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Small Aortic Annulus in Aortic Valve Replacement; Comparison between Aortic
Annular Enlargement Group and Patient-prosthesis Mismatch Group

Jae Hyun Kim, M.D.*, Chan-Young Na, M.D.*, Sam-Sae Oh, M.D.*,
Kil-Soo Yie, M.D.*, Sung-Ho Shinn, M.D.*, Man-Jong Baek, M.D.**

Background: The effect of patient-prosthesis mismatch (PPM) on the clinical outcome following aortic valve
replacement (AVR) remains controversial. This study compared the surgical outcomes of AVR between patients with
a patient-prosthesis mismaich and those having undergone an aortic annular enlargement. Material and Method: Six
hundred and twenty seven adult patients, who underwent AVR with stented bioprosthetic or mechanical valves,
between January 1996 and February 2006, were evaluated. PPM was defined as an indexed effective orifice area
(EOA) <0.85 cm%m?, and severe if the IEOA <065 cm¥m’. PPM was present in 103 (16.4%, PPM group)
patients, and severe in 11 (1.8%, SPPM group). During the period of the study, 21 patients underwent an AVR
with annular enlargement (AE group). Result: The mean iEQA of the AE group was larger than that of the PPM
group (0.95 vs. 0.76 cm’m?, p=0.00). The AE group had longer CPB, ACC and operation times than the PPM
group, and showed a tendency toward higher operative mortality (14.3% vs. 2.9%, p=0.06). The SPPM group had
higher AV pressure gradients (peak/mean) than the AE group (72/45 mmHg vs. 38/25 mmHg, p=0.02/0.06) and
suffered more AV related events (AV reoperation or severe aortic stenosis)(45.5% vs. 9.5%, p=0.03). LV masses
were not regressed in the patients who experienced an AV related event. Conclusion: During AVR in patients
with a small aortic annulus, annular enlargement should be carefully applied taking into account the high risk of
operative mortality due to annular enlargement and co-morbidities of patients. Aortic annular enlargement, however,
should be considered as an altemative method in patients expected to have a severe PPM after an AVR.

(Korean J Thorac Cardiovasc Surg 2007;40:200-208)
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Small Annulus in AVR

Table 1. Combined Procedures

Other valvular procedures 48

MVR 22

MVR +TAP 18

MYV repair 4

MVR+TVR 2

TAP 1

MV commissurotomy 1
Ascending aorta replacement 4
Ascending aorta reduction 13
Maze operation 13
ASD closure 2
Others 4

MVR=Mitral valve replacement; TAP=Tricuspid annuloplasty; MV=
Mitral valve; TVR=Tricuspid valve replacement; ASD=Atrial septal
defect.
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Table 2. in vivo EOA (effective orifice area) reference values

Table 3. Preoperative characteristics

1I9mm 21 mm 23mm 25mm 27 mm 29 mm

C-E Perimount 110 130 150 1.80 180 NA

C-E Magna 150 1.8 1.9 21 NA NA
Hancock 1I 1.03 118 133 146 155 160
Edwards MIRA  1.19 177 202 223 NA NA
Sorin 097 154 207 239 306 NA
MCRI On-X 1.50 170 200 240 32 NA
Omniscience 085 095 137 168 216 NA
S-J Standard 1.04 138 152 208 265 323
S-1 HP 130 157 169 NA NA NA
S-] Regent 1.50 2.00 240 250 360 4.80

*EOA in square centimeter.
C-E=Carpentier-Edwards; S-J=St. Jude; NA=Not available.

EOA reference valueZ o]-83}9x 5+ 7| o]4e] EOAZLo|
N Aol 7 FFGE olEaigch 45T BUEE
o} #ut=7)o) whE EOAZH-E Table 29 7t

3) M=3So HAb

AEET AANA dgHget 37 H 5oyl G F gy
2= 4% Bemnoulli 4] o] £3lo] AlAelgleh. A
A WA MY 2% (Mmode tracing) %2 o]w 37 (two-

dimensional measurement)-S- ©]-8-5}o] ASE (american society
of echocardiography)®] Hil Algltol] upeba ZAslgic). 3
A AL ASE A4S ol g3to] At

LVM=0.80[1.04 X {(IVSg+LVIDg+PWTy)’—LVID}]+0.6

LVM; Left ventricular mass, IVSg End-diastolic inter-
ventticular septum thickness, LVIDg; LV end-diastolic internal
diameter, PWTg; LV end-diastolic posterior wall thickness

