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Summary
Background: Identification of preoperative heart valve surgery risk factors aim to improve surgical outcomes with the
possibility to offset conditions related to increased morbidity and mortality.

Objective: Intent of this study is to identify hospital risk factors in patients undergoing bovine pericardial bioprosthesis
implantation.

Methods: Retrospective study including 703 consecutive patients who underwent implantation of at least one St. Jude
Medical-Biocor™ bovine pericardial bioprosthesis between September 1991 and December 2005 at the Rio Grande
do Sul Cardiology Institute; 392 were aortic, 250 were mitral and 61 were mitroaortic. Characteristics analyzed were
gender, age, body mass index, NYHA (New York Heart Association) functional class, ejection fraction, valve lesions,
systemic hypertension, diabetes mellitus, kidney function, arrhythmias, prior heart surgery, coronary artery bypass graft,
tricuspid valve surgery and elective, urgent or emergency surgery. Main outcome was in-hospital mortality. Relationship
between risk factors and in-hospital mortality was analyzed using logistic regression.

Results: Were 101 (14.3%) in-hospital deaths. Characteristics with significant relationship to increased mortality were
female gender (p<0.001), age over 70 years (p=0.004), atrial fibrillation (p=0.006), diabetes mellitus (p=0.043),
creatinine > 2.4mg/dl (p=0.004), functional class IV (p<0.001), mitral valve lesion (p<0.001), previous heart surgery
(p=0.005), tricuspid valve surgery (p<0.001) and emergency surgery (p<0.001).

Conclusion: Mortality rate observed is accepted by literature and is justifiable due to the high prevalence of risk factors,
showing an increased significance level for female gender, age above 70, functional class IV, tricuspid valve repairs and
emergency surgery. Offsetting these factors could contribute to reduced in-hospital mortality for valve surgery. (Arq
Bras Cardiol 2007;89(2):113-118)
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Introduction

Literature has demonstrated variable risk for heart valve
replacement surgery reporting in-hospital mortality between
1% and 15%, regardless of the type of implant replacement’.
This variation is justified by differences in the demographic
characteristics of the surgical patients, perioperative
techniques, valve implantation position, concomitant surgical
procedures and post operative care.

Surgical experience has demonstrated that factors such as
advanced age, reduced body mass index, presence of kidney
failure, reduced left ventricle ejection fraction, indications
for emergency and repeat valve surgery, among others,
contribute to increased in-hospital mortality and require
greater attention from the doctors involved in the clinical
and surgical patient care®.
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Nevertheless, retrospective studies involving a large number
of patients could identify, with a greater degree of certainty,
the characteristics that can affect surgical outcomes and
create risk stratification models that could be used in different
institutions'. These characteristics are called hospital risk
factors and when identified and averted, can reduce surgical
morbidity and mortality, as well as patient care costs.

The objective of the present study is to retrospectively
analyze a series of patients who underwent St. Jude
medical-Biocor™ bovine pericardial bioprosthesis heart
valve implantations at the Rio Grande do Sul Cardiology
Institute/Cardiology University Foundation, in order to identify
characteristics that influence in-hospital mortality.

Methods

Study design - Retrospective cohort study.

Population - Between September 1991 and December
2005, 703 patients were included in the study who had
undergone at least one St. Jude Medical-Biocor™ bovine
pericardial bioprosthesis implantation at the Rio Grande do Sul
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Cardiology Institute; of these, 359 (51%) were male and 344
(49%) were female. Ages ranged from 17 to 88 years, mean
62.5 years and standard deviation = 12.6 years. In relation
to New York Heart Association (NYHA) functional classes, 19
(2.8%) patients were class I, 151 (22.4%) class I, 348 (51.7%)
class Il and 155 (23.1%) were class IV. Systemic hypertension
was presented by 292 (41.5%) patients, 69 (9.8%) had diabetes
mellitus, 52 (7.5%) had a body mass index (BMI) lower than
20 kg/m? and 343 (49.8%) had a BMI greater than 25 kg/m?2.
Ejection fractions were greater than 50% in 512 (80.4%)
patients, between 30% and 50% in 104 (16.3%) and less
than 30% in 21 (3.3%). Preoperative conditions revealed 532
(75.7%) with sinus rhythm, 152 (21.6%) with atrial fibrillation
and 19 (2.7%) with atrioventricular block. Creatinine serum
was greater than 2.4 g/dl in 13 (1.8%) patients and 6 (0.8%)
were on dialysis.

