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Alterations in Left Ventricular End—systolic Wall Stress During
Short-term Follow—up After Correction of Isolated Congenital Aortic
Stenosis

St Ho Kim, M.D.*, Young Hwan Park, M.D.* Yoo Sun Hong, M.D.*,
Do Kyun Kim, M.D.*, Bum Koo Cho, M.D.*

Background: Congenital aortic stenosis in Children is characterized by “excessive” left
ventricular hypertrophy  with reduced left veniricular systolic wall stress that allows for
supernormal  ejection performance. We hypothesized that left ventricular wall stress was
decreased immediately after surgical correction of pure congenital aortic stenosis. Also,
measuring postoperative left ventricular wall stress was a useful noninvasive measurement
that allowed direct assessment for oxygen consumption of myocardium than measuring the
peak systolic pressure gradient between ascending aorta and left ventricle for the assessment
of surgical results. Material and Method: Between Septermber 1992 and August 1999, 8
patients with isolated congenital aortic stenosis who underwent surgical correction at Yonsei
cardiovascular center were evaluated. There were 6 male and 2 female patients ranging in
age from 2 1o 1l years{mean age, 10 years). Combined Hemodynamic-Ulirasonic method
was used for studying left ventricular wall stress. We compared the wall stress, peak systolic
pressure gradient and ejection fraction preoperatively and postoperatively. Result: Afier
surgical correction, peak aorlic gradient fell from 58.4X17.6 to 237X 17.7 mmHg(p=0.018)
and left ventricular ejection fraction decreased but it is not statistically significant. In the
consideration of some factors that influence left ventricular end-systolic wall stress, excluding
one patient who underwent reoperation for restenosis of left ventricular outflow tract, left
ventricular end-systolic pressure and left ventricular end-systolic dimension were fell from
170.6=24.3 10 143.7£27 1 mmHg and from 1.78+£04 to 1.7620.4 cm respectively and lefi
ventricular posterior wall thickness was increased from 1.10£0.2 to 1.27X0.3 cm but it was
not statistically significant whereas left ventricular end-systolic wall stress fell from 792+
249 to 57.1127.6 kdynes/em’(p=0.018) in 7 patients. For one patient who underwent
reoperation, peak aortic gradient fell from 83.0 to 597 mmHg whereas left ventricular
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end-systolic wall stress increased from 67.2 to 97.0 kdynes/cm’.
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The QT intervals did not

change significantly. Conclusion: We believe that probably some faclors that are related o
left ventricular geometry influenced the decreased left ventricular wall stress immediately
after surgical correction of isolated congenital aortic stenosis. Left ventricular wall stress is
a noninvasive measurement and can allow for more direct assessment than measuring peak
aorlic gradient particularly in consideration of the stress and oxygen consumption of the

myocardium  therefor, we can conclude it

assessment of congenital aorlic sienosis.

a useful measurement for postoperative

{Korean Thorac Cardiovase Surg 2000;33:777-84)
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Table 1. Profile of Study Population
Patient Age Sex Operation date FDH(,)W—UD Type Re-operation - Williams'
(yy.m) duration{day) § syndrom
1 Syrim M 994 7 supravalvillar
2 23y1 F 95.10 3 suprayalvular O
3 Lyrllm M 930 3 supravalvular
4 3yr M 95.5 5 valvular
5 Tyi2m M. 074 14 subvalvular
6 26yr M 99 8 6 supravalvular 0
7 1ivrlOm M 999 4 subvalvular
8 Syr/m F 93.6 1551 subvalvular 8]
Mean 10yr 196.4
dastda, B AN 5 P25 AAZ FAD4 ol olgs)e] o)
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R | HEoE <l Ages & hr(1 +— ):crl
R, o IAE A=l i 74 FATE 629
364 olald] P = LV pressure(mmHg), D = LV dimcusion(cm), h = LV wall
Tk A7 AlEF(Cardiac Repolarization)®] #3221 Thickness{em)
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QTc = QT / + R-R
2] QT ; QT interval measured from the inital downward deflection
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Table 2. Operative procedures
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Table 3. Hemecdynamic Daia

Patient Type Procedures
1 supravafvular Palch cnlagement*
Paich cnlergement . Excision of fibrous
2 supiavalvular .
tidge
3 supiavalvular Patch enlagement
4 valvular Commissurolomy , Valvuloplasty
Rescetion of subaorlic memb.. Closure
5 subvalvular »
of PFO**
6 supravalvular Patch enlagement
Resection of subaortic memb.&
7 subvalvular

seplum

8##% gybvalvular  Resection of subaortic memb

Mean

*  Patchenlargement of Ascending Aotia; **, Patent Foramen

Ovale; ***, &% F+&4 s 24

2 A7) oiabel =g AN o FAE3 Rl
dlolAl &xlet £5.9 A TEE, AR 9 24 Qr
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2 A(M22249 kdynesfom)ol 2134 EF(57.1£276

EFi %) PG{mmHg) QT intcrval corrected

Puatient

Preop. Postop. Preop. Postop.  Preop. Postop.
L 32 85 24 20 043 043
2 76 80 60 3 (41 036
3 80 80 63 26 0.39 042
4 80 73 65 18 0.41] 0.43
5 73 72 47 15 0.38 0.56
& 84 74 53 27 0.41 0.40
7 83 74 70 14 LBBB LBEB
8" 78 * 83 15 0.31 033

798 750 584 237
Mes 0.42+0.1 04201
33 -5 -i76 =177

P-

value

0.115 0.018 L.0

EF, lefl ventricular ejection fraclion; PG, peak sysiolic
pressure gradient: *, &3 A FEd A2 Mean I P

vajue AlAF Ao = 2]
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Fig. 2. Precp and postop Left Ventricular Wall Stress
change
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Table 4. Left Ventricular End-systolic Wall Stress and Variables

_ LYP{mmHg) LYESD(cm) LVPW/(cm) LVEWS kdynefcm®)
Fatien Preop. Postop. Preap. Postop. Preop Postop. Preop. Postop.

1 123 131 L3 L2 1.3 1.6 26.4 222

2 173 109 21 .3 1.1 1.6 98.6 222

3 155 181 .4 1.3 0.7 10 84,7 353

4 176 117 1.6 1.5 1.0 N 779 49.8

5 166 134 2.0 2.0 1.0 0.9 103.0 923

6 173 147 2.1 2.3 13 1.5 759 6i.3

7 197 143 23 22 13 1.3 100.1 56.2

g* 200 184 1.5 20 Ll L1 672 97.0

Mecan 170.6+243 143.7x127.1 178204 17604 1.1£0.2 127+03 79.2+24.9 57.1+27.6

P value 0.07 0.3 0.06 0018

LVP, left ventricular end-systolic pressure; LVESD, left ventricular end-systolic dimension, LVPW, left ventricular posterior

wall thickness; LVEWS, lefliventricular end-systolic wall siress; *, =5 4 %38 322 Mean I P value 2|4 Ao =

A2l
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