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1. Introduction

The most important feature of abdominal aortic aneurysm (AAA) is to expand
gradually. The rupture occurs when it becomes sufficiently large. Ruptured abdominal
aortic aneurysm (RAAA) remains among the leading causes of death in Western
countries and Lithuania (Carrioccio A 2004, Heather LH 2004, Triponis V 2001,
Urbonavi¢ius S 2002). Postoperative mortality rate of patients operated for ruptured
abdominal aortic aneurysm is 30-80%. Mortality rate after elective aortic repair as
presented in the reports from the larger vascular centers over the world doesn’t go
beyond 3-5 per cent. It is quite clear that AAA should be operated before it ruptures.
Nevertheless the elective AAA surgery confronts with a series of problems. When to
operate these patients, when to wait or not operate at all — is a question which should be
discussed by both clinicians and scientists. It is important to clarify the criteria which
could determine the indications for this operation. The most important criteria to be
considered are patient’s risk factors constituting age, comorbidities, the size of the
aneurysm and its anatomy. Surgical factors such as tactics and technique, as well as
intraoperative and postoperative complications are also of great importance for the
results of operations. As the literature shows the research in the area of risk factors
conditioning the outcome of open AAA repair is far from completion (Bown MJ 2002,
Hoornweg LL 2008, Kniemeyer HW 2000, Noel AA 2001, Peppelenbosch AG 2010).

The review of the literature, especially from countries with strong economies
showed that improving diagnostics, operation techniques, advances in anesthesia and
postoperative care, did not influence significantly the ratio between operations for
ruptured and unruptured aneurysms. In some countries targeted health screening
programs of certain age groups have been carried out. These programs were aimed at
finding out the aneurysms on purpose to treat them electively. Two large studies of this
kind were completed in 2003. They were “Aneurysm Detection and Treatment Study”
performed in the USA and “Small Aneurysm Study” accomplished in Great Britain.
After summarizing their results the recommendations on abdominal aortic aneurysm
treatment were elaborated (Brewster DC 2003). However these and other programs in

pursuit of safer aneurysm surgery by rupture prevention had only a minor impact on



ruptured and unruptured AAA operation ratio. The decrease of mortality in patients
operated for aneurysm rupture was also insignificant.

During the last decade the question whether all patients with hemorrhagic shock
caused by aortic rupture should be operated was raised. Vascular surgeons are still
discussing whether there are patients who could be excluded from operative treatment as
hopeless? Is it possible on the background of certain clinical signs to deprive a patient of
the last chance to survive? Could any criteria be clarified to support the decision? Is the
verdict not to operate on such patient compatible with medical ethics more as this
question emerges in relation with encouragements to save medical budged?
Undoubtedly, most patients with ruptured aneurysms die after surgery and their
treatment cost considerable money. Literature does not reveal which factors constitute
the greatest threat and predict the RAAA’s postoperative complications and mortality
(Carrioccio A 2004, Acosta S 2006, Hardman DT 1996).

2. General Aim of The Thesis

The general aim of the thesis was to evaluate the influence of risk factors on

outcome of abdominal aortic aneurysm operations.

Specific Aims

1. Assessment of the influence of patient age on mortality rate after elective non-
ruptured abdominal aortic aneurysm operations.

2. Assessment of the influence of concomitant heart pathology on mortality rate
after elective non-ruptured abdominal aortic aneurysm operations.

3. Evaluation of the influence of chronic obstructive pulmonary disease on mortality
rate after elective non-ruptured abdominal aortic aneurysm operations.

4. Assessment of the influence of operation technique on the results of abdominal

aortic aneurysm operations.



5. Evaluation of the influence of shock, blood volume deficiency and chronic
concomitant pathology on mortality rate after ruptured abdominal aortic aneurysm
operations.

6. Establishment of the most specific risk factors predetermining the lowest
probability of survival after ruptured abdominal aortic aneurysm operations.

7. Evaluation of the influence of gender, age and concomitant pathology on the
results of ruptured abdominal aortic aneurysm operations.

8. Determine most important risk factors decreasing long-term survival rate after
abdominal aortic aneurysm operations.

9. Determine five year survival rate and the most frequent causes of death of the

patients after abdominal aortic aneurysm operations.

3. Work Originality and Significance

Prevalence, early complications and mortality of cardiovascular disease depend on
the socio — economic and cultural conditions of the society. On assessment of
cardiovascular disease risk factors it has been observed, that in Lithuania and other post-
communist countries, they are diagnosed in younger age than in the developed Western
countries. We have little data on prevalence of peripheral artery disease in Lithuania, and
the importance of risk factors to these diseases. Results of abdominal aortic aneurysm
treatment and impact of various risk factors on them has yet not been analyzed. Such
studies have not yet been performed in the neighboring countries as well — Latvia,
Estonia and Poland. Also we have not found in the literature any evidence of similar

studies carried out in Russia and Belorus.

4. Material and methods

The study has been carried out in the Center of vascular surgery of Clinic of Heart
and Vascular Diseases (Faculty of Medicine, Vilnius University) at Vilnius University
City Hospital (VUCH).

The study was carried out in patients who were operated for ruptured and

unruptured subrenal abdominal aortic and/or the common iliac artery aneurysms in 1%



and 2" vascular surgery departments of Vilnius University City Hospital from 01-01-
1997 to 31-12-2006.

The study was carried out in the Center of Vascular Surgery at Vilnius City
University Hospital and in the Clinic of Heart and Vascular Medicine (Faculty of
Medicine, Vilnius University).

The study comprised patients who were operated for ruptured and unruptured
subrenal abdominal aortic and/or the common iliac artery aneurysms at the Vilnius City
University Hospital from 01-01-1997 to 31-12-2006.

Patients

The first step of this study was to collect data from medical records of patients and
to perform a retrospective analysis of all available data.

Patient demographics, risk factors, arterial blood flow of the lower limbs,
concomitant pathology, blood tests, electrocardiograms, ultrasound and computed
tomography of the abdominal aorta and the iliac arteries, surgical technique and type of
vascular prosthesis, intraoperative and postoperative complications, results of operations
and causes of death were analyzed.

The study included all patients who were operated for ruptured and unruptured
abdominal aortic and/or iliac artery aneurysms. Patients who died during the operation
due to the abdominal aortic aneurysm rupture at the beginning of surgical procedure
were also included. We excluded the patients who were examined or treated in the
Center of Vascular surgery but did not underwent the aortic repair.