FHAA AL AFLM index)y= A4 ATHE 342
o AMEHH oz UF gholth

4 SAAZ

FA Hele SPSS 11.5 statistical software (SPSS Inc,
Chicago, INE A-E-stgl BE AL FFg Lt E2FA
A2 EAS) 2 F 7 vl A vlel% W5E Fisher's
exact test3 o] £3}931, Ad<& w4= Mann-Whitney U test
2 olgagt. 5% Al e 98 A4S Johiy]
94 vl 24 4] vleld Wl AT Fishers exact
testE 0|83l 1 i<& v~ Mann-Whitney U testE o]

$9191.05] pgrol 0.1 olahel 4ol ik 242 W

PPM AE Severe PPM
group (%) pvalue group (%) p value group (%)
n=103 n=21 n=11
Age (y) 56.2+156 0.001 43.7+141 NS 432%117.1
Age=70 16 (155) NS O NS ©
Female 48 (46.6) 0.000 19-(90.5) 0.001 3 (27.3)
BSA (m°) 1.64£0.14 0.000 1.46+0.13 0.001 1.66*=0.11
Etiology
Cogenital 35 (340) NS 5 (238) NS 4 (364
Rheumatic 34 (33.0)0 NS 8 (381) NS 3 (27.3)
Degenerative 22 (21.4) NS 4 (19.0) NS 1.1
Infectious 6 (5.8) NS O NS 2 (18.2)
PVF 9 (8.7) NS 4(19.00 NS 2 (182
NYHA class 23408 NS 24+07 NS 21%07
Angina 33 (3200 NS 4190 NS 2(182)
AS 39 (379) NS 9 (4290 NS 4 (364)
ASR 39 (379) NS 11 (524) NS 4 (364)
AR 25 (243) NS 1 (4.8) NS 3 (27.3)
Hypertension 24 (23.3) NS 2 (9.5) NS 10D
Diabetes 13 (126) NS 1 (48) NS O
Obesity 33 (320) NS 3 (143) NS 2 (182)
COPD 11 (10.7) NS 1 4.8 NS 2182
CAD 329 NS O NS O
CVA history 1 (1.0) NS 2095 NS O
Reoperation 11 (10.7) 0.004 8 (38.1) NS 2 (18.2)
AF 26 (25.2) 0.019 11 (524) NS 4 (36.4)
LVEF (%) 61.0%X128 NS 61.1+139 NS 57.8%9.1

BSA=Body surface area; PVR=Prosthetic valve failure; NYHA=
New York Heart Association, AS=Aortic stenosis; ASR=Aortic
stenosis and regurgitation; AR=Aortic regurgitation; COPD=Chronic
obstructive pulmonary disease; CAD=Coronary artery disease;
CVA=Cercbrovascular accident; AF=Atrial fibrillation, LVEF=
Left ventricular ejection fraction, NS=Not significant.

2 Qgelgleh Y RAS ohE 2A2E 37 24
Hh (multiple logistic regression analysis) & AH&-3slgith &
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Table 4. Operative data

adME 2l
Small Annulus in AVR

Table 5. Early results

PPM AE Severe PPM
group (%) pvalue group (%) pvalue group (%)
n=103 n=21 n=11

PPM AE Severe PPM
group (%) pvalue group (%) pvalue group (%)
n=103 n=21 n=11
OP i
T 3104103 0,000 426+121 0.000 290+67
(min)
CPB i
> UM sgt67 0000 250488 0000 150+38
(min)
CC i
ACCHme 155 0000 190069 0000 102434
(min)
Bioprostheti
1OPIOSICYC 44 @47) 0003 2 95 NS 0
valve
Valve s
ave size 18416 NS 201414 NS 206408
(mm)
Maze op. 10 9.7) 0003 8 (38.1) 0029 0
{EOA
2 2 076008 0000 095+0.11 0.000 0.58+0.44
(cm’/m”)

OP=Operation; CPB=Cardiopulmonary bypass; ACC=Aortic cross
clamp; iEOA=Indexed effective orifice area; NS=Not significant.

A fAEe] o B, ¢ A AL A5
AEE U B 1 99 ¢ A SAEL A

7F i

) £ 54

Z vebdeh(Table 3). I8 AEFo| A= PPMF R}
7}
[o}

AET 9 AAEE A7, Adelolslla A7, € A7
& PPMFolt} SPPMF-Rt} ] 2%l tH(Table 4). PPMZ-2]
ZZ 3 ALE-L 4.7%% 3 AEFO| A& 9.5%l A0 =
Zlgto] ALE et B8t AEFollA = Auk Algell ojgt
AW T £6)5 o ol Ak

PPMT-2] iEOA HF#7FE 0.76 cm’fm’0] 23 SPPMZ-&
0.58 c’/m’Z. AEZ9] 095 ecm’m’H b= 2ok},

