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30 The Analysis Of The Risk Factors

THE ANALYSIS OF THE RISK
FACTORS FOR PREOPERATIVE
CHRONIC ATRIAL
FIBRILLATION IN THE
PATIENTS WITH AORTIC
VALVE REPLACEMENT

Objective This study is planned to determine the risk factors for pre-
operative chronic atrial fibrillation (AF) rhythm in the patients who
are undergoing wortic valve replacement(AVR).

Material-Method: This study covers 841 patients who underwent
AVR due to aortic stenosis or regurgitation between the years 1990-
2001 in cardiovascular surgery clinic in Tiirkive Yiiksek Ihiisas
Hospital. In the preoperative period, 46 of the patients (5.46%) have
AF, whereas 795 have normal sinus rhiythin (94.54%). In terins of
the risk factors, the physical examination, electrocardiography
(ECG), chest x-ray, echocardiography, angiography, catheter ard
laboratory parameters that had been recorded in the database, were
examined retrospeciively.

Resulis: In the chronic AF group invelving the 46 patients, old age,
hypoproteinemia, large left atrium, increased heart rate, postapera-
tive inotropic drugs and mechanical support treatment were found
statistically significantly higher when compared with the group of
patients with sirus ehythm.

Conclusions: Although the operative mortality of AVR is low, AF
rhythm has a negative impact on the long term survival. For that
reason, the preaperative risk factors have to be determined careful-
ly and precautions have to be taken into consideration.

Key Words: Atrial fibrillation, aortic valve replacement, risk factors
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trial Fibrillation (AF), is frequently observed in the
Adaii}r open heart surgery practices; especially, in the

patients with valvular heart disease. In isolated aor-
tic valve replacement (AVR) population, AF is seen in
11.32%1 . Preoperative chronic AF is the most important
independent risk factor after AVR2. The important predispos-
ing factors for AF are: old age, history of congestive heart
failure left atrial enlargement, hypertension and the presence
of another valve disease2,3.
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AF negatively affects the hemodynamic state,
lengthens the ventricular recovery period and
delays the discharge in hospital period because
of the complications such as congestive heart
failure, hypotension and thromboembolism.
This results in an increase in mortality and mor-
bidity rates and costl,2.

Moreover, the AF rhythm affects the early and
late survival rates negatively by delaying the
recovery from the negative effects on the
myocardium caused by the pathophysiological
aspects of the open heart surgery4,5,6.

The mechanism of preoperative AF in aortic
valve patients is as follows; the extra load
imposed by the valvular lesion causes an
increase in the left ventricle (LV) wall thickness
or left ventricular volume overload, and there-
fore augments the resistance to forward flow
from the left atrium (LA); Also the atrial tissue
damage7, an increase in the atrial wall tension8,
and a decrease in threshold point of ectopic
focuses? result in an increase in intraatrial con-
duction time and heterogenic spread of the
sinus stimulation in the atriall. This situation
leads to AF by the mechanism of either reentry
or automatism®%,11.

MATERIALS AND METHODS
STUDY GROUP

841 consecutive patients undergoing isolated
AVR between 1990-2001 in Department of
Cardiovascular Surgery, Tiirkiye Yilksek
Ihtisas Hospital were included in this study. The
patients with mitral or tricuspid lesions, coro-
nary artery or congenital heart disease were
excluded, only the patients with aortic valve
problems were observed. The observations
were made retrospectively from the forms that
were enlisted in computer data. Patients who
have chronic AF rhythm preoperatively were
taken as group A, and patients who have sinus
rhythm preoperatively were taken as group B.

STUDY ANALYSIS

In the two patient groups, the preoperative his-
tory of Diabetes mellitus, hypertension and
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ischemic heart disease, and height, weight,
pulse rate, age and gender information were
examined. The findings of the ECG, teleradiog-
raphy, echocardiography, catheterization and
laboratory examination (hematology, biochem-
istry) were also determined. RA-LA diameter,
LV diameter, systolic aortic valve gradient, LV
ejection fraction, fractional shortening and aor-
tic valve leakage degree which are obtained
from the echocardiography were noted down.