The study included 373 patients. Eighty-four (22.5%) of them were operated for
ruptured abdominal aortic and/or iliac artery aneurysms. Three hundred and two (81,0%)
patients recovered.

The short-term results were evaluated analyzing the clinical investigation,
laboratory and imaging data obtained in the near postoperative period covering the time
from admission to the discharge or death of a patient.

For investigation of long-term outcome the letters have been sent to all discharged
patients or their families asking for information about the fate of patients or inviting

them to visit a vascular surgeon at VUCH. In case of patient’s death the information on

10



the cause of death was received. In total, the data of 153 (50.7%) patients were available.
The condition of all patients who presented for examination at the Center was evaluated
by one specialist. One hundred and six patients (69.7%) had died at various periods after
they were discharged from the hospital. In 47(30.3%) patients who presented for
examination at the Center of Vascular Surgery the clinical evaluation was performed by
history, symptoms and signs, measurement of the peripheral arterial blood flow,
ultrasound of the abdominal aorta and the iliac arteries, electrocardiogram and the
consultation of a cardiologist. Comorbidities and other localizations of atherosclerotic
occlusive arterial disease were assessed. The causes of death were ascertained on the
background of the information provided by the Department of Statistics using ICD-10.
The cause of death of certain patients was available from the documents presented by
relatives.

The data on vascular operations performed in the late postoperative period because
of lower limb ischemia were obtained from electronic database of the Center of Vascular
Surgery.

While analyzing the data in the short-term postoperative period, patients were
divided into two groups of patients: 1. patients operated for ruptured AAA and/ or
common iliac artery aneurysms, 2. patients operated for unruptured AAA and/or
common iliac artery aneurysms.

An overall patients’ condition was evaluated according to a history, physical
examination findings and test results and concomitant pathology such as diabetes, renal
disorders and arterial hypertension. Smoking habit was clarified from the history.

Concomitant cardiac pathology and postoperative complications were evaluated in
scores according to Detsky modified cardiac risk index. Detsky score is designed for
operative risk assessment. The sum of the scores shows the degree of postoperative
complications’ risk (Table 1).

According to the criteria of World Health Organization arterial hypertension is
diagnosed if the systolic blood pressure (BP) is =140 mm Hg and the diastolic blood
pressure equals >90 mm Hg.

The renal function was assessed by K* (3.5 to 5.1 mmol/l), urea (up to 65 years —
1.73-8.3 mmol/l, and > 65 years of age - <11.9 mmol/l) and creatinine (women 44-80

umol/l, men 62-106 pmol/l) levels in the blood.
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Diagnosis of diabetes mellitus was established on the background of history. In all
patients diabetes had been diagnosed previously. All patients had type Il diabetes
mellitus.

In all patients the size of the abdominal aortic and the iliac artery aneurysm was

assessed by ultrasound examination. From 2006 it was accomplished also by CT scan.

1. Age older than 70 years 5
2. Prior myocardial infarction:

Last infarction within 6 month 10

Last infarction more than 6 month ago 5
3. Unstable angina within last 6 month 10
4. Angina pectoris:

Canadian angina class 3 10

Canadian angina class 4 20
5. Alveolar pulmonary edema:

Pulmonary edema within one week 10

Pulmonary edema at any time 5
6. Suspected critical aortic stenosis 20
7. Arrhythmia 5
8. Emergency surgery 10

0-15 points — Class 1, low risk
20-30 points — Class 2, moderate risk
>30 points — Class 3, high risk

Table 1. Modified Destky cardiac risk index factors, their values and
interpretation.

General condition and the risk of postoperative complications in patients treated for
ruptured abdominal aortic aneurysm was evaluated also by Hardman index. This index is
a total of scores of five factors, one for each: age > 76 y., loss of consciousness after
admission, plasma creatinine level > 190 pmol/l, Hb <90 g/1, acute myocardial ischemia,
electrocardiogram (ECG) represented by ST-segment depression > 1 mm and/or T-wave
changes. So, Hardman index could range from 0 to 5. According to literature, three and

more scores may result in 100% mortality after surgery.
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Hemorrhagic shock in patients treated for ruptured PAA was determined
immediately upon arrival to the clinic by evaluation of heart rate, systolic blood pressure,
respiratory rate, renal function, level of consciousness, hemoglobin (Hb) and hematocrit
levels. These patients were divided into two groups: 1 — admitted in shock and 2 — no
signs of shock on admission. If free fluid in the abdominal cavity was found with US and
patient’s systolic blood pressure was <90 mm Hg, these patients were immediately
transported to the operating room and additional tests were not carried out.

Blood volume deficit was assessed by comparing the amount of the blood loss
during surgery and transfused blood components and crystalloids solutions during

surgery and after it.

Statistics

Discrete nominal variables were analyzed in 2xk and 2x2 tables, the difference
between variables in table rows and columns was assessed using Pearson’s > test or
Fisher’s exact test. For independent groups analysis of quantitative data Student’s t test
was used. The chosen level of significance was o = 0.05, the statistical significance of
differences was considered when error possibility was p<0.05.

All averages were represented with standard deviation (SD).

Multivariate analysis with binary logistic regression was performed. The overall
pattern of statistical significance was assessed with reference to coefficient of
determination (Nagelkerke R Square).

In logistic regression models the impact of various factors is assessed in the odds
ratio (OR), its statistical significance is assessed using the OR 95 % confidence intervals
(.

For evaluation of the influence on survival of individual risk factors Kaplan-Meier
method was used. The results were compared by Log Rank test. Statistical significance
was accepted at level of p<0.05.

The data were processed using Microsoft Office Excel 2007, and statistical data
processing programs WinPepi v11.4 (2011) and SPSS 17.0 (2008).
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5. Results

Between January 1997 and December 2006 373 patients with abdominal aortic
aneurysm in VUCH were operated, 289 (77.5%) of them were operated for unruptured
AAA, and the remaining 84 (22.5%) patients were treated for ruptured AAA. The ratio

of operations for unruptured and ruptured abdominal aortic aneurysm was 3.47:1.

5.1. Unruptured abdominal aortic aneurysms

Patients
There were 289 (77.5%) operations made — 238 (82.4%) for males and 51 (17.6%)
for females for patients with unruptured abdominal aortic aneurysm. Male and female

ratio was 4.6:1. Distribution of operated men and women by year is shown in Figure 1.

=
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Figure 1. Operated women and men by year.

Mean age of women was 72.1 + 8.1, whereas men age was 67.6 = 8.5 (p<0.0001).

