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Background. The aim of thisstudy wasto investigate early and mid-term results after aortic valve
replacement with Cryolife-O’Brien stentless bioprosthesis, model 300.

Methods. Recor ds of 59 patientswho received a 21 or 23 mm (Group A) aortic Cryolife-O’Brien
stentless valve wer e retrospectively reviewed and compared to 54 patientswho received a valve > 25
mm (Group B). Group A patients were mainly female (p < 0.001), were older (p = 0.034), had dom-
inant aortic stenosis (p = 0.011), and a smaller (p < 0.001) body surface area. Effective orifice area
index was larger (p = 0.041) and left ventricular massindex higher (p = 0.024) in Group B.

Results. The actuarial survival at 5.5 yearswas 94.9 + 2.3% and 92.5+ 4.3% in Group A and B
respectively (p = NS). Theactuarial freedom from all eventswas85.1+ 6.1% and 88.2+ 5.2% in Group
A vs Group B respectively (p = NS). At late echocar diogr aphic studies performed between 4 and 42
months (mean 27.3 + 6.1 months) postoper atively, peak and mean gradients decreased and effective
orificeareaindex increased over thefollow-up period (p = NS between groups). L eft ventricular mass
index decreased by 25% (p < 0.001) in Group A and by 20% (p < 0.001) in Group B from preoper -
atively and a further 13% (p = 0.034) and 8.5% (p = 0.004), respectively, from the early to the late
study. No significant differencein left ventricular massregression was noticed between groups (p =
NS).

Conclusions. The Cryolife-O’Brien porcine stentless bioprosthesis showed satisfactory mid-term
resultsand may represent a good choicefor patientswith a small aortic annulus selected for abiological

valve.
(Ital Heart J 2000; 1 (9): 613-620)

Concern has been rai sed about significant
residual gradients when small aortic pros-
theses are used, particularly in patients with
alarge body surface area (BSA), inwhom a
patient-prosthesis mismatch may often oc-
curl. Previous studies have shown that this
discrepancy between the effective orifice
area (EOA) of an aortic prosthetic valve and
patient’s BSA, resulting in an abnormally
high gradient, had important negative ef-
fects on the patient’s hemodynamic status?2.

In addition, left ventricular hypertrophy
that develops in response to chronic dis-
ease of the aortic valve has been demon-
strated to be an independent cardiac risk
factor associated with a higher incidence
of cardiovascular clinical events and death?.
Moreover, incomplete regression of left
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ventricular hypertrophy after aortic valve
replacement has been shown to significant-
ly reduce the 10-year survivals.

Stentless biological valves have been
widely used during the past 10 years with
good functional and hemodynamic results
and residual transvalvular low gradientss,
even in patients with small aortic roots’.
Furthermore, early and late regression of
the left ventricular mass (LVM) after im-
plantation of stentless valves has been ob-
taineds.

The aim of the present study wasto eval-
uate the hemodynamic performance and
clinical results of small-sized (21 or 23 mm)
Cryolife-O’Brien stentless porcine bio-
prostheses (Cryolife International, Mariet-
ta, GA, USA).
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M ethods

Patient population. Between November 1993 and Ju-
ly 1999, 113 patients underwent aortic va ve replacement
with a Cryolife-O’ Brien stentless bioprosthesis, model
300, at our Ingtitution (Fig. 1). Among them 59 (52.2%)
patients received a 21 or 23 mm valve and they repre-
sented thefirst study group (Group A). Fifty-four (47.7%)
patients who received a Cryolife-O’ Brien aortic valve
= 25 mm in the same period were used for comparison
(Group B). Clinical dataaregivenintablel. According
to previous reports? patientswith smaller vaveswere pre-
dominantly female (p < 0.001), were older (p = 0.034),
had dominant aortic stenosis (p = 0.011), and a small-
er BSA (p < 0.001). There were no further significant
differencesin demographic and clinical data between the
two groups. Follow-up information was obtained from
outpatient clinic appointments or by telephone interviews
made between 1 and 68 postoperative months (mean 37.3
months). No patient was |ost to follow-up. Patients rou-
tinely received warfarin sodium (coumadin) for 3
months after the operation. At a recent follow-up 7
(12.9%) patientsin Group A and 11 (19.3%) in Group
B continued to receive anticoagulation therapy because
of atria fibrillation. Operative and long-term mortali-
ty was collected using the Edmundsto guidelinesfor re-
porting morbidity and mortality after cardiac valvular
operations.