STATISTICAL ANALYSIS

Mon-parametric Mann Whitney U Test is used
since the data do not have the conditions for a
parametric test. All of the numeric results were
explained with the approximate value and stan-
dard deviation value. The P value should be
under or equal to 0.05 for statistical validity.

RESULTS

The physical examination findings and demo-
graphic characteristics (age, gender, weight,
height, pulse rate) are shown in Table 1.

Table I: Baseline characteristics.

Group A Gronp B Statistical
Amnalysis

Age 52.93211,67 43,56215,65 .
Gender / Male 35076, 1%)  T28(91,6%) .

Female 10{23,9%) 67(8,4%) .
Weight 5346+4 B8 63,791,294 NS
Height 167.576,75 166434623 NS
Pulse rate 79,70£14,98  67,38£20,65 o

MS: statistically not significant,
* statistically significant P<0,05

Old age and increased heart rate is more fre-
quent in group A (p<0.05); male gender is more
frequent than female gender in both
groups.(P<0.05)

The status of the important risk factors for AF
(DM, HT and atherosclerotic heart disease) are
shown in table 2.

Unimportant atherosclerotic lesions of the right
coronary and the circumflex artery are seen in
low ratio in both groups.
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Table IL:Risk factors status for atrial fibrillation.

Group A Group B Statistical
Analysis
DM  43% 1,7% NS
HT 26,1 % 14 %% ME
ASKH 6,6 % 53% NS

M5: statistically not significant,

In 841 patients, 600 have mixed aortic stenosis
and insufficiency, 210 have isolated aortic
insufficiency and 31 have isolated aortic steno-
sis.

46 patients out of 841 were preoperatively in
AF (26 were AS, 20 were Al) (5,6 %). 43 AVR
patients died because of mediastinitis, bleeding,
congestive heart failure and pulmonary compli-
cations. (2 of them were preoperatively in AF).
The findings of LV hypertrophy, left axis devi-
ation, systolic and diastolic straining were
observed in ECG and no statistically significant
differences could be found between groups A
and B.

The cardiothorasic ratio, opacity in the lungs,
pleural fluid collection, dilatation of the heart
pedicle and pulmonary conus and pulmonary
vascularisation in the teleradiography were
examined and no statistically significant differ-
ences could be found between the two groups.
37 out of 841 patients underwent catheteriza-
tion, and no statistically significant differences
could be found between the two groups.
Diameters of RA, LA, LV (end-diastolic and
end-systolic) and aorta, aortic leakage degree,
systolic aortic gradient, LV EF and FS were
observed in echocardiography and no statisti-
cally significant difference could be found
between the two groups except for the mean LA
diameter in group A is significantly larger than
in group B (3,67£0,31 and 2,73£0,06 (P<0,05),
respectively )

The only significantly different values between
the two groups were hemoglobin, hematocrit,
albumin and globulin levels.
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Table IIT: Comparison of biochemical and hematologi-
cal parameters.

Group A Group B Statistical
Analysis
Albumin 2, 78:2.03  3,63+1.70 .
Globulin 1,901,61 241,55 ”
Hemoglobin 11,8044,25 13,48+4.30 .
Hemotocriie 3689601427 40,26212.23 .

* statistically significant P<0,05

DISCUSSION

AF, which is frequently associated with struc-
tural heart diseases , is an important rhythm dis-
order which affects the early and late survival
of the aortic valve diseases3,4 .Preoperative
chronic AF has a vital importance preoperative-
ly and postoperatively for AVR applied patients
because of its hemodynamic and tromboembol-
ic complications. History of AF is the most
important factor that increases the risks of mor-
tality in early postoperative periods even
though pure AVR has low operative mortality
ratel. Moreover, after 5 years AF is also a
major reason for mortality besides high grade
ventricular failure (especially caused by aortic
incompetence) and multi organ failurel,2. In
the first 5 years, the death risk is 4 times high-
er in groups with AF when compared with sinus
rhythm for AVR applied patients].