Valve surgery - All patients underwent cardiopulmonary
bypass during surgery with a membrane oxygenator and
varying levels of hemodilution and hypothermia. The
myocardium was preserved using hypothermic cardioplegia
with ST. Thomas Il solution. Intra and post operative care were
administered as described above'2.

Out of the total number of patients, 506 underwent their
first heart surgery, 142 had previous heart surgery and 55
had undergone two or more heart surgeries, for a total of
703 procedures. The St. Jude Medical-Biocor™ bioprosthesis
implantations included 250 (35.6%) isolated mitral valve
procedures, 392 (55.8%) aortic valve procedures and 61 (8.6%)
mitroaortic procedures. The valve replacement surgeries were
combined with 158 (22.4%) coronary artery bypass grafts
or repair of mechanical defects secondary to myocardial
ischemia and 42 (5.9%) procedures for concomitant tricuspid
valve surgery. In relation to surgery type, 635 were elective,
17 were urgent, 5 were emergency and 20 patients required
repeat surgery.

Outcomes and risk factor definitions - The main outcome
considered was death during the hospital stay for the heart
valve bioprosthesis implantation surgery.

The deaths were classified as: bioprosthesis related (such
as thrombosis, endocarditis or dysfunction causing heart
failure, regardless whether heart surgery was required); surgery
related (rupture of the atrioventricular junction, bleeding);
cardiac related (such as heart failure unrelated to bioprosthesis
failure); or related to factors other than the heart (arising from
complications of other subsystems such as neurological, renal
or pulmonary).

The demographic characteristics evaluated in relation to
in-hospital mortality were: gender, age, cardiac arrhythmias,
ejection fraction, systemic hypertension, diabetes mellitus, body
mass index, kidney failure (creatinine serum greater than 2.4 g/d|
and/or on dialysis), NYHA functional class, type of valve lesion
(aortic, mitral or mitroaortic) and prior heart surgery.

The surgical variables evaluated were: timeframe when
surgery was performed, concomitant surgery (coronary artery
bypass graft and tricuspid surgery), repeat valve surgery and
type of surgery (elective, urgent or emergency).

Ethical considerations - The research project for this
study was submitted to the Research Department of the Rio
Grande do Sul Cardiology Institute and was approved by
the institution’s Research Ethics Committee. Throughout the
study, patient privacy and medical information confidentiality
standards were respected. Current and retrospective patient
information was obtained from the medical charts for patients
who were being followed-up at the institution’s clinic or by
telephone contact made directly or by a clinic assistant.

Data analysis - Univariate and multivariate statistical analysis
to determine predominant and independent risk predictors of
in-hospital mortality was conducted using the software program
SPSS for Windows, version 14.0. These risk predictors were
determined using the chi-square test and logistic regression. In
the multivariate analysis, the greatest discriminatory power of
the variables was used. All significant characteristics (p<0.005)
in the univariate analysis were included in the multivariate
analysis. Risk characteristics were determined when there
was a significant association with in-hospital mortality, using
a critical alpha value of 0.05.

Results

In-hospital mortality - In-hospital mortality was 14.3%.
From the 101 deaths, 2 (1.9%) were bioprosthesis related (1
case of thrombosis in the prosthesis and 1 case of bacterial
endocarditis confirmed by a blood culture with previous
respiratory infection and infection of the venous access);
26 (25.7%) were surgery-related (25 secondary to bleeding
and 1 aorta dissection); 38 (37.6%) were heart-related (30
cases of left ventricle failure, 2 cases of arrhythmia and 6
cases of intraoperatory left ventricle failure); and 35 (34.6%)
were related to factors other than the heart (24 cases of
sepsis causing multiple organ failure, 2 cases secondary to
neurological damage, 1 case of pulmonary embolism and
8 cases of kidney failure). Between 1991 and 1995, 63
procedures were performed, with a mortality rate of 9.5%
(6 deaths); between 1996 and 2000, 295 procedures were
performed with a mortality rate of 14.9% (44 deaths); and
between 2001 and 2005, 345 procedures were performed
with a mortality rate of 14.7% (51 deaths).