Echocar diographic studies. Echocardiographic stud-
ies were performed using a Hewlett-Packard Sonos
5500 ultrasound system with a 2.5 MHz transducer
(Hewlett-Packard, Andover, MA, USA). All patients
underwent preoperative, predischarge and late transtho-
racic echocardiography performed at amean of 27.3 £
6.1 months postoperatively (range 4-42 months). Ex-
amination included two-dimensional, two-dimensional
derived M-mode, continuous and pul sed wave Doppler
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Figure 1. Patient population. No prosthesis < 21 mmwasimplanted. Pa-
tients receiving a small valve were predominantly female.

Table|. Preoperative clinical data.

Variable Group A Group B p
(n=59) (n=54)

Age (years) 75.6+6.1 67.2+64 0.034

Elderly (> 70 years) 34(57.6%) 21(38.8%) 0.026

Sex <0.001
Mae 16 (27.1%) 44 (81.5%)

Female 43(79.2%) 10 (18.5%)

Body surfacearea(m?) 1.67+012 1.8+0.18 <0.001

NYHA functional class NS
I 10 (16.9%) 8 (14.9 %)

Il 40 (67.8%) 35 (64.8%)

v 9(15.2%) 11 (20.3%)
Congestive heart failure 3 (5%) 3 (5.5%) NS
Heart rate (b/min) 78+ 12 72+18 NS
Atridl fibrillation 12 (20.3%) 9 (16.7%) NS
Diabetes 11(18.6%) 13 (14.1%) NS
Aortic valve pathology 0.011

Stenosis 35(59.3%) 25 (46.2%)

Insufficiency 3 (5.1%) 4 (7.5%)

Mixed lesion 19(32.2%) 22 (40.7%)

PreviousAVR 2 (3.4%) 3 (5.6%)

Etiology NS
Cadlcific 40 (67.8%) 37 (68.5%)
Bicuspid 12(20.3%) 11 (20.4%)
Rheumatic 2 (3.4%) 2(3.7%)

Infective 3(5.1%) 1(1.9%)

Bioprosthesis failure 2 (3.4%) 3 (5.6%)

Coronary artery disease 18 (30.5%) 17 (31.4%) NS

Mitral valve disease 10 (16.9%) 8 (14.8%) NS

AVR = aortic valve replacement.

and color Doppler analyses. L eft parasternal, apical and
periapical, right parasternal, subcostal, and suprasternal
standard views were employed. The presence of aortic
regurgitation was quantified using color flow Doppler;
ratios of either percent diameter or percent area of the
jet to that of the left ventricular outflow tract (LVOT)
in the long- or short-axis views were calculated. Aor-
tic regurgitation was defined as trivial (grade I), mild
(grade 11), moderate (grade 111) or severe (grade V) if
the ratio of the jet diameter to LVOT diameter in the
long-axis view was < 24%, 24 to < 45%, 45 to < 65%,
or = 65%, respectively. Similarly, aortic regurgitation
was defined as trivial, mild, moderate or severe if the
ratio of the jet areato LVOT areain the short-axisview
was < 4%, 4 to < 25%, 25 to < 60%, or = 60%, re-
spectively.

Echocar diographic measurementsand calculations.
All parameters were calculated by an experienced
echocardiographer who was blinded to the size of the
prosthesis inserted.

Peak and mean velocities in the LVOT [V, ,LVOT
(m/s) and V g, -VOT (M/s)] were determined proximal to
the valve using pulsed wave Doppler. Vel ocities (peak and
mean) acrossthevalve[V A (m/s) andV oA (M/9)]
were cal culated using continuous wave Doppler through
the aortic valve.



SGelsomino et al - Small size Cryolife-O' Brien performance

Velocity ratio (VR) was calculated as follows:
VR =V 6™V preartV

All Doppler measurements were averaged from 3to
10 cardiac cyclesin sinus rhythm and in atrial fibrilla-
tion, respectively.