AF, the most important independent risk factor
after AVR ,changes the hemodynamic condi-
tions and resting-exercise heart rates .In the
presence of AF, ventricular myocardium cannot
supply enough filling pressure and has not
enough coronary circulation time. Therefore
recovery of myocardial dysfunction (hypertro-
phy-dilatation) is affected negativelyd4,5,6. This
result in an increase in the risk of postoperative
ventricular failure and in increased early and
late morbidity and mortality rates 5,6. Also the
excessive need for inotropic medications and
mechanical support for the patients with AF in
the postoperative period supports this effect.
Thromboembolism is a major clinical problem
of chronic AF patients preoperatively (4.4% per
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patient year) .After AVR ,probability of repeat-
ing thromboembolic attacks is very high and in
a 10 years follow-up study it was found
approximately 28-31 %]1,2. As a result of this ,
history of preoperative thromboembolism relat-
ed with AF is an important risk factor of post-
operative mortality and morbidity 12. Moreover
thromboembolism is a major problem of pros-
thetic valves postoperatively. Risk factors for
thromboembolism are the type and position of
the valve ,old age (70 years and older), pres-
ence of AF ,depressed LV functions, LA dilata-
tion ,thrombosis in LA and history of systemic
embolism .

Beside this, preoperative history of hemorrhage
with chronic AF rises the risk of postoperative
hemorrhage .Repeating hemorrhagic attacks,
AF rhythm and old age are major risk factors
for postoperative hemorrhagic complications
(2.6 % Per patient year)l. Hemorrhage related
with AF can not be explained only as a antico-
agulant treatment complication. Over this, there
should be some undetermined mechanismsl 3.
Older age is a major risk factor for AF.
Generally AF is seen 6.2 % in males and 4.8 %
in females over 65 years old2,3 .In older popu-
lation, incidence of AF is 9.1 % for patients
with clinical cardiac disease, 4.6 % for subclin-
ical disease and 1.6 % for no cardiac disease
(lone AF)3. Degeneration of cardiac electrical
pathways due to aging plays a role in develop-
ment of AF2,3. AVR applied old patients’ rela-
tive survival (observed survival/ expected sur-
vival) is decreased by AF2,14.In present study,
212 patients (25 %) are over 65 years and 32 of
them (15.1 %) have preoperative chronic AF.
In our study albumin and globulin levels of
group A were significantly lower than group B
and previous studies could not identify the rea-
sons and mechanisms of this difference.
Cardiac cases (especially MI, stroke, death) are
shown to be more frequent with microalbumin-
uria. Besides this, microalbuminuria is found to
be responsible for untreated hypertensive
patients diastolic failure independent from LV
hypertrophy and systolic pressure. Therefore,
microalbuminuria is thought to be an indirect
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predictor in early preclinical identificationlé.
Males with microalbuminuria are inclined to
have cardiovascular problems two times more
than normall7. But no relation was found in
females.

Hypoalbuminemia is also told to be a reason of
cardiac arrhythmia and hemodynamic
changes18. In these conditions, whether low
albumin levels affect cardiac metabolism or
hypoalbuminemia is caused by cardiac failure
related with intracellular catabolism and insuf-
ficient synthesis is still under discussion19,20.
To identify this effect; more detailed studies
and large series are needed.

In AF group low hemoglobin and hematocrit
values are thought to be important risk factors.
As a mechanism, low blood cell mass can cause
AF by insufficient oxygen supply to the atrial
tissue .

In the AF group, preoperative pulse rates were
faster than group B . We thought that the rea-
sons are insufficient heart rate control, disobe-
dience of the patient to treatment and nature of
AF as a faster rhythm than NSR .

CONCLUSIONS

In general, operative mortality is low in AVR
applied patients. In this sense, long term sur-
vival must be taken into consideration while
making a decision to operation and risk factors
like AF that affect the postoperative survival
should be observed before AVR. Preoperative
chronic AF usually does not give satisfactory
responses to postoperative electrical and med-
ical cardioversions and cardiac failure with
mortality is more often in patients with stable
AF after AVR. Therefore; AF preventing surgi-
cal approaches should be thought in addition to
cardiac valve operations21.
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