Risk factors - The preoperative characteristics, called risk
predictors are summarized in table 1.

The statistically significant characteristics related to
increased mortality were: female gender (p < 0.001), age over
70 years (p = 0.004), atrial fibrillation (p = 0.006), diabetes
mellitus (p = 0.043), creatinine serum higher than 2.4 g/dl (p
= 0.004), NYHA functional class IV (p < 0.001), mitral valve
lesion (p < 0.001) and previous heart surgery (p = 0.005).

The statistically significant surgical characteristics related to an
elevated in-hospital mortality were: concomitant tricuspid valve
surgery (p<0.001) and emergency surgery (p< 0.001). Hospital
mortality was 9.4% for aortic replacement, 20.0% for mitral
valve replacement and 23.0% for mitroaortic replacement.
The higher mortality rate in the mitral valve replacement group
agrees with data in the medical literature'>'°.
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Table 1 — In-hospital mortality according to pre-operative characteristics
Frequency % Mortality % P
Gender
Female 344 48.9 68 19.8 < 0.001
Male 359 51.1 33 9.2
Age
< 50 years 100 14.2 8 8.0 0.004
50-59 years 130 18.5 18 13.8
60-69 years 254 36.2 31 12.2
70-79 years 192 27.4 35 18.2
> 80 years 26 3.7 9 34.6
BMI
< 20 kg/m? 53 7.7 8 15.1 ns
20-25 kg/m? 293 42.5 48 16.4
> 25 kg/m? 343 49.8 43 12.5
Creatinine
> 2.4 mg/dl 13 1.9 6 46.2 0.004
< 2.4 mg/dl 689 98.1 95 13.8
Dialysis
Yes 6 0.9 3 50.0 0.056
No 696 99.1 98 14.1
SH
Yes 292 41.5 39 13.4 ns
No 411 58.5 62 15.1
DM
Yes 69 9.8 16 23.2 0.043
No 634 90.2 85 13.4
NYHA functional class
1/ 170 253 13 7.6 < 0.001
I 348 51.7 44 12.6
vV 155 23.0 40 25.8
Preoperative rhythm
Sinus 532 75.7 64 12.0 0.006
AF 152 21.6 32 21.1
AVB 19 2.7 5 26.3
Ejection fraction
> 50% 512 80.4 71 13.9 ns
30-50% 104 16.3 16 15.4
< 30% 21 3.3 5 23.8
Valve lesion
Aortic 392 55.8 37 9.4 < 0.001
Mitral 250 35.6 50 20.0
Mitroaortic 61 8.7 14 23.0
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Table 1 continuation

Coronary artery bypass graft
Yes 158
No 545

Tricuspid valve repair

Yes 42

No 661
Prior heart surgery

No 506

One 142

Two or more 55

Repeat surgery

Yes 20

No 683
Type of surgery

Elective 635

Urgent 17

Emergency 5

22.5 30 19.0 ns
77.5 71 13.0

6.0 15 35.7 < 0.001
94.0 86 13.0

72.0 60 11.9 0.005
20.2 27 19.0

7.8 14 25.5

2.8 4 20.0 ns
91.2 97 14.2

96.7 77 12.1 < 0.001
2.6 5 29.4

0.8 3 60.0

BMI - body mass index; ns - p value not statistically significant; SH - systemic hypertension; DM - diabetes mellitus; NYHA - New York Heart Association;

AF - atrial fibrillation; AVB - atrioventricular block.

Discussion

Valve implantation surgery is currently the second most
common cardiac surgical procedure and is associated with in-
hospital mortality of 1% to 15%'-*. Preoperative risk predictors
in heart valve surgery have been studied since 1985". Since
then, considerable variations have been reported in the
factors determined as in-hospital mortality predictors. The
differences between the studies have made it more difficult
for surgeons and large surgical centers to implement a risk
stratification model.