Most of the patients (74.4%) were in age groups of 60 to 79 years. Although in the
group of 60-69 there were more men, in the 70-79 age group there were more women,
this difference was statistically insignificant (p>0.05). Significant differences were
obtained when comparing marginal age groups. In age group <60 years there were
significantly more men (p<0.05, OR 3.33 95% CI 1.01-11.2), and the age group >80
years was made by women (p<0.05, OR 2.66 95% CI 1.2-6.1) (Fig. 2).
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Mortality

In total, 28 (9.7%) patients died — 21 (8.8%) were men and 7 (13.7%) women. The
overall mortality rate for men and women groups did not differ (p> 0.05). The number of
operations and mortality by year is shown in Figure 3. Men and women post-operative
mortality by year is shown in Figure 4.

The comparison of mortality rates by age groups showed no significant difference
between men and women, but the overall mortality of younger than 60 years patients was
significantly lower than in the group > 80 years (p<0.05, OR 6.39 95% CI 1.2-33.4).
Mortality difference of 60 — 69 and 70 — 79 years group was insignificant (p>0.05)
(Table 2).

% 50,0

40,0

30,0

20,0

10,0

0,0

<60 yrs. 60-69 yrs. 70-79 yrs. >80 yrs.

Figure 2. Distribution of men and women in age groups.

38 39 39

@ Operations
B Mortality

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Figure 3. The number of operations and mortality by year.
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Figure 4. Men and women mortality rate by year.

Age group
<60 yrs. 60-69 yrs. 70-79 yrs. >80 yrs,
Men, n (%) 2(4.9) 9(9.0) 7(9.1) 3(15)
Women, n (%) 0(0) 1(6.7) 2(8.7) 4 (40.0)
p >0.05 >0.05 >0.05 >0.05
Total, n (%) 2(45) 10 (8.7) 9(9.0) 7 (23.3)

Table 2. Mortality rate in the age groups for men and women.

It was found that in the group of < 70 years there were significantly more men as

showed no significant difference (p>0.05) (Table 3).

Patient assessment by Detsky

The evaluation of risk by Detsky showed that the difference on average risk score

16

compared with group of > 70 years, while women’ part in the first group was lesser than
in the second group. This difference was statistically significant (p<0.05, OR 2.67 95%
Cl 1.4-5.0). However, the comparison of mortality in both age groups together, as well

as in men and women groups separately in the same or in the different age groups,

between women and men was insignificant (Table 4). Male non-survivors as compared




with male survivors had more comorbidities (p<0.05). The same significant difference
was found when comparing the rate of comorbidities in survivors and non-survivors
patients. Mean Detsky score in non-survivors was significantly higher. Meanwhile, for
female survivors mean Detsky score was lower than in the female patients who died
postoperatively, the difference was insignificant (p = 0.061).

Table 3. The distribution of patients and mortality in age groups
<70 years and >70 years

|
|
|
{
|

Table 4. Detsky score in men and women.

Total Detsky score for all patients in the age group of < 70 years was 10.6 = 9.3
points, and in group of > 70 years the the sum of points was much higher — 17.6 + 8.6
(p<0.05). The detailed comparison of these two age groups is in Table 5. The
concomitant disease rate in age group > 70 years for male and female survivors and all

patients who recovered was higher as compared with the younger group (p,0.05).



Average Detsky score for older women who died after surgery was significantly higher
than that in younger female non-survivors (p<0.05). Average score in older male non-
survivors and in all patients who died postoperatively did not differ significantly from
those younger male non-survivors and all younger patients who died after surgery
(p>0.05) (Table 5).

In age group < 70 years there were more concomitant pathology in male non-
survivors and all non-survivors than in male survivors and all survivors (p<0.05).
Meanwhile, mean scores in recovered and deceased women was similar (p>0.05) (Table
5).

Analysis of Detsky score showed that the role of comorbidities in women in the age
group > 70 years and in non-survivors was higher than in patients who recovered
(p<0.05), but the results for comorbidities in men who died and all non-survivors in this

age group were similar to those who recovered(p>0.05) (Table 5).

Age<70yr. Age 270 yr.
Survivors Non-survivors p | Survivors Non-survivors p
Men 10.3+£9.0 18.6+£10.5 0.044 17.2+83 20.0+8.8 >0.05
Women 7.6+8.3 7.5+£3.5  >0.05 16.7+9.7 233452 0.033
p >0.05 0.037 >0.05 >0.05
Total 10.0£9.0 17.5+10.8 0.036 17.1+8.6 21.3+7.6 0.092

Table 5. Age group scores according to Detsky

We compared two groups of patients: one group of patients who had scores from 0
to 15 points and the other group of patients who scored 20 points and more (Table 6).
We found that patients with more points by Detsky had a significantly higher mortality
(p<0.05, OR 4.0 95% CI 1.8-9.1) (Table 6).

Detsky risk Total, Survivors, Non-survivors,
group n (%) n (%) n (%)
0-15 190 (65.7) 180 (94.7) 10 (5.3)

>20 99 (34.3) 81 (81.8) 18 (18.2)

Table 6. Detsky risk impact on mortality (p<0.05).
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The assessment of comorbidities

The prevalence of concomitant pathology among patients and its impact on
mortality is shown in Table 7. History of myocardial infarction (p=0.048, OR 2.19 95%
Cl 1.0-4.8) or the presence of at least one risk factor according to Detsky (p=0.002, OR
7.3 95% CI 1.7-31.6 were significant for patient’s mortality. Chronic renal insufficiency
was diagnosed two cases; these patients needed no dialysis. The significance of this
factor for mortality is very close to the statistical reliability. The reason of death in one
of the two patients who had this risk factor was a complete failure of renal function.
Diabetes mellitus had no significant effect on mortality, but the prevalence of this factor
in the non-survivors group was higher than in the group of patients who recovered.
Avrterial hypertension and COPD did not significantly influenced mortality rate (p>0.05).

Total, Survivors, Non-survivors,

n (%) n (%) n (%) P
Avrterial hypertension 186 (64.4) 166 (63.6) 20 (71.2) 0.411
Diabetes 13 (4.5) 10 (3.8) 3(10.7) 0.095
COPD 101 (34.9) 90 (34.5) 11 (39.3) 0.612
History of Ml 87 (30.1) 74 (28.4) 13 (46.4) 0.048
Renal insufficiency 2(0.7) 1(0.4) 1(3.6) 0.053

Detsky cardiac risk factors 193 (66.8) 167 (64.0) 26 (92.2) 0.002

Table 7. The concomitant pathology and its impact on mortality.

