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Abstract

Background : Echocardiography is a non-invasive exam, which allows one to gather various informations regarding
cardiac function, prior to and after the surgery. It use prior to and after surgery is gaining more popularity. However,
echocardiographic indices which are related with improved postoperative cardiac functions are not well known. We
compared and analyzed various echocardiographic data collected prior to and after surgery to investigate various indices
which may be related with postoperative restoration of ventricular function, Material and Method : The transthoracic
echocardiographic examination was performed 1-2 months before and 3 weeks after operation in 95 patients who
recerved prosthetic valve replacement surgery due to acquired valvular heart disease. The left ventricular ejection
fraction(LLVEF), mitral valvular area(MVA), mitral inflow, LV dimension, the thickness of the IVS and LVPW, internal
dimension of the RV, aorta and LA were measured. Results : Of 95 patients, there were 26 cases of MS (27.4%), 52
cases of MR (54.7%), and 7 cases of MSR (17.9%). There were 28 males (29.5%), and 67 females (70.5%), thus male
to female ratio of 1:3. Preoperatively AF was detected in total 51 cases (53.7%): 14 cases (46.2%) were MS, 24 cases
(53.8%) were MR, and 13 (23.5%) cases were MSR. The preoperatively measured mitral valvular area was 0.66+0,15
cmZ2 for MS, 0.78%0.38 cm2 for MR, and 1.22%£033 cm2 for MSR., LVEF of the MS was 54.35%+7.15%
preoperatively, and improved to 6643+642% postoperatively (p=0.050). In MS and MSR, the LVEF decreased
postoperatively. ‘This finding was consistent regardless of the presence of AF. Mitral inflow decreased with respect to
increment of postoperative mitral valvular area, however increased in MR and MSR. This finding was consistent
regardless of the presence of AF. Deceleration time decreased in MS {p=0.005) and MSR (p=0.000), however in MR,
it increased in the early postoperative period and showed decreasing tendency in long term follow up. In MS patients,
patients without preoperative AF showed significant difference in postoperative deceleration time. The Mitral valve
gradient maximal decreased immediately after the mitral valvular replacement. PTH was higher than normal value
preoperatively, however returned to normal value after operation, and showed constantly decreasing pattern after the
operation (MS group: p=0.003, MSR group:p=0.000). Presence of AF did not influence changes of PTH. The
end-diastolic left ventricular dimension decreased postoperatively in MR patients (p=0.004). It also decreased in MS
and MSR, however there were no statistical significance. There was no significant changes between the end-systolic left
ventricular dimension, LV dimension and thickness of the IVS. End-diastolic left ventricular dimension decreased
postoperatively (MR:p=0,020, MSR: p=0.016, MSR with AF:p=0.001). Conclusion : The postoperative EF after MVR
may ditfer depending on stenosis or insufficiency of the valve. Although EF could be used as a direct prognostic factor
for improvement of hemodynamics in MS, in case of MR, it requires development of corrected EF, which incorporates
other indices. After MVR, changes in the indices of hemodynamics were incorporated in the early postoperative period,
and postoperative long-term follow up results showed persistence of the earlier changes. Presence of AF does not seem
to sigmficantly affect the recovery of heart function after MVR. Pre- and postoperative Echocardiography, as a
non-invasive evaluation method, may serves to predict effect of surgery and post-operative prognosis.
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1. B8 ddH 52

=2 9ut o]d<e2 w2 958 F MS7} 26d1(27.4%),
MRo] 5281(54.7%), MSRe| 178|(17.9%) 4™, FA =
28 (29.5%) )3 AR}F7}F 67H(70.5%) 2.2 FiH]= 1:3
olAth A4 A} 1AMoL, Hrw FA= 704
o] oW HFAHL 43541239401t GHE A}
o] B = 107} 38(1.6%), 200§ 7} 139 (15.6%), 30TH
7} 209 (21.1%), 40t 7} 258(28.1%), 50t]o] do] 34
(25%) X2 Bk o] A2 Fx} 57138}
= 22 BYt)(Table 1).
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Table 1. Age and sex distribution in MVR patient

MS MR MSR Total
Age(Yr)
M F M F M F M F
~20) 3 3
21~30 I 3 8 ] 3 10
31~40 3 4 2 8 I 2 6 14
41~50 I 6 4 8 3 3 3 17
51~ 2 9 7 ¢ 2 5 11 23
6 20 16 36 6 11 28 67
Total -
26 52 17 95
=mitral valve replacement; MS=mitral stenosis;
MR=mitral regurgitation MSR=mitral stenosis and
regurgitation.