Ambler et al' developed a risk stratification model for heart
valve surgery, considering characteristics associated to an
elevated in-hospital mortality, such as age, body mass index,
gender, type of valve lesion, coronary artery bypass graft and/or
concomitant tricuspid valve surgery, kidney failure, diabetes
mellitus, hypertension, low ejection fraction, arrhythmia,
number of previous heart surgeries and surgery priority. The
greatest risk factors were emergency surgery followed by age
over 79 years, kidney failure with dialysis and two or more
prior heart surgeries.

Jamieson et al® identified 51 preoperative characteristics
related to operative and in-hospital mortality. The greatest risk
factors related to an elevated mortality rate were: emergency
surgery, kidney failure (with or without dialysis), repeat surgery
and NYHA functional class IV. Factors with lower risk included
age over 70 years, female gender, urgent surgery, low ejection
fraction, cerebral hemorrhage, congestive heart failure,
arrhythmia and use of inotropic medications.

Hellgrena et al'®, found that the characteristics related

to greater morbidity and mortality for heart valve surgery
were: age over 70 years; elevated NYHA functional class, in
particular class IV; and preoperative cardiac arrest. Edwards et
al" identified repeat surgery, emergency surgery, kidney failure
and cardiac arrest as independent risk factors for isolated valve
replacement surgery.

Nowicki et al?®, in their study on independent risk
factors for aortic valve replacement surgery reported the
following variables: age over 70 years, small body surface,
elevated creatinine, prior heart surgery, NYHA functional
class 1V, prior cardiac arrest, congestive heart failure, atrial
fibrillation, emergency surgery, year of the surgery and
concomitant coronary artery bypass graft surgery. The following
characteristics were statistically significant for mitral valve
surgery: female gender, advanced age, diabetes mellitus,
coronary artery bypass graft surgery, previous stroke, elevated
creatinine, NYHA functional class IV, emergency surgery and
congestive heart failure.

Roques et al?!, using data collected from 5,762 patients
between September and December 1995, published the
EuroSCORE, a predictor of in-hospital mortality. The variables
that were significantly associated with an elevated mortality
were: advanced age, creatinine, prior heart surgery, left
ventricle function, congestive heart failure, pulmonary
hypertension, endocarditis, emergency surgery, multiple valve
replacement or tricuspid procedure and concomitant coronary
artery bypass graft surgery or thoracic surgery.

Braile et al??, in a study including 663 patients who
underwent bovine pericardial valve implantations in the
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mitral position between 1977 and 1988 at the Cardiovascular
Disease Institute in Sao José do Rio Preto (SP), identified
some factors that could interfere with the durability of
the bioprosthesis, such as the patient’s age and metabolic
conditions, the position of the implant as well as the material
and technique used to prepare the valve for implantation.
The authors reported that they preferred doing bioprosthesis
implants in patients over 21 year of age, contradicting other
studies that don’t recommend the use of bioprosthesis for
patients under the age of 30, except for women that wish
to become pregnant®. In-hospital mortality was recorded as
9.2%; 13.2% was recorded for the 586 group | patients (over
age 21) which is lower than the value found in this study
series. The mortality rate for the 77 group Il patients (under
21 years of age) was 6.3%.

Also in Brazil, Brandao et al** presented a study of risk
factors for a series of patients who underwent bileaflet
mechanical prosthesis implantations. The type of prosthesis
used, which was different from that used by the authors
and others reported in literature, could have modified the
distribution of the patient demographic characteristics such
as age, that had a lower mean (38.7 years). Nevertheless,
mortality for the mitral patients was 13.5%, which was higher
than that for the aortic patients (7.5%), and agrees with the
values observed in the present study.

Conclusion

To determine the factors that contribute to in-hospital
mortality, some risk predictors identified by other studies in
literature’"" were used, with emphasis on those presented
by Ambler et al'. This position was taken as the medical
information considered by these authors is readily available
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