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=Abstract=

Influence of Prosthesis Size on Change in Left Ventricular
Hypertrophy Following Aortic Valve Replacement.

Hee Sung Lee, M.D.*, Hyun Keun Chee, M.D.*, Kun Il Kim, M.D.*, Ki Woo Hong, M.D.*,
Yun Chul Sin, M.D.*, Won Yong Lee, MD.*, Eung Joong Kim, M.D.*, Won Jin Lee, M.D.*,
Kwang Min Choi, M.D.*, Ho Seng Sin, M.D.*, Hee Chul Park, M.D.*

Background: Aortic valve stenosis induces left ventricular hypertrophy as an adaptive
response to the chronic overload caused by the valve disease. Despite the fact that aortic
valve replacement may lead to regression of the left ventricular hypertrophy, there is a
controversy on the change of the left ventricular muscle after use of small prostheses.
Material and Method: We reviewed 20 patients who had undergone aortic valve replacement
for aortic stenosis. There were 13 males and 7 females with a mean age of 61 13.8 years.
A retrospective analysis of Doppler echocardiography was undertaken in preoperatively, early
postoperatively(mean 10.4days), and late postoperatively(mean 29.9 months). They were
divided into two groups according to the size of prosthesis used(group 1; 21 mm or smaller,
group 2; 23 mm or larger). Result: Significant improvement of NYHA Functional class was
detected in all groups. Ejection fraction was not significantly different in the group 1
between preoperative and postoperative period, however it increased significantly in the group
2 over time. But preoperative ejection fraction of the group 2 was significantly lower than
that in the group [(p=0.044). Left ventricular muscle mass index(g/mz) was not reduced
significantly in the group 1 at the early postoperative period, but it was reduced significantly
at the late postoperative period. In the group 2 it was reduced significantly over time.
Conclusion: Both groups showed clinical improvement. However, the number of patients in
whom 19 mm size prosthesis was used was only two. Thus, we suggest that more attention
to age, BSA, and exercise should be paid in patients who will undergo aortic valve
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replacement with 19 mm size prosthesis.
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(Korean Thorac Cardiovasc Surg 2001;34:57-63)
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Table 1. Used valve prostheses.

Group 1 Group 2
Size 19mm 21lmm 23mm 25mm
SIM-STD 1 5 5
SIM-HP 1 1
Sorin 2 1 1
C-E 1 1 1

SIM-STD, Standard St. Jude Medical mechanical prosthesis;
SIM-HP, St.  Jude  Medical
Hemodynamic Plus; Sorin, Sorin Biocarbon mechanical

mechanical  prosthesis-

prosthesis; C-E, Carpentier Edwards pericardial bioprosthesis.

WAL FF 15770.14 me]ich

FA= H3d ghebe] A1) w2t 21 mmojskid), 23
mme| AR 22 WA AR e standard St Jude
Medical®(St. Jude Medical Inc, Minnesota, USA)ZHa}e] 11go]
37, St. Jude-Hemodynamic plus $2}0] 19 mm, 21 mmoi)4

3

77} 194, Sorin Bicarbon®(Sorin Biomedica, Sallugia, Ttaly)%
ulo] 4%, Carpentier-Edwards Pericardial®(Baxter Healthcare

Corp., Calif. USA) 2}o] 38|ol| 4 A8-x] lch(Table 1). 22}
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#}2 o] 4-3}lojstandard continuity equation”(SV/VTIval (SV;
stroke volume, VTlval; the time integral of the velocity through
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Table 2. Groups according to sizes of valve.

Group 1 Group 2
Number(20) 7 13
Sex(M/F) 3/4 10/3
Age(year) 62 +17.3 605+ 122
BSA(m*) 1.464 0.12° 1.6310.11°
CPB time(min) 150+:46.1 141:£21.6
ifi iamet
Orifice diameter 140+ 1.1 1464 1.0
index(mm/m~)
G i 1
eomeiric valve 15227158 187.1+20.1

. 2 2
area index(mm’/m”)

Group 1: patients who used 21 mm or smaller prosthesis
Group 2: patients who used 23 mm or larger prosthesis
BSA, body surface area; CPB, cardiopulmonary bypass; a, p
value=0.008(group 1 versus group 2).

