO atrial natriuretic peptide; BNP [ brain natriuretic peptide. Other abbreviations as

in Table 1.

Table 3 Plasma natriuretic peptide levels before and
after hemodialysis

N-MFS group L-MES group
0 »0490 0 n0 180

ANPI pg/di]
0 O Before HD 125.9+ 83.3 125.5+ 57.9
0 O After HD 60.3% 44.1 55.1+ 41.3
BNPI pg/di]
0 O Before HD 278.5% 251.3 283.9+ 226.5
0 O After HD 253.9+ 227.2 222.6% 173.1
BNP/ANP ratio
0 O Before HD 22+ 14 2.7+ 2.6
0 O After HD 4.8+ 4.5 6.2+ 7.6

Values are meant SD.OO
Abbreviations as in Table 1, Fig. 4.
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Table 40] Left ventricular systolic function in hemodialysis patients with different geometric patterns

Normal Concentric Eccentric Concentric
geometry remodeling hypertrophy hypertrophy
O r0O 100 O »0O 120 OO 150 0 »0O 300
Left ventricular mass indeklpg/m?00  94.9+ 11.4 104.8+ 18.2 157.0% 27.8""" 1447+ 17.0°""
Relative wall thickness 0.40% 0.05 0.57+ 0.09" 0.40% 0.03"" 0.54+ 0.08"##
Fractional shortening] %] 39.1+ 6.3 38.6% 3.7 354+ 3.5 38.8+ 5.9
Stress-corrected MFS! %[ 98.6% 8.5 77.5% 10.2° 99.1+ 10.1° 82.1+ 11.7°#

VaLI'l‘Jes are meant SD. “p[0 0.0001 vs normal geometry. " p[0 0.001, ™" p0 0.0001 vs concentric remodeling. *p(J

0.05, #pd 0.005, *p0 0.0001 vs eccentric hypertrophy.

Abbreviation as in Fig. 2.
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