% A 5181(53.7%)9\A AF7} 2= o MS 3412
1438)(46.2%), MR3FA}S] 24¥)(53.8%), MSR3H=}2] 134
(23.5%)0 A1 AF7} 2= LT

2. o)A Tt 7] $Rpol JEHEXE
& A eryule Ao MSFEo] 066+0.15cm™, MR

L PR I T

o] 0.78+0.38cn’, MSRiZo] 1.22+033cm G.21, A}
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29 dute) A7)} Bxbe) e 2ol 143, 29% 0l
568, 310] 182, 33 o] 7alolM AREEHAL Y MRE
Apofl A 31, 33¥0] e ARRHIAT (Table 2).

Table 2. The size of implanted valves.

Size(mm) MS MR MSR Total
27 ;_ 9 2 N 14
29 21 24 11 56
31 l 13 4 18
33 l 6 0 7
Total 1_5; 2 17 L 95

MS=mitral stenosis; MR=mitral regurgitation; MSR=mitral
stenosis and regurgitation

3. A% FY FHAFTIEY W
2=227] A 2A 7 W3S (fractional shortening FS.) &
H3le FAN £27)5E HKs7] 918 FHTEA

527] $202 A4 W) pstols EY 447
@5—% Adste WEeAy gulg 7 ek

A0 A £ A 543517.15%00A & F &
7]@740] 66.43+6.42%% TFFE UL (p=0.050), MR
23 MSRFZAMME zZ72t & A 62.26+13.61%%
63.77+113.78%NA & F 5528%£12.02% % 57.00%
9.67%= 2388} 743 T(Table 3).

Table 3. Follow-up data of corrected ejection fraction.

MS MR MSR
54.35% 62.26 63.77
Pre.
(7.15) (13.61) (13.78)
57.04 56.75 62.09
F  Post. I
Corrected £ (13200 (1231)  (1095)
66.43* 55.28 57
Post, 2
(6.42) (12.02) (9.67)
*=0.050; EF=Ejection fraction. MS=mitra]l stenosis;
=mitral  regurgitation MSR=mitral stenosis and
regurgitation.
2} 2ol Ml ol e Wske AFS) R0l Augle]

U3 A YePH AT Table 4).
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Table 4. Follow-up data of corrected ejection fraction by

atrial fibrillation.

AF (+) AF (-)
MS MR MSR MS MR MSR
5149 5869 6127 57161 6499 083
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Freop (5.38) (12.95) (13.80)

3859 3% 386

(7.88) (13.86) (9.39)
5576 3851 66.68

Corrected EF, Post.op 1

9.15) (1269) (937 (1612) (1206) (17.00)

6653 457 334 6635 XH14 613

Post.op 2

(5.08) (1433) (791)  (807) (10.13)

.

EF=Ejection fraction AF= Atrial fibrillation MS=mitral
stenosis; MR=mitral regurgitation MSR=mitral stenosis and
regurgitation,
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7+E) ©)F 155.75+26.78cm/secE B REE7F A3
o MR##} MSR# dAMe zH & A 156.00%
73.54cm/sec @} 168.00% 14.14cm/sec. oA = F 183.54+
36.99cm/secSF 172.50£6.36c/sec®E 23|83 F7H38H )
2+ $Abe] AF #-5F° W& f2% xlole dEEHA]
3ig=

&N 7S MSEFH MSREOAM A ZH4dSi <)
MSZANAME & A 9132+678.12msec A & F X794
261,751 67.15msec, &7]5 A A3 230+ 18.03msecE Lt
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Table 5, Changes of mitral hemodynamic parameters.

I —n, P g v —
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P P

- aa 1 R
kg™ sy’ o’ T gl e T i

P1/2t

E.vel D.fime Ivi‘\f.gr.mc;zx,
Pre o ~ Post E)P"Z Pre op  — 1 Post op — Pee op | IPOSt“ 992* - Preop IPf.‘)st op 2
MS 1978 15758 15575 o 6175 2307 1314 103 985 2467 s28'  eomt
(65.91) (27.04) (26.78) (678.12)  (67.15)  (18.03) (7.70)  (341)  (3.51) (185.50) (15.76)  (4.04)
MR 156 18354 186 340 369.17 240 197 1364 138 155 104.9 73
(73.54)  (36.99) (268.70)  (225.02) (3.39)  (5.87) (63.41)
MSR 168 168 1725 607 24147 26258 15 103 12 21507 7 7R