A Zeks ARHA g ol A&k

AX Y= WindowsS SPSS(ver. 7.5)% ©|&3le #7+9
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172 Fgibo] 6241734, Wi bk 38, 48 ojglon,
T 6051224 W Zht 109, 3efelglev 7 2k
AR el glch v 8 A EEHL 1T 146
012 mMO.F 27-9) 1.63£0.11 miel »is) A A}
(p=0.008). AJ&3H A 7he 1T HE 15014618, 27 HF
141 2216808 zloli= qldch gh# AREEE At orifice
diameter index= 1T 14.0i1.1mm/m2, 27 14.6=1.0mm/m’©]

2 geometric valve area indexs= 137 152.2+ 15.8mm*/m’,
2% 187.1£20.lmmYm % 1-ofA] Fgkon} £ p7ke) B4
A ol gigich 19 mme] B X33k A= 29 R 2
5 ool it(Table 2).
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2. NYHA functional class

NYHA functional classel|A]= 13504 =% & 23111004
F& F byl 140528 v—JGPﬂ H23HRA3L(p=0.034)
275 £ A 231084 Fa F ub7)el 1.3105%

o84 2]
ChEoy mhat x{E F FAA #3)
70
60 "/—0//‘
LLb 50 /-// - Group 1
T —a— Group 2
—
40
30 1 1 —
Preop Early Late postop
postop

Fig. 1. Changes of ejaction fraction{%) after AVR(aortic vaive
replacement). Preop, preoperative period

Postop, postoperative period

* p<0.05 group 1 versus group 2

°o(p=0004) ZE TolA TAY Y4

HAA FEEL 19 75 A 567E129%904 o F
27) 592474%, € T ) 27144%% FAE Ao}
2 opuglon 292 & A 42871 14.6%14

$e B 27 47.70145%, & F 7] 589179%% w9
gk fEo] gato] 9 thp=0019). 2y} & A A4
T8O 270A FofEtAl stol 9lglchp=0.044)(Table 3,

4 Hoj €& H2(Maximal velocity, m/sec)

g A AEH 7 Frve 17X & d 5.074
0.59 mjsecoll 4% & £7] 2887038 m/seci 28}l 0.
U A ool giglen, 8 F ul)dle 2647027
mysec® oJn|glAl ZrAslckp=0.018). 27X e Fa A
4.69£0.86 mjsecoll A} & T £7) 2.1970.48 m/sec(p=0.012),
Z4r & whr) 2217047 mjsec(0.005)2 QA Folg FaE

B gk 177 2Akelo 28 F 27| R{ogh AlolE
AATHp=0.028), & ¥ wklee §F F7F Zolr} glolv
(Table 3).
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Table 3. Change of NYHA functional class and echocardiographic parameters.
NYHA : 2
. EF(%) Vmax(m/sec) Max PG{(mmHg) Mean PG(mmHg) LVMI(g/m™)
functional class
Preop 229+ (117 56.7+12.9" 5.07+0.59° 104 +24° 61.5+7.1 274.6+69.5°
Earl
any 502474 2.88+0.38' 29499 11+2.7 267.3+ 763"
Group 1 postop
Late a r a a,b
1.42£0.53 62.7t4.4 2.6410.27 26.4t4.8 11.5t58 150.0 +48.1™
postop
Preop 229 +0.82° 42.8+ 14.6 4.69+0.86™ 88431 543+23.6 281.8+85.2%
Earl .
ary 477+ 145 2.19+0.48" 209+35° 1642 233.9+ 96,8
Group 2 postop
Late < C - a d qa,e
1.30 £0.48 589179 2211047 20.819.6 99+6.2 164.8 = 50.3%
postop

EF, ejection fraction; Vmax, maximal velocity; Peak PG, maximal pressure gradient; PG, pressure gradient; LVMI, [eft ventricular

muscle mass index; Preop, preoperative(9.2112.9 days); Early postop, early postoperative(10.4+5.8 days); Late postop, late

postoperative(17.1 8.7 months); a, p<0.05 preop versus postop in the group 1; b, p<0.05 early postop versus late postop in the

group 1; ¢, p<0.05 preop versus early postop in the group 2; d, p<0.05 preop versus late postop in the group 2; e, p<0.05 early

postop versus late postop in the group 2; f, p<0.05 group 1 versus group 2

120

100

~— Group 1
~#- Group 2

Max PG
3

Preop Early Late
postop postop

Fig. 2. Changes of maximal pressure gradients(Max PG,
mmHg) after AVR.

oA & F £7] 209%35 mmHg(p—oo42) Y 54 3 ool
7] 208196 mmHg(p=0.005% =5 Fo¥ 7

@ Afe] FEgHAeE 5 1 B 2%

T F 2719 Wel Aoy FAA o=
(Table 3, Fig. 2).

—&— Group 1
—m— Group 2

Lvmi

150

100 i ! 1]

Preop Early Late
postop postop

Fig. 3. Changes of left ventricular muscle mass index(LVMI,
g/m? after AVR.

*, p<0.05 group 1 versus group 2 1, p<0.05 preop versus
postop in the group 2; ¥, p<0.05 preop versus postop in the
group 1

& 3 )0 150.0+48.1 gm’'E o
& %.%i(p=0028)—§: Bor} 2y 27l M= & A 2818
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p=0.043; 2, p=0.025)(Table 3, Fig. 3).
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