Total Non - survivors p

Men, Women, Men, Women,

n (%) n (%) n (%) n (%)
Avrterial hypertension 146 (61.3) 40(78.4) 16(724) 4(57.1) >0.05
Diabetes 11 (4.6) 2(3.9) 1(4.8) 2(28.6) >0.05
COPD 95(39.9) 6(11.8) 11 (52.4) 0 (0) <0.05
History of Ml 74 (31.1) 13(255) 10(47.6) 3(429) >0.05
Renal insufficiecy 1(0.4) 1(2.0) 0 (0) 1(14.3) 0.08

Detsky cardiac risk factors 156 (65.5) 37 (72.5) 19 (90.5) 7(100) >0.05

Table 8. The influence of concomitant pathology on mortality in men and women
groups.
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The prevalence of COPD was significantly higher in male non-survivors group as
compared to female non-survivors (p<0.05, OR 8.0 95% CI 1.0-78.0) (Table 8).

Smoking

The assessment of smoking prevalence among patients showed that this risk factor
had no effect on mortality of men and women separately or of men and women together
(p>0.05). We found that in smoking male patients complication rate was significantly
higher than in smoking female patients (p=0.001, OR 10.2 95% CI 2.0-51.8). There was
no difference in complication rates in the group of smoking patients and nonsmoking
patients (p=0.099) (Table 9).

Total, Survivors, Complications, Non-survivors,

n (%) n (%) n (%) n (%) P
Men 142 (59.7) 129 (59.4) 43 (69.4) 13 (61.9) 0.826
Women 5(9.8) 5(11.4) 2(18.2) 0(0) 0.097
P >0.05 0.001 >0.05
Total 147 (50.9) 134 (51.3) 45 (61.6) 13 (46.4) 0.621
p =0.099

Table 9. Smoking prevalence and impact on mortality.

Technique of operations

The number of operations and prosthesis used for abdominal aortic aneurysm
resection are shown in Table 10. The comparison of two operation techniques and
mortality did not show any significant difference (p>0.05). However, by the comparison
of tube and bifurcated graft groups it was found that there was difference in the
incidence of complications (Table 11). There were significantly more peripheral arterial
thromboembolic complications in bifurcated graft group (p=0.035, OR 4.5 95% CI 1.0-

20.4). The frequency of separately compared complications was not significant. The
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comparison of total number of complications showed that the complication rate was
significantly higher in bifurcated graft group (p=0.024, OR 1.88 95% CI 1.1-3.3).

Total, Survivors,  Non-survivors,
n (%) n (%) n (%)
Tube graft 113(39.1) 104 (92.0) 9 (8.0)
Bifurcated graft 161 (55.7) 145 (90.1) 16 (9.9)
To iliac arteries 80 (49.7) 75 (93.8) 5 (6.3)
To femoral arteries 53 (32.9) 45 (84.9) 8 (15.1)
To iliac and femoral arteries 23 (14.3) 21 (91.3) 2 (8.7)
Other 15 12 3

Table 10. The type of graft used and the result of operation.

Tube graft, Bifurcated
n (%) graft, n (%) p

Bleeding 5 (4.4) 6 (3.7) 0.772
Cardiac complications 6 (5.3) 12 (7.5) 0.481
Intestinal complications 4 (3.5) 9 (5.6) 0.432
Peripheral arterial complications 2(1.8) 12 (7.5) 0.035
Pulmonary complications 4 (3.5) 10 (6.2) 0.323
Cerebral complications 1(4.4) 4 (2.5) 0.330
Renal complications 1(0.9) 2(1.2) 0.780
Eventeration 1(0.9) 1(0.6) 0.801
Delirium 1(0.9) 1(0.6) 0.801
Total 25 (22.1) 56 (36.6) 0.024

Table 11. Technique of operation and frequency of complications.

5.2.  Ruptured abdominal aortic aneurysm group

Fifty nine men (70.2%) and 25 women (29.8%) have been operated on for a
RAAA. Of 84 patients, 43 (51.2%) died after the operation and 41 (48.8%) survived. The
mean age for survivors and non-survivors was 71.8 + 9.6 and 74.7 + 9.7, respectively (p

> 0.05). Twenty nine patients (34.5%) were younger than 70 and 55 patients (65.5%)
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were at the age of 70 or older. Twelve patients out of 29 (41.4%) in the younger group
and 31 patients out of 55 (56.4%) in the older group died after surgery (p > 0.05).

Coronary heart disease, history of MI and AH were the most striking concomitant
diseases though their rate did not differ significantly in survivors and in those patients
who died after the operation (Table 12).

. Non-

Risk factors, concoitant pathology Sur:\z%o)rs, survivors, p
n (%)

Smoking 15 (36.6) 10 (23.3) 0.183
Chronic obstructive pulmonary disease 11 (26.8) 12 (27.9) 0.912
Avrterial hypertension 27 (65.9) 22 (51.2) 0.173
Diabetes 1(2.4) 0(0) 0.154
Renal insufficiency 0 0 (0)
History of Ml 16 (39.0) 15 (34.9) 0.695
Coronary heart disease except Ml 31 (75.6) 26 (60.5) 0.137
Peripheral artery occlusive disease 4(9.8) 3(7.0) 0.646
Stroke in the past 3(7.3) 6 (14.0) 0.326
Renal artery stenosis determined previously 0 0
Total 41 43

Table 12. Prevalence and significance of comorbidities.

The influence of age and gender is shown in Table 13. Women were significantly
older than men. Postoperative mortality in women was higher than in men. There was no
significant difference in the mortality rate between patients < 70 years and patients >70
years.

By further evaluation of gender differences it is worth noting that the Detsky score
was significantly higher in men as compared to women: 14.0 = 2.5 and 11.7 £ 1.8
(p<0.05). The Detsky score was almost equal in survivors and in non-survivors: 13.1 =
5.9 and 14.4 + 8.8 (p > 0.05). Detsky risk factors’ influence on mortality rates is
reflected by the data presented in Table 14. Postoperative mortality rate did not depend
on the Detsky score.

Of 41 patients who survived after the operation, theDetsky factors were present in
39 patients (95.1%). The same rate of the Detsky risk factors was among non-survivors.
The incidence of MI did not differ in survivors and non-survivors. Stenocardia was even
more frequent in survivors (p<0.05, OR 0.34 95% CI 0.13-0.86). It should be taken into
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consideration that history data on stenocardia obtained from patients in shock could have

been incomplete (Table 15).