Peak and mean pressure gradients (AP) were calcu-
lated by applying the modified Bernoulli equation:

APy =4 (Vira®™)2(V ratVOT)2
AIDmean =4 (VmeanAV)z'(VmeanLVOT)2

The early-systolic diameter (D) of the LVOT was
measured just below the prosthetic valve from the
parasterna long-axisview. The LVOT cross-sectiond area
(CSA) was calculated as.

CSA =3.14* D24

EOA was calculated according to the modified con-
tinuity equation:

EOA (cm?) = (CSA) * (VR)

The effective orifice areaindex (EOAI) was caculated
as.

EOAI (cm2/m2) = EOA/BSA

Thisindex was used to detect mismatches between
valve size and BSA. According to Pibarot et al.ll an
EOAI < 0.85 cm2/m2 was considered evidence of amis-
match.

Cardiac output (CO) was caculated using the formula:

CO (I/min) = (VTI) * (EOA) * (HR)

where VTI is the velocity time integral in the LVOT
and HR isthe heart rate (b/min).
LVM was ca culated with the cube method asfollows:

LVM (g) = 0.8 *{1.04 * [(ST + LVIDD + PW)3 -
(LVIDD)3]} + 0.6

where ST and PW are the ventricular septum (cm) and

the posterior wall thickness (cm), respectively and

LVIDD istheleft ventricular diameter in diastole (cm).
LVM was indexed by BSA:

LVMI (g/m?) = LVM/BSA

Thestudy valve. The O’ Brien-Angell model 300 valve
is a composite design constructed from non-coronary
leaflets of three porcine aortic valves (Fig. 2). Leaflets
are carefully excised from valves already fixed in a
0.35% glutaral dehyde solution under very low pressure
(< 2 mmHg). Leaflets are critically matched for size
and symmetry to ensure competence, maximum coap-
tation and synchronous opening. Initial interrupted and
then running sutures are placed along the free edges of
the aortic wall, carrying the sutures the full length of the
leaflet commissures. A blanket stitch is placed to secure
the inflow surface of the valve. The absence of additional
synthetic materials represents a significant difference
compared to other stentless valves.
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Figure 2. The Cryolife-O’ Brien porcine stentless bioprosthesis.

Operative technique. All the operations were per-
formed according to standard techniques described
previously!2. The selected valve was one size larger
than the host annulus measured with a Hegar probe. For
instance patients with a measured annulus of 19 and
21 mm, received a 21 and 23 mm prosthesis, respec-
tively.
Operative procedures are listed in table 1.

Statistical analysis. SPSS for windows release 8.0
(SPSS, Inc., Chicago, IL, USA) was used to perform da
ta analyses. Continuous variables were expressed as
mean = SD. Discrete variables were presented as per-
centages. Data of each group were compared using a x?2
or aFisher'sexact test for categoric variables and paired

Tablell. Operative data.

Variable Group A Group B p
(n=59) (n=54)
Isolated AVR 34 (57.6%) 34(64.9%) NS
Associated procedures 27 (45.7%) 25(46.2%) NS
CABG 18 (30.5%) 17 (31.4%) NS
One 9 (15.3%) 8 (14.8%)
Two 7 (11.8%) 6 (11.1%)
Three or more 2 (3.4%) 3 (5.5%)
Mitral valve replacement 6 (10.2%) 5(9.2%) NS
Mitral valve repair 1(1.7%) 2 (3.7%) NS
Tricuspid annuloplasty 1(1.7%) 1(1.9%) NS

Aortic cross-clamping
time (min)
Cardiopulmonary
bypass time (min)