3) x7| dnf

PPMTOlA = F5 Abdo] 30](2.9%)ol 4] wtAdsldar
A A2 A8, 4 B, F4 ASASFoI9x
AET A & A4 ¥ Ego] 2o, & Ao 1] wk
Asto] 378(143%)9 A7 Ast ch(p=0.06)(Table 5).
28 e F 28 5 S AL T 2 EdE
Zol7t glow & F A H{ S Table 63 Zv)
F& F HY AA Adste A28 74004 SPPM
9 diEWsiet I FF 4FHAI PPMToY AET

s

N

Early mortality 3 2.9) 0060 3 (143) NS 0

Bleeding 549 NS 2095 NS 10D
Mean AV-PG 151469 NS 159+57 0008 24.9+84
(mmHg)
Peak AVPG 200122 NS 3124108 NS 427-15.1
(mmHg)

AV PG=Aortic valve pressure gradient; NS=Not significant.

Table 6. Postoperative complications

PPM group (n=15) AE group (n=4)

Bleeding
Pacemaker insertion
Wound dehiscence
Pericardial effusion
ARF

Mediastinitis
Subdural hematoma
Phrenic nerve palsy

—_ e = e = NN = N

Delirium

OO0 0O O = =N

ARF=Acute renal failure.

stk B E7 thebgehp=0.008).
S Agel UE 99 AdZE P

BOAS] 2 A%, 5% A%l 7 A%, FE Az 3603

o4, AN A7 1808 o4 %37 A% 9

ehgon] Aslulolsla A7k 2408 o] 49 St vhE

B $AEL AW AoE p valuer}t 00602 ¥ 9

A2A 9 Agg Hvh chiE B4l e FEAIZ o
A AHF 4% A% Aol Aok AL ¢ 4 U9
t}(Table 7).

4) 8| &3}

PPMit, AET, SPPMT9| 33t W71k 47 43431
W, 33£33, 7213702 SPPMT-Y] #H7|7to| AEF
2o o ZAglow SAE Fel4ol AUsicHTable 8).
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Table 7. Risk analysis for operative mortality

Univariate Multivariate

Variables (p value) (p value) OR
Annular enlargement 0.060 NS
CPB time >240 min 0.060 NS
ACC time =180 min 0.039 NS
OP time >360 min 0.006 NS
OP time 0.024 0.005 1.008
iEOA 0.050 NS
Body height 0.069 NS

OR=0dds ratio; CPB=Cardiopulmonary bypass; ACC=Aortic
cross clamp; OP=Operation; iEOA=Indexed effective orifice area;
NS=Not significant.

Table 8. Late results

PPM AE Severe PPM
group (%) pvalue group (%) p value group (%)
n=103 n=21 n=11
ng) duration 231 NS 33433 006 72+37
Late mortality 7 (6.8) NS 1 (48 NS 0
Last Becho. 0107 NS 31426 NS 52431
duration (y)
Mean A
ean AVPG 634170 NS 2504203 0068 449-20.0
(mmHg)
k AV
Pea PG 4s2+255 NS 3794308 0021 72.1+27.1
(mmHg)
Moderate AS 24 (387) NS 3 (37.5) 0043 9 (90.0)
Severe AS 8(129) NS 1(125) NS 5 (50.0)
AV reoperation 8 (7.8) NS 2 (95 NS 3 (27.3)
AV event 11 (10) NS 295 0032 5 (455

*AV event=AV reoperation or Severe AS.

F/U=Follow up; Echo.=Echocardiogram; AV PG=Aorttic valve pres-
sure gradient; AS=Aortic stenosis; AV=Aortic valve; NS=Not
significant.

A, 34 A2HSAd), A 2oz A
Feldn 199 A AL AR & & glgon, AR
ToAAE A AFE Foll DAG o EFOE 1ol A
Bekit.

g Aol ARE xR AAS AAE 2 F 2
EAA HolE RolA| okgkrl AxLul AA Ad SPPM
=9 WiEae g H3 HAE 7215271 mmHgE
ABTHY AR ook wom, syt

Table 9. Preoperative and postoperative echocardiographic data
comparison

Preoperative folk)avi-up p value
Indexed LV Event . 176+41 191+73 059
mass (g/m’) No event 194+59 132+34  0.00
Peak AV pressure Event 89+34 94125 0.89
gradient (mmHg) No event 79+33  37£12 0.00
Mean AV pressure Event 57+24  56+18 0.87

gradient (mmHg) No event 47122 19+7 0.00

*Event=patients who experienced aortic valve telated events
(n=13); *No event=patients who did not experience aortic valve
related events (n=105).
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Small Annulus in AVR
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2 433 A vehbA st NgEd AR

= E7eta $5E A2 i o] dolgl
€ ¢ 7 Y8k 2z diEuH 47 HEAE vt
& ol Al Axgst AANA B AR A
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A7} A 22 dAEA ok fAETE 2l F
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