(14.14) (1387  (6.36) (56.67) 4613y (74235 (6.46) (271) (141

g ek gp—’

(17.68)  (13.79)  (19.20)

[ — Fra— e I pg—

p=0.005; pT=0.005; pT‘:O,OOO; p§=0,000; p]l =().0073; pql=0*003; p#=0.000; pﬂ=0.000; E.vel.= Early rapid filling velocity.;
D. time=Decerelation time; MV, gr. max.=Mitral valve gradient maximum., P 1/2t=Pressure velocity half time, MS=mitral
stenosis, MR=mitral regurgitation MSR=mitral stenosis and regurgitation,

Table 6. Changes of mitral hemodynamic parameters by atrial fibillation.

Eﬁel D.tife W.grm&x. - Pl /2
Pre 0p — : Post Gp*j Pre o 1 Post op : Pre op  — lpost -:;}pr2 — Pre op 1 Post op -
AF(H) MS 231 18175 191 8315 24625 127 133 143 2585 8 .
(74.95)  (19.52) (1.1} (100.61) (2.83) (323.15)  (15.39)
MR 1665 186 27125 240 22.1 1094 138 79.75 7
(9.33) (32.24) (1.16) (9.00)
MSR 178 16825 177 00 26675 210 17.5 1154 13 234 66.5 64
(21.78) (37.54) (6790  (3.19) (10.88)
AF () MS 17567 1455 144 934337 26875 230 13.29 39 837 am™Y 93T 058
(6357  (22.03) (1572) (558.52) (S5055) (1803)  (943)  (273) (2290 (12440) (1612)  (495)
MR 156 191.11 U0 41813 17.3 5.14 155 11608
(73.54)  (42.55) (268.70)  (266.28) (6.95) (74.46)

MSR 153 167 168 720 300 315 10 10 1 209 39 9

il
-— - '

Jr— R I P — p prary

— i, . o L el

p*=D.OO4; p' =0.004; pﬂf =0.001; p *=0.001; E vel =Early rapid filling velocity ; D. time=Decerelation time : MV,
gr. max =Mitral valve gradient maximum ; P 1/2t=Pressure velocity half time AF= Atrial fibrillation MS=mitral stenosis
MR=mitral regurgitation MSR=~muitral stenosis and regurgitation.

ARf-F-9} B et MSEollM o THEAI 7S AF7E &) SEAY Ho) gHAE= oldre F HAoly IR
IR $habo) viste] AF7E gISlE BAlolMd = & & 7t AAAE Folle Fadtes &FE VERASITE MSE
oAl A&EA AE B A rHp=0.004)(Table 6). e e A 131417 70mmHgol A 10.36+3.41mmHg 2,

MRZE  1974330mmbglM & £ 1364%
2) RIS o JdHAS] HE) 5.87mmHgE, MSR#E  153646mmHgoll4l  11.03+
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271mmHgE ZAstH oy {4 it 72 ++ B
oNA e AF A% = & HEl glo] A7) F3
Ao = FAFSIA] ¥FE =] 2l cH(Table 5).

3) PHT(Pressure Half Time:P 1/2t)&] ¥ 3k

PHTS} Wsle ZFEA17H9] 20%9 s 3= o] 2 13}
of ZASAIZ7ke] Wskel FAMGE HELE VeI
MS£9] A & A 284.6+185.50msec. oA o] 2] 54
& Z7]9] 82.18+15.76msec. B 7HAEH o, A7 AA
& 69.331+404msecE A &S ZHAaTAAS B}

Table 7. Changes of left ventricular parameters.

(p=0.003). MR¥& &= A 155msecollH & T Z7)9
104.90+63.41msec, A7)322 A7} Timsec 2 MS2H =
43 ¥FE ByPoen MSREAAME & A 221.50+
17.68msec, & ¥ Z7]9 71.00413.79msec, 7] A2 o]
78.00+19.80msecE & ¥ 23 Wzl Bk
(p=0.000)(Table 5). AF9] %= PTHe| W3} &
DTS FA ¥e Aoz YEINtor PHT-S H4} o]
Te Ade ARG U0 BE A o) F
& o|Fddl= AR ¥ HE 3 EEHJAKTable 6).