9459+ 5576 9246+ 43.78 NS

12590 + 73.91 122.04 + 46.87 NS

AVR = aortic valve replacement; CABG = coronary artery bypass
graft.
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and unpaired Student’s t tests to analyze continuous
data. The one-way ANOVA analysis of variance was car-
ried out, where appropriate, using either pooled or sep-
arate variance assumption, after testing for homogene-
ity of variance with the Levine test. Multiple group
comparisons were performed using the Bonferroni and
Tukey post-hoc tests. The genera linear model multi-
variate procedure was used for regression analysis and
analysis of variance for multiple dependent variables by
one or more factor variables or covariates. The power of
multivariate analyses was limited by the small number
of postoperative events. Correlation between two vari-
ables was analyzed using Pearson and Spearman cor-
relation tests. Death and event-free survival estimates
were calculated by the product-limit method of Ka-
plan-Meier and reported with a 95% confidence limit and
expressed + SE; the Mantel-Cox (log-rank) test was
used to test the hypothesis that there was no difference
in survival between groups. Cox’s proportional hazards
model s were used to examine the predictive value of pre-
operative and operative variables considered to be as-
sociated with outcome; the importance of covariates
was evaluated singly and in combination and a stepwise
procedure was used when the outcome variable was
continuous. In al cases a p value of < 0.05 was con-
sidered statistically significant.

Results

Hospital mortality. The 30-day mortality was 3.5%
(2/56 patients) in Group A and 1.95% (1/51 patientsin
Group B). No death was directly valve-related as demon-
strated by the postmortem examination. Univariate
analysis of risk factorsidentified concomitant coronary
artery disease asthe sole predictor of early mortality (p
< 0.001 in both groups). Multivariate analysisidentified
two significant preoperative variables associated with 30-
day mortality. These included a decreased preoperative
gradient (p < 0.001 in Group A and p = 0.012 in Group

B) and an associated coronary artery disease (p < 0.001
in both groups).

Late mortality. In addition to the 3 patients who died
within 30 days, another 3 (1in Group A and 2 in Group
B) died during the follow-up period. The actuarial sur-
vival (Fig. 3) at 5.5 years was 94.9 + 2.3% and 92.5 +
4.3% (p = 0.947), respectively. Only the presence of
coronary artery disease reduced the overall surviva at uni-
variate (p < 0.001 in both groups) and multivariate (p
< 0.001 in both groups) analyses.

Functional status. At arecent follow-up in the smaller
valve group, 41 (75%) patientswerein New York Heart
Association (NYHA) functional class| and 12 (25%) in
NYHA II; inthelarger valve group 39 (76.4%) patients
werein NYHA | and 12 (23.6%) werein NYHA [1. In
both groups the functional statusimproved from preop-
eratively (p=0.010 in both) and no significant difference
was found between them (p = NS).

At multivariate analysis the patient’s age (p < 0.001
in Group A and p = 0.024 in Group B), the preoperative
NYHA functional class (p = 0.001 in Group A and p =
0.004 in Group B), the presence of asignificant coronary
artery disease (p < 0.001 in both groups), apreoperative
Ieft ventricular gection fraction < 35% (p < 0.001 in both
groups) and alow preoperative gradient (p < 0.001 in both
groups) were determinants of postoperative NYHA func-
tional status.

Valve-related complications. The 5.5-year actuarial
freedom from endocarditiswas 95.8 + 4.1% in Group A
and 98.1+ 1.8%in Group B (p=0.783). Actuarial free-
dom from thromboembolism in the two study groupswas
100% and 97.6 + 2.2%, respectively (p = NS). In Group
A two valves were explanted for prosthesis failure both
dueto technical mistakes:. thefirst one wasimplanted in
anon-correct intra-annular position and the second was
implanted in a patient with adilation of the ascending aor-
tawhich led to an early valve incompetence. Both patients
were part of our early experience with thisvalve that has
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Figure 3. Actuarial survival in patients receiving a < 23 mm (continuous line) or a = 25 mm (dotted line) Cryolife-O’ Brien porcine stentless biopros-
thesis. The Mantel-Cox (log-rank) test demonstrated no difference in 5.5-year survival.
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been recognized as being more demanding and thus
necessitating alearning period. In Group B one patient
had the prosthesi s explanted because of deterioration af-
ter 21 months from implantation; cusp retraction and cal-
cification were found at reoperation.