OR
Total Male Female p (95% CI)
Survivors, n (%) 41 (48.8) 33(55.9) 8(32.00 <0.05 2.7(1.0-7.2)
Non-survivors, n (%) 43 (51.2) 26(44.1) 17(68.0) <0.05 2.7(1.0-7.2)

Mean age of survivors, yrs 71.8+9.6 704+9.2 77.6+9.5 0.079
Mean age of non-survivors, yrs 74.7+9.8 71.0+89 80.4+8.3 <0.05

Younger than 70 yrs, n (%) 29 (345) 25(86.2) 4(13.8) <0.05 3.9(1.2-12.7)

Died, n (%) 12 (41.4) 10 (40.0) 2(50.0) >0.05
70 yrs and older, n (%) 55 (65.5) 34(61.8) 21(38.2) <0.05 3.9(1.2-12.7)
Died, n (%) 31(56.4) 16(47.1) 15(71.4) 0.077

p>0.05

Table 13. Age and gender influence to postoperative mortality.

Detsky score, points Total, n (%) Non-survivors, n (%)
0 3(3.6) 1(33.3)
5-10 29 (34.1) 18 (62.1)
15-20 37 (44,0) 17 (45.9)
25-40 15 (17.9) 7 (46.7)

Table 14. Mortality rate by the Detsky score.

The Hardman score was composed of 4 original factors, as there were no patients
with renal insufficiency defined by the Hardman index. Blood pressure < 90 mm Hg was
added to Hardman index variables for more complete assessment of shock but the

influence of this factor was calculated separately (Table 16).

Survivors,  Non-survivors,

Detsky factors n (%) n (%) p

Detsky factor present 39 (95.1) 41 (95.3) >0.05
MI within last 6 months 3 (7.3) 3(7.0) >0.05
M1 beyond 6 months 14 (34.1) 12 (27.9) >0.05
Stenocardia 31 (75.6) 22 (51.2) <0.05
Arrhythmia 15 (36.6) 11 (25.6) >0.05

Table 15. Rate of Detsky factors among survivors and nonsurvivors
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Hardman Total of Ischemia HGB O

index patients, Msr(f;l;ty
score N (%) “

1 27(321) 12(444) 7
2 20(23.8) 13(650) 10
3 10(11.9) 9(90.0) 9
4 2(2.4) 2 (100) 2

Loss of Systolic BP
on ECG, <90g/l, consciousness, <90mmHg,
n n y n

N O N B
\4
NoO©oOoRISaE N
ERNO)
N O OO
NO oM S

Table 16. Relation between the mortality rate and the Hardman score. The difference in
the mortality rate between the group of patients with 1 or 2 points and the group with 3 or
4 points was statistically significant (p<0.05, OR 9.7 95% CI 1.2-81.3). The difference of
the blood pressure level in the group of patients with 1 or 2 points and the group with 3 or
4 points was also significant (p < 0.0001, OR 40.7 95% CI 4.7-355.3).

There was no influence of shock on the complication rate but it increased the
death rate (p<0.05, OR 3.2 95% Cl 1.1-9.0) (Table 17).

Shock No signs shock p

Total, n (%) 64 (76.2) 20 (23.8)
Complications, n (%) 45 (70.3) 13 (65.0) >0.05
Died, n (%) 37 (57.8) 6 (30.0) <0.05

Table 17. Influence of hemorrhagic shock on the outcome surgery.

Ten patients (6 men and 4 women) died during the operation immediately after the
clamping of the abdominal aorta. All these patients were in hemorrhagic shock and older
than 76 years.

The mean blood loss for survivors and non-survivors was 2175.6 + 925 cc and
2568.4 + 1100.1 cc, respectively (p > 0.05). There was no blood volume deficiency
observed in patients who recovered, while in patients who died after surgery blood
volume deficiency was 629.0 + 323.4 cc (p < 0.05). An average time-span from patients’
admission to the start of operation was 660.0 = 1154.2 min and 222.1 + 348.1 min for

survivors and non-survivors, respectively (p = 0.08).
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Sixteen patients were transferred urgently from the admission-room to the
operating theatre because of hemorrhagic shock and unstable hemodynamics. Six of
them survived after the operation. The condition of 3 patients was evaluated by 3 points
according to the Hardman index. The patients had unstable hemodinamics because of
hemorrhagic shock. In the rest 3 patients instability could be ascribed to the severe
cardiac impairment (acute myocardial ischemia on the ECG). Of 10 deceased patients, 2
were evaluated by 4 points according to the Hardman index and were characterized by
such factors as age, low hemoglobin, ischemia on the ECG and loss of consciousness.
Four patients were given 3 points for age, hemoglobin < 90 g/l and myocardial ischemia.
Two points in one patient reflected the age factor and the hemoglobin level <90 g/l. In 7
out of these 10 patients low systolic blood pressure (< 90 mm Hg) was observed.

The mortality rate was compared in patients with the maximum Detsky score and
with patients given maximum points according to the Hardman index. Seven patients out
of 15 (46.7%) with the Detsky score of > 25 died, whereas 11 patients out of 12 (91.7%)
died with > 3 points by the Hardman index (p = 0.01, OR 12.6 95% CI 1.3-123.9).

The most important complications that determined poor outcome of patients were
bleeding, cardiac and renal function impairment. Respiratory complications were also of

significance (Table 18).

n, (%) Survivors, su:\\l/(i)\r/]ors, p OR
n (%) n (%) (95% CI)

Total of patients 56 (66.7) 13(23.2) 43(76.8) <0.00001 44.2(9.3-211.7)
Bleeding 20(35.7) 1(24) 19(44.2) <0.00001 31.7(4.0-252.7)
Cardiac 18(32.1) 0(0) 18 (41.9) <0.00001 28.8(3.6-230.1)
Intestinal 10 (17.9) 3(7.3) 7(16.3) >0.05

Peripheral thrombembolism 8 (14.3) 4 (9.8) 4(9.3) >0.05

Respiratory 18(32.1) 5(12.2) 13(30.2) <0.05 3.1(1.0-9.7)
Cerebral 4(7.1) 2(4.9) 2(4.7) >0.05

Renal insufficiency 5(8.9) 0 (0) 5 (11.6) <0.05 7.0(1.0-66.5)

Table 18. Complications rate in survivors and non-survivors.