LLV. Dia V. ES LV. Sept. Dia LV. Post. DiaPre op
Pre op Post op Pre op Post_op Pre op Post op Pre op Post op

2 1 2 1 2 1 2

MS 47 45 43 337 329 267 1.05 105 1.06 096 122 099
061)  (066)  (0.46) 0.72)  (0.86) (0.52) 023)  (0.29) (0.20) (0.15)  (0.53)  (0.04)

MR 5597 4547 497 379 351 3.77 1.22 116 1.19 123 109 106
(146) (107 (097 (1.19) (087  (1.07) (084  ©0.26) (0.28) ©.73) (0.17)  (0.12)
MSR 475 456 483 3.54 33 3.4 0.98 111 1 092 101 088"
046) (097  (0.49) (1.06)  (0.99)  (0.43) 029  0.19) (0.16) (0.10)  (0.16)  (0.15)

p*=0.006; pT=O.OO4; pT=0.029; LV. Dia=Left ventricle diameter; LV. ES=Left ventricle end systole.; LV. Sept.
Dia=Left ventricle septum diameter.; LV. Post Dia. =LV Posterior wall diameter. MS=mitral stenosis; MR=mitral regurgitation

MSR=mitral stenosis and regurgitation.

Table 8. Changes of left ventricular parameters by atrial fibrillation.

LV. Dia LV. ES Sept. Dia [LV. Post. Dia
Pre op — Post op Pre op Post op Pre op Post op Pre op Post op
I 2 l 2 | 2 1 | 2
AF (+)  MS 478 452 44 377 337 3 .03 1.05 | 094 138 097
(0.68) (0.52) (0.56)  (0.58) 0.79) (057) (©014) (0.23)  (0.10) (0.14)  (0.70) (0.06)
MR 5.62 4,24 4.87 4.26 3.6 3,88 1.035 .1 1.19 .1 1.06 1.0
(1.35) (1.58) (092)  (1.10) (1.07) (.07 (©041)  (0.19)  (0.33) (0,.29)  (0.13) (0.16)
MSR 4.88 4.79 4.7 3.74 3.6] 347 1.05 L 11 1 .93 1.03 0.93
(0.35) (0.89) (0.52)  (0.94) (0.82) (050) (0.26) (0.21)  (0.20) .11y 017 (0.12)
AF (-) MS 4.62* 4.66 423 297 3,23 2.5 1.07 1.05 .1 .99 1.05 |
(0.54) (0.80) (0.45)  (0.63) (096) (048) (031) (035  (0.26) (0.17)  (0.19)  (0.00)
MR 5.56* 4,71 J.1 3.39 3.47 3.33 1.34 1.2 1.2 .32 1.1 1.02
(1.57) (0.61) (1.12) (116 .77 Q.25  1.05)  ©30) (0.23) 093) (0.19) (0.04)
MSR 4.57 4 5.2 2 2.63 3.2 0.93 .13 l ().97 0.98 0.7
(1.00) (0.91) (1.08) (0.51)  (0.13) 0.12)  (0.13)

p =0.048; LV. Dia=Left ventricle diameter ; LV. ES=Left ventricle end systole ; LV. Sept. Dia : Left ventricle

septum diameter ; LV, Post Dia. | LV Posterior wall diameter AF= Atrial fibrillation MS=mitral stenosis;

regurgitation MSR=mitral stenosis and regurgitation.
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MR =mitral
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5. B4 W7 Aae] Wt

4712 FAd WAHY ¥HIe MRFAAM <«
559+ 1.46cmoA & FF 4.54+1.07cm o2 1%-43}
Al Ak 2.8 (p=0.004), MST# MSRFNAME A7}
o} Aol wel FujsiAl Aoy TAE [ é
< AU 7S A WEe Heles 7 B
NA F g HI7F BFHA U ALAFA —'—Vﬁ]
Aol FAE 7 & EFA o)Al 93t s
7} 73 0] 3} tH(Table 7).
AF9] 7o tisle & AT A7k 73t ulE
Ad W73 o] e é‘;%‘%-—. 2 A TR FA e ¥
glo] zfolE FARSIH oY 9n| e Xpoj= TEHA
¢ 2kcH Table 8).

)

6. A4, sz A 73 Wz}
D A4S AW W3el Hsh

FAAWEE MSTEH MREANA e A5 FI7H3HA
t}7} o] o= AlZke] Azpshol Wt & w3yt glich
MRIFNAME & A 1.76+060cmolx & F 7]
2.291+0.69cm . & Tr.qﬂ Z7t 27S B p=0.016).
MSRZNXM = & & %719 ““*“—HZ%O] Thax Faas)
ATt o] St e FAAE BT diswe] WAL
2E FoA Ao A et Frtehe 43S B
o MSRFENAME & A 259+£04%molM & F =%
71l 3.18+0.42cmo 2 FAZ R or] )l WIS 1}
EF 2 tH(p=0.005)(Table 9).