Freedom fromfailureat 5.5 yearswas 90.7 £ 2.1 vs
91.6 £+ 2.5% (p = NS between groups). The actuaria free-
dom from all events (Fig. 4) was 85.1 + 6.1% and 88.2
* 5.2% in the two groups, respectively (p = NS). Mul-
tivariate analysisidentified concomitant coronary artery
bypass grafting as the sole predictor of late events (p
< 0.001 in both groups).

Aortic regurgitation. There was a very low incidence
of significant prosthesis regurgitation over the follow-up
period; it was absent in 52 patients (88.1%) in Group A
and 47 (87%) in Group B, graded trivia in 13 patients,
6 (10.1%) in Group A and 7 (12.9%) in Group B, and
mildin 1 (1.6%) Group A patient. No significant statis-
tical difference was noticed between groups (p = NS).

Hemodynamics. Echocardiographic dataare shownin
table 1. In the early postoperative period left ventric-
ular glection fraction increased by 20 + 9% in Group A
(p<0.001) and 14 + 4% in Group B (p = 0.024) witha
further but not statistically significant increment of 9 +
2% and 7 + 4% respectively. By univariate analysisthe
improvement of left ventricular gjection fraction was di-
rectly related to a higher preoperative gradient (Group
A, p=0.011; Group B, p = 0.029) and adversely affected
by the presence of concomitant coronary artery bypass
grafting (Group A, p=0.027; Group B, p=0.034) and
low preoperative gradient (p < 0.001 in both). At mul-
tivariate analysis the extent of coronary artery disease
was inversely related to the improvement of left ven-
tricular gjection fraction in both groups (p < 0.001).
Left ventricular gjection fraction was not significantly
influenced by valve size at univariate and multivariate
analyses. At early study mean (p < 0.001) and peak (p
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Figure 4. Freedom fromall unfavorable postoperative eventsin patients
receiving a < 23 mm (continuousline) or a= 25 mm (dotted line) Cryolife-
O’ Brien porcine stentless bioprosthesis. There was no statistical differ-
ence between groups.
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Tablelll. Echocardiographic data.

Group A Group B p
(n=59) (n=54)
Peak systolic gradient
(mmHg)
Preoperative 952+220 906+31.2 NS
Early postoperative* 220+94 200+52 NS
L ate postoperative* * 12.0+ 438 114+41 NS
p = 0.0248 p=0.0328
Mean systolic gradient
(mmHg)
Preoperative 622+340 60.1+192 NS
Early postoperative* 120+ 6.3 100+41 NS
L ate postoperative* * 73+33 7031 NS
p = 0.0098 p=0.0138
EOA (cm?)
Preoperative 04+01 0.7+0.2 0.028
Early postoperative* 14+01 16+£02 NS
L ate postoperative* * 16+£05 21+01 NS
p = 0.0468 p=0.0218
EOAI (cm2/m?2)
Preoperative 02+02 04+02 0.041
Early postoperative* 08+0.1 09+02 NS
L ate postoperative* * 10+£0.2 11+£03 NS
p = 0.0428 p = 0.0478
LVM (g)
Preoperative 302 + 145 85+ 136 0.045
Early postoperative* 236 + 130 231+108 NS
L ate postoperative* * 206 + 110 202+ 94 NS
p < 0.0018 p < 0.0018
LVMI (g/m?)
Preoperative 197 £ 62 175+ 37 0.024
Early postoperative* 144 + 18 140+ 12 NS
L ate postoperative* * 125+ 13 128 + 17 NS
p=0.0348 p = 0.0048
LVEF (%)
Preoperative 40+ 12 49+ 18 NS
Early postoperative* 60+ 7 63+ 14 NS
L ate postoperative* * 69+ 6 70+ 11 NS
p=NS8 p=NS8
WT (cm)
Preoperative 16+04 14+10 0.041
Early postoperative* 14+0.2 12+01 NS
L ate postoperative* * 11+£06 11+£01 NS
p=0.0218 p = 0.0418
ST (cm)
Preoperative 13+01 12+03 NS
Early postoperative* 11+12 10+£01 NS
L ate postoperative* * 09+10 11+£01 NS
p=0.0328 p = 0.0458
CO (I/min)
Preoperative 38+1.2 40+11 NS
Early postoperative* 42+15 44+11 NS
L ate postoperative* * 47+12 49+13 NS
p < 0.0018 p < 0.0018