The higher complication rate was observed in patients who received a bifurcated
graft (p=0.037, OR 3.0 95% CI 1.0-8.4). This was for the account of minor impairment
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of intestinal and respiratory function or peripheral thrombembolic events, which did not
cause severe ischemia of the extremities and did not need surgery. They were
accompanying major complications but did not play any role in determining
postoperative mortality. The rate of major complications was almost the same in the two
groups according to the technique used (Table 19). Therefore there was no significant
difference in the mortality rate between the patients operated on by the placement of a
tube graft and by aortobifemoral, aortobiiliacal or aorto-iliacal-femoral graft
implantation (Table 20).

Table 19. Technique of aortic reconstruction and frequency of
complications.

Table 20. Complication and mortality rate in individual prosthetic groups.



In 2 patients (4.8%) ligation of the abdominal aorta was carried out and
axillobifemoral bypass procedure was performed. Both patients died after surgery
because of further hemorrhagic shock complications. Sixteen patients out of 41 (39.0%)
died after tube graft insertion. Seventeen patients out of 31 (54.8%) died operated on by
means of a bifurcated graft. The difference was insignificant (p = 0.092).

The mean hospital stay of survivors was 16.1 + 7.2 days, whereas in the group of

non-survivors the mean hospital stay was 6.3 + 8.8 days (p < 0.000001).

5.3. Follow-up results

Of 373 patients who were operated for ruptured or unruptured abdominal aortic
aneurysm, 302 (81.0%) were recovered. Follow-up data were obtained in 153 (50.7%)
patients and information on concomitant diseases and cause of death were analyzed. One
hundred and thirty-seven (89.5%) of these were men and 16 (10.5%) women. One
hundred and six (69.3%) patients died during follow-up period: 95 (69.3%) males and 11
(68.8%) females. Their average survival after surgery was 75.2 + 4.4 months (95%, Cl
66.6 t0 83.7).

According to the findings the causes of death and their frequency is shown in Table
21. The three most common causes of death were ischemic heart disease, stroke and
malignancies. In other 5 patients ruptured aneurysm of other localization was diagnosed.

Follow-up period was from 0 to 144 months. The fact of death, the cause of death
was recorded.

Forty-seven (30.7%) patients were invited for control to the hospital or to the
outpatient clinic of VUCH by one vascular surgeon.

It was found that 40 (85.1%) patients had progressing cardiac pathology, 5 (10.6%)
had had coronary bypass surgery, six (12.8%) were operated on for anastomotic
pseudoaneurysm, 39 (83.0%) patients underwent surgery for advanced peripheral arterial

pathology. One (2.1%) patient was operated for ruptured iliac artery aneurysm.
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Causes of death n (%)

Cardiac 36 (34.0)
Stroke 13 (12.3)
Malignancies of other localization 12 (11.3)
Lung cancer 9 (8.5)
Ruptured aneurysm 5 (4.7)
Arterial hypertension 5(4.7)
Renal insufficiency 5(4.7)
Atherosclerosis 6 (5.7)
Pneumonia 5(4.7)
PATE 2(1.9)
Tuberculosis 2(1.9)
Bleeding from the gastrointestinal tract 2(1.9
Other reasons 2(1.9
Multiple myeloma 1(0.9)
Pancreatitis 1(0.9)

Table 21. Causes of death in follow-up period after
abdominal aortic aneurysm operations.

Gender

During follow-up period it was found that the gender did not influence the survival
of patients (p>0.05). Mean survival rate for men was 74.8 + 4.5 months, for women it
was 75.4 + 15.5 months (Fig. 5).

Age
The comparison of survival rate during follow-up period for all age groups showed
that patient survival rate was directly proportional to the patient’s age. The survival rate

for older groups compared to the younger age group was significantly lower (p<0.05).
The data are shown in Tables 22 — 23 and in Figures 6 and 7.
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Gender

Survival

—I1 Men
—1 Women
~+ Men - censored
o~ Women - censored

T T T T
0 50 100 150

Months

Figure 5. Cumulative survival rate by Kaplan-Meier
method after abdominal aortic aneurysm operations for
men and women (p>0.05 Log Rank test).

Table 22. Mortality rate in age groups of

Table 23. Survival rate for different age
patients during follow-up period.

groups of patients who died during
follow-up period.
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Age groups Age groups <70 yrs and >70 yrs

N <60 yr. |
—160-69 yr. ! —1 <70 yrs
70-79 yr. —I1 270 yrs
—1>80 yr. — <70 yrs - censored
—<60 yr. - censored —F= 270 yrs - censored
——-60-69 yr. - censored
70-79 yr. - censored
— >80 yr. - censored
E g
= 5
= =
i~ =
2 7]
o o
T T T T T T T T T T T T T T T T
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Months Months

Figure 6. Cumulative survival rate of Figure 7. Cumulative survival rate of

patients by Kaplan-Meier method after patients by Kaplan-Meier method after

abdominal aortic aneurysm operations for abdominal aortic aneurysm operations for

different age groups (p<0.05 Log Rank test). age groups <70 years and >70 years (p<0.05
Log Rank test).

Detsky risk factors

The comparison of mortality rate during follow-up according to Detsky score
before surgery, showed that the presence of concomitant diseases very important factor
in determining patient mortality during follow-up period. Patients without concomitant
pathology or with fewer diseases had higher survival rates compared to groups of
patients with more points by Detsky (p<0.05). The assessment of patients groups are
given in Table 24 and Figure 8.

In patients who had no risk factors the mortality rate was lower in these who had
one or more risk factors and survival rate after surgery was higher (p<0.05). The results
of this comparison are illustrated in Tables 25 — 26 and Figure 9.
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Detsky  Average, DETSKY score

score month

Detsky score

-0

15
10

—15
20

—+0 - censored

—=5 - censored

0 110.6+10.8 “
5 89.8+8.2
10 53.6£10.5 _
15  81.4+10.8 g
20 57.348.6 ;
25  60.9+14.1 @
30 72.6422.9
35  46.0+24.8

o

10 - censored
—+-15 - censored
20 - censored
25 - censored
—+-30 - censored

Total 75.24+4.4 T T T
0 20 40

Month

T T T T —+-35 - censored
80 100 120 140

Table 24. Detsky  Figure 8. Cumulative survival rate by Kaplan-Meier method after
score and survival rate  abdominal aortic aneurysm operations for different Detsky score

of patients. (p<0.05 Log Rank test).