Table 9. Changes 1in diameter of RV, LA and Aorta.

RV. Dia Ao. Dia LA, Da
Post op Post op Post op
Pre op 1 > Pre op 1 > Pre op : >

MS 178 186 185 291 317 301 473 454 469
(083) @77 ©8&) (©72) (046) (1.36) (1.22) (09) (052)
MR 176 229 228 297 292 305 5057 43T 466
(069) (069 (1095) (063) (037 063) (1.12) (093) (0.9%)
MR 203 177 32 2597 3187 32 set 4450 5B
0%9) 061) (057 (049 (042 ©20) (12 075 025

p =0.016; p'=0.020; p'=0.005; p%=0.016; RV. Dia=right .
ventricle diameter ; Ao. Dia=aortic diameter ; LA. Dia : left
atrium diameter MS=mitral stenosis MR=mitral regurgitation
MSR=mitral stenosis and regurgitation.
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N

AL UFH el Wste] FL FRte AR
Fol FFe LA EAtHTable 10).

Table 10. Changes in diameter of RV, LA and Aorta by
atrial fibrillation.

RV. Da Ao. Dia LA. Dia
Post op Post op Post op
Pre 0 Pre Pre
Ty T T
AF(+) MS 169 188 275 284 322 263 48 501 3l

(035 (0.73) (064) (0.84) (0.50) (021) (1.25) (0.73) (0.44)
MR 168 236 228 289 302 31l 543 4T3 47l
062) (084) (0.95) (0.71) (041) (060) (094) (092) (1.06)
MR 21 2 36 273 324 31 594" 476" 517
(1.06) (0.40) (036) (041) (0.14) (076) (0.51) (0.21)

AF(-) MS 185 18 14 29 311 33 453 411 438

(1L10) (084) (057) (0.58) (043) (185) (1.22) (097) (0.35)
MR 183 225 3037 285 293 475 405 458
0.76) (063) (0.56) (0.33) (0.76) (1.18) (0:84) (089)
MR 18 138 28 1857 297 34 39 343 48
(066) (071)  (049) (045) (226) (038)

p =0.017; p =0.001; p'=0.028; RV. Dia=right ventricle
diameter ; Ao. Dia=aortic diameter; LA. Dia=]eft atrium

diameter. AF=Atrial fibrillation MS=mitral stenosis;
MR=mitral regurgitation MSR=mitral stenosis and
regurgitation.
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34 1£0.96cme= %ﬁ:ﬁ}ﬂoq EAZ $9A
Adqch wiE MR MSRZIAAE & A zZhz)
505£1.12cm 3 562+122cmollA & F X719
434+0.93cm(p=0.020)2  4.45+0.75cm(p=0.016)2. &
ToetAl HAasUt I8y AU A A S5H<U
e TEEA Zgti(Table 9). € A AF7} 8"
MSRIAAM = & A 594+0.76cmolN &= T Z7]9]
476+0.5lcme 2 EAIZ o2 793t Z4AE e
THp=0.001)(Table 10).
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AR, FFEE, TN, SRR ¢A,
PHT9} A4, A7l syt 8 drete AMS
SASAL B7154 A A3 ol ARE2 W3
= T2 Aol osf] FHsto] MHE F 271 o
oy, AT +FE € F AVTY & &
BEFe FA v Aoz eyt

g B ASHo|X g fﬂ oo HARE MY
st Bl Frasial Tt AAES NEE art 3
The AME ¥ U, fé—‘—l-% AEE HET Y
TR WEe 4F VF, ey 29 BENT

S @ 2718 A7} o FolAol stk

et gt 2 Hutojeg whe 953
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QA 23T AALE ASH A5 FgHoF RALE)
o 7} 83 AWAMFe| FFol uel et WA
HFAATEE, SEUHY FAEFEY A5 9 ¢
= X}, PHTe} stAHhi 7 o) AFEE vl B3l o)
v 22 AAES AU

. G782 958) 5 MS7) 268)(27.4%), MRo] 52
& (54.7%), MSRo| 731(179%)Rew Y7t 289
(29.5%), AA7F 678 (70.5%) 2.2 Fid Hl= 1:30]Uch
= A 518](53.7%) M AF7} B =R o0, MS &}
142 (46.2%), MR&A}2] 242)](53.8%), MSREH=}2] 133
(23.5%) N AF7} #3210}
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