Data were presented as mean + SD. CO = cardiac output; EOA =
effective orifice area; EOAI = effective orifice areaindex; LVEF =
left ventricular gection fraction; LVM = left ventricular mass,
LVMI = left ventricular mass index; ST = septum thickness; WT
= |eft ventricular end-diastolic wall thickness. * early echocardiog-
raphy was performed at discharge; ** patients underwent late echocar-
diogram at amean of 27.3 months postoperatively; 8 significance of
difference between early and late echocardiographic studies.
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< 0.001) drops significantly decreased from preopera-
tively in the smaller size group, with afurther reduction
at late study (mean, p = 0.009 and peak, p = 0.024). Sim-
ilarly Group B showed a significant reduction in mean
(p < 0.001) and peak (p < 0.001) gradients postoperatively
aswell asat late (mean, p = 0.013 and peak, p = 0.032)
control. No difference was demonstrated between groups
in reduction of mean drops at early (p = 0.614) and late
(p = 0.330) echocardiograms. No significant correla
tion was found between patient’'s BSA and mean trans-
valvular gradients (r = 0.27, r2 = 14, p = NSfor Group
A,andr=0.31,r2=0.22, p=NSfor Group B).

Effectiveorificeareaindex. EOAl waslarger in Group
B preoperatively (p = 0.041) and showed a significant
increment at early (+0.6 = 0.1 cm2/m2in Group A, p =
0.004 and +0.5 + 0.1 cm2/m2in Group B, p = 0.009; p
= NS between groups) as well as at late study (+0.2 =
0.1 cm2/m2in GroupA, p=0.042 and +0.2 + 0.1 cm?/m2
in Group B, p=0.047; p = NS between groups). Twen-
ty-four patients in Group A and 14 in Group B had an
EOAI < 0.85 (p = 0.170) in the early postoperative pe-
riod. Absolute values of EOA werelower (1.4 £ 1.5vs
1.8+ 1.2 cm2, p=0.026), and BSA waslarger (1.3+ 0.7
vs1.8+ 1.2 m2, p=0.013) in patients with evidence of
mismatch. At a recent follow-up only 2 asymptomatic
patients in Group A still had evidence of mismatch (p
= NS between groups).

Left ventricular mass regression. LVM index (p =
0.024) was higher in Group B, decreased by 25% (-53
+ 8 g/m2, p<0.001) in Group A and by 20% (-35 + 6
g/m2, p < 0.001) in Group B from preoperatively (p =
NS between groups) and a further 13% (-19 + 4 g/m2,
p = 0.034) and 8.5% (-12 + 6 g/m?2, p = 0.004), respec-
tively (Fig. 5). Therewas no significant differencein late
LVM index regression between groups.
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Figure5. Theregression of left ventricular massindex (LVMI) after aor-
tic valve replacement with a Cryolife-O’ Brien stentless valve. LVMI was
higher (p= 0.024) in the small-size group preoperatively. It decreased sig-
nificantly in both groups at early and late studies.

One-way ANOVA analysis of variance identified
male sex (p = 0.03), left ventricular gjection fraction
< 35% (p = 0.02), and NYHA functional class= 111 (p
=0.02) assignificant determinants of great LVM index.
Prior myocardial infarction, concomitant carotid disease,
hypertension, valve size, mean preoperative gradient,
valve pathology, EOAI, and valve size were not signif-
icant independent determinants of LVM index.