Detsky risk Total, Non-survivors,
factors n (%) n (%)
No risk factor 20 (13.1) 7 (35.0)

One or more risk

. 133(86.9) 99 (74.4)

Table 25. Mortality of patients with no risk
factor and one or more risk factor according
to Detsky during follow-up period.

Smoking

. Survival,
Detsky risk factors month
No risk factor 117.1£9.2
One or more risk 68.444.5

factor

Table 26. Survival rate of patients
with no risk factor and one or more
risk factor according to Detsky
during follow-up period.

Smoking as a risk factor didn’t have any higher impact on patient survival and

mortality rates during follow-up period. From 63 (41.2%) patients who didn’t smoke
before surgery, 41 (65.1%) died and from 90 (58.8 %) smokers, 65 (72.2%) patients died

(p>0.05). Mean survival rate for patients who didn’t smoke before surgery was 76.8 +

7.5 months and for smokers — 73.7 + 5.3 months. Comparison of these two patient

groups is presented in Figure 10.
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Detsky risk factors

Survival

—I71 No Detsky risk factors
—1 With dtsky risk factors
— No Detsky risk factors - censored

| —+ With detsky risk factors - censored

Smoking

Survival

1 J T 1 T T T
0 %5 80 75 100 138 0 20 40 60 80 100 120 140
Months Months
Figure 9. Cumulative survival rate by Figure 10. Cumulative survival rate by

Kaplan-Meier method after abdominal
aortic aneurysm operations for patients
without and with one or more risk factors
by Detsky during follow-up period
(p<0.05 Log Rank test).

Myocardial infarction

Kaplan-Meier method after abdominal aortic
aneurysm operations for smokers and
nonsmokers during follow-up period (p>0.05
Log Rank test).

Fifty-five (35.9%) patients had history of myocardial infarction before aortic

aneurysm surgery, 42 (76.4%) of them died during follow-up period. Mean survival rate

of these patients was 62.9 + 7.3 months.

Of 98 (64.1%) patients without history of MI, 64 (65.3%) died during follow-up

period and their mean survival rate was 81.2 = 5.2 months.
Although mortality of patients with M1 during follow-up period was higher and the
average survival was shorter, myocardial infarction as a risk factor was not significant

(p=0.059). Comparison of these two patient groups is shown in Figure 11.
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History of MI Signs of arrhythmia on ECG

Survival
Survival

—I11 History of MI
—I"1 No history of MI
—+ History of MI - censored

o —+ No history of MI - censored

—I1 No signs of arrhythmia on ECG

—I1 Arrhythmia on ECG

_i No signs of arrhythmia on ECG -
censored

o]~ Arrhythmia on ECG - censored

T T T T T T T T T T T T T T T T
20 40 60 80 100 120 140 0 20 40 60 80 100 120 140

Months Months

Figure 11. Cumulative survival rate by Figure 12. Cumulative survival rate by
Kaplan-Meier method after abdominal aortic Kaplan-Meier method after abdominal aortic
aneurysm operations for patients without aneurysm operations for patients without and
and with history of MI during follow-up with signs of arrhythmia on ECG during
period (p=0.059 Log Rank test). follow-up period (p>0.05 Log Rank test).

Arrhythmia

The impact of heart rhythm disturbances didn’t have noticeable impact on follow-
up results (p>0.05). In 24 (15.7%) patients chronic cardiac arhythmia was diagnosed
before surgery, 17 (70.8%) of these died during follow-up period. Their average survival
was 65.9 + 11.3 months.

Of 129 (84.3%) patients who had no cardiac arrhythmias during follow-up period,
89 died (69.0%) and their average survival was 76.8 + 4.7 months (Figure 12).

Myocardial ischemia

Fifty-seven (37.3%) patients had signs of myocardial ischemia on ECG, 43 (75.4%)
of them died during follow-up period. The mean survival rate of these patients was 75.0
+ 6.7 months.

Of 96 (62.7%) patients who had no signs of cardiac ischemia on ECG before
surgery, 63 (65.6%) died during follow-up period and mean survival rate after surgery
was 74.5 £ 5.6 months.

Differences in these groups were insignificant (p>0.05) (Figure 13).
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Myocardial ischemia

Survival

No signs of myocardial
ischemia on ECG

Signs of myocardial
ischemia on ECG

No signs of myocardial
ischemia on ECG - censored
o+ Signs of myocardial

e ischemia on ECG - censored

Months

Stenocardia

Survival

71 No stenocardia
71 With stenocardia

— No stenocardia - censored
o ~ With stenocardia - censored

T T T T T
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Months

T T T
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Figure 13. Cumulative survival rate by
Kaplan-Meier method after abdominal aortic
aneurysm operations for patients without
and with signs myocardial ischemia on ECG

during follow-up period (p>0.05 Log Rank
test).

Stenocardia

Figure 14. Cumulative survival rate by
Kaplan-Meier method after abdominal aortic
aneurysm operations for patients without and
with stenocardia during follow-up period
(p<0.05 Log Rank test).

In 77 (50.3%) patients had symptoms of stenocardia, 58 (75.3%) of them have died

during follow-up period. The mean survival of these patients was 67.2 + 5.8 months.

In 76 (49.7%) cases symptoms of stenocardia were not found, and mortality rate
among them was lower — 48 (63.2%) patients died. The mean survival of these patients
after surgery was higher — 82.6 + 6.2 months (p <0.05) (Fig. 14).

Cardiac risk factors

From 55 (35.9%) patients without cardiac risk factors 33 (60.0%) patients died.
Meanwhile, from 98 (64.1%) patients who had these risk factors 73 (74.5%) patients

died.

Average survival during follow-up period of patients who had no cardiac risk

factors was 86.3 + 7.1 months, while the mean survival rate after surgery for patients
who had cardiac risk factors was significantly lower — 68.6 + 5.4 months (p<0.05).

Those differences between the two groups are shown in Figure 15.
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Cardiac risk factors

Survival

—7 No cardiac risk factors
—71 With cardiac risk factors
— No cardiac risk factors - censored

o — With cardiac risk factors - censored
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Arterial hypertension

Survival

—I71 No arterial hypertension
—I71 Arterial hypertension
~t= No arterial hypertension - censored
~+= Arterial hypertension - censored
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Figure 15. Cumulative survival rate by
Kaplan-Meier method after abdominal
aortic aneurysm operations for patients
without and with cardiac risk factors by
Detsky during follow-up period (p<0.05

Figure 16. Cumulative survival rate by
Kaplan-Meier method after abdominal aortic
aneurysm operations for patients without and
with arterial hypertension during follow-up
period (p>0.05 Log Rank test).