Discussion

Patients with small aortic roots undergoing aortic
valve replacement are not an uncommon finding, espe-
cialy in the elderly, and present a specia challenge to
the surgeon regarding the operative technique and se-
lection of prosthesis. Although there are appropriate
annulus enlarging techniques, they often result in in-
creasing morbidity and mortality thus limiting their ap-
plicability13. Small-size stented porcine xenografts are
preferred to mechanicd valvesin elderly patients because
of thelack of alifetime anticoagulation therapy and their
durability, have been demonstrated to be obstructive
and the stent to be a stress-factor on the tissue compo-
nentst4. Furthermore stented valves constructed with
bovine pericardium showed no significant improve-
ment in small sizeswith respect to residua gradientsand
EOA1S, Left ventricular hypertrophy due to left ven-
tricular pressure and volume overload in response to aor-
tic valve stenosis and aortic valve insufficiency has
been observed to decrease after aortic valve replace-
menté, Itsincomplete regression and postoperativein-
terstitial fibrosist? are the consequence of high residual
transvalvular gradients that also result in impaired left
ventricular diastolic function8, Stentless porcine
xenografts, first used by Binet et a.19in the early 1960s,
provide more favorable hemodynamics because of the
absence of asewing ring and prosthetic struts; it results
inalarger EOA for a specified external diameter20 and
a lower transvalvular pressure gradient?! than stented
valves as confirmed by reports of case-matched studies?2.
In addition patients who received a stentless valve pre-
sented asignificantly greater early improvement in left
ventricular systolic function compared with those who
received a stented valve?3, O’ Brien and Clarebrough24
first reported the use of a composite porcine stentless
valve formaldehyde fixed in 1966. This bioprosthesis,
fixed in glutaraldehyde, was reintroduced in 1991 and
showed excellent results. The advantages of this valve
can beresumed asfollows: @) its complete supra-annu-
lar positioning always allows the choice of avalve one
size larger than the measured host annulus indepen-
dently of factors affecting other stentless valves such as
the discrepancy between the labeled size and the true
measured internal diameter; b) the lack of any synthet-
ic material that should significantly lessen the risk of
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postoperativeinfections; c) the absence of all ventricu-
lar muscle that is completely removed to offer alower
resistance to the flow. Recently Hvass et a.25 in amul-
ticenter study demonstrated that the Cryolife-O’ Brien
xenograft provides excellent hemodynamic resultsin pa-
tients with small aortic roots. In our report 59 (52.2%)
out of 113 patientswho received a21 or 23 mm (Group
A) Cryalife-O’Brien bioprosthesisin the aortic position,
were retrospectively reviewed and compared to patients
who received a size = 25 mm of the same bioprosthe-
sis (Group B). To avoid the operator-dependent vari-
ability of the echocardiographic measurements, al stud-
ies were performed by one experienced echocardiogra-
pher who was blinded to the size of the prosthesis in-
Serted.

Furthermore in all cases the intraoperative mea-
surement of the patient’s annulus, the choice of the
correct valve size aswell asthe prosthesisimplantation
were performed by the same experienced surgeon and
thus excluded any variability due to those factors. Sim-
ilar to previous reports?, patients receiving small aor-
tic prostheses were mainly female, older, and had dom-
inant aortic stenosis and asmaller BSA. The number of
patientswith EOAI < 0.85 cm2/m2, evidence of a patient-
prosthesis mismatch, was very low and not signifi-
cantly different between groups in the late postopera-
tive period. The actuarial survival in the smaller size
group was comparable to that in the larger size group
and no significant difference was noticed in the pro-
portion free from all postoperative events. All hemo-
dynamic parameters (mean and peak gradients, gjection
fraction, EOA and EOAI) improved over time without
any differences between sizes. Finally both groups had
comparable LVM regression early and late postopera-
tively.

Limitations of the study. Our report presents some
limitations: @) the retrospective nature of the study; b)
the small number of patients even though the relative per-
centage of the small size was higher than in other stud-
ies; ) the follow-up was too short to provide any de-
finitive information about the long-term durability of the
valve that has to be further explored; d) the echocar-
diographic examinations performed at rest gave no in-
formation about the variations in the hemodynamic pa-
rameters under stress.

All investigators are till looking for the most accu-
rate method to compare valve size which is difficult
among surgeons and among centers. The peculiarity of
our study isthat all the operations were performed by
the same surgeon who in all cases used similar criteria
to measure the patient’s annulus and to select the valve
size. Thus a basis for future comparisons between the
stented and stentless valvein our Institution has been es-
tablished.
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In conclusion, the present report confirms that the
Cryolife-O'Brien stentless hioprosthesis can be con-
sidered avalve of choicein patients with asmall aortic
annulus providing excellent hemodynamics and re-
gression of left ventricular hypertrophy.
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