Log Rank test).

Arterial hypertension

Ninety-three (60.8%) patients had arterial hypertension diagnosed before surgery,
66 (71%) of them died during follow-up period. The average survival of these patients
was 72.3 £ 5.5 months.

Of 60 (39.2%) patients without arterial hypertension, 40 died (66.7%). Their
average survival was 79.0 = 7.0 months.

The differences between the two groups were insignificant (p>0.05). A comparison
of groups is presented in Figure 16.

Chronic obstructive pulmonary disease

In 61 (39.9%) patient COPD was diagnosed before the abdominal aortic aneurysm
resection, 49 (80.3%) of them died during follow-up period. Average survival of these
patients was 59.5 £ 6.0 months.

Meanwhile, of 92 (60.1%) patients who had no signs of COPD prior to surgery, 57

(62.0%) died during follow-up period. The mean survival rate after surgery was

35



significantly higher — 85.1 + 5.8 months (p<0.05). These two groups of patients are
compared in Figure 17.

Diabetes mellitus

Eight (5.2%) patients had type Il diabetes mellitus before the operation. They were
treated with oral medications or insulin. Seven (87.5%) patients of them died during
follow-up period. Their average survival after surgery was 50.1 & 12.5 months.

From 145 (94.8%) patients without DM, 99 (68.3%) patients died. Their survival
rate after surgery was 76.5 + 4.5 months.

There was no difference between these two groups (p>0.05) (Figure 18).

Chronic obstructive pulmonary disease Diabetes mellitus
1 1 — No DM
DM
~~ No DM - censored
~~ DM - censored
= =
< Z
> >
= 9
= =
72} @
—I71 No signs of COPD
—I71 Signs of COPD
—+ No signs of COPD - censored
—t= Signs of COPD - censored
o o
T T T T T T T T T T T T T T T T
0 20 40 60 80 100 120 140 0O 20 40 60 80 100 120 140
Months Months

Figure 17. Cumulative survival rate by Figure 18. Cumulative survival rate by
Kaplan-Meier method after abdominal Kaplan-Meier method after abdominal aortic
aortic aneurysm operations for patients aneurysm operations for patients without and
without and with COPD during follow-up with Diabetes mellitus during follow-up
period (p<0.05 Log Rank test). period (p>0.05 Log Rank test).

History of stroke

Seven (4.6%) patients had history of stroke before surgery, four (57.1%) of them
have died during follow-up period. Mean survival rate of these patients after surgery was
84.6 = 17.9 months.
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Of 146 (95.4%) patients who had no history of stroke, 102 (69.9%) died during
follow-up period. Mean survival rate of them after surgery was 74.5 = 4.5 months).

These two groups of patients had no significant difference (p>0.05) (Figure 19).

Technique of operation

Patients were divided into three groups according to technique of surgery — tube
graft, bifurcated aortic prosthesis and other reconstructive surgery. The comparison of
mortality and survival of these three groups of patients during follow-up period didn’t

show any significant differences (p>0.05). Comparison of these groups is presented in
Table 27 and Figure 20.

. Total, Non- Survival,
Technique of o i
operation n (%) survivors, months
n (%)
Tube graft 63 (41.2) 46 (73.0) 72.3£6.8
Bifurcated graft 85 (55.6) 56 (65.9) 77.7£5.9
Other 5(3.3) 4 (80.0) 60.24+22.2

Table 27. Comparison of mortality and survival rate in groups of
different technique during follow-up period.

History of stroke before surgery Technique of operation

—Tube graft
—IMBifurcated graft
Other
Tube graft -
+censored
Bifurcated graft -
+censored
Other - censored

g

Survival
Survival

—I1 No history of stroke
—I71 History of stroke
—+ No history of stroke - censored
o — History of stroke - censored

T T T T T
0 20 80

Months

I | f T T T T T T
100 120 140 0 20

Months

Figure 19. Cumulative survival rate by
Kaplan-Meier method after abdominal aortic
aneurysm operations for patients without and
with history of stroke during follow-up
period (p>0.05 Log Rank test).
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aneurysm operations for different surgery
technique groups during follow-up period
(p>0.05 Log Rank test).
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Figure 21. Survival rate after abdominal aortic aneurysm operations.

Of all patients 78.4% survived one year after abdominal aortic aneurysm
operations. Twelve years survival rate was only 5.2%. Five years survival rate after

abdominal aortic aneurysm surgery was 48.8% (Fig. 21).

6. Conclusions

1. Age is a risk factor for postoperative mortality of patients operated for
nonruptured aortic aneurysm.

2. Ischemic heart disease reduces survival rate after elective aortic aneurysm
surgery.

3. Chronic obstructive pulmonary disease as an indipendant risk factor which
increases mortality of men after surgery for non-ruptured aneurysm.

4. Aortobifemoral grafting is related to higher incidence of peripheral arterial
complications than aortic repair with a tube graft.

5. Shock and blood volume deficiency are more significant risk factors than
chronic heart pathology.
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There are no reliable factors predicting postoperative death of patients
operated for ruptured aortic aneurysm and therefore the criteria for depriving
patients of the operation do not exist.

Age, female gender and concomitant heart disease are the most negative
predictors of outcome after ruptured abdominal aortic aneurysm surgery.
Advanced age and pronounced heart pathology as well as chronic obstructive
pulmonary disease are the factors decreasing long-term survival rate after
abdominal aortic aneurysm operations.

Five year survival rate after aortic aneurysm resection was 48,4 %. The most

frequent causes of death were chronic heart disease, stroke and malignancies.

7. Practical recommendations

1.

In spite of high probability of rupture which is determined by the size of an
aneurysm the elective surgery should be declined in cases of age >70 years,

myocardial infarction and chronic obstructive pulmonary disease.

. All patients presented with ruptured abdominal aortic aneurysm should be

operated in spite of their critical condition.
Patients operated for the abdominal aortic aneurysm should undergo
periodical postoperative control for cardiovascular, respiratory and other

systems in an out-patient clinic.
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8. Santrauka lietuviy kalba

Ivadas

Progresuojantis arterijos plétimasis gali sukelti aneurizmos plySima, ir jo padariniai
dazniausiai yra katastrofiski visam organizmui. PlySusi pilvinés aortos aneurizma
(PPAA) islieka viena daznesniy mirties priezaséiy Vakary Salyse ir Lietuvoje (Carrioccio
A 2004, Heather LH 2004, Triponis V 2001, Urbonavic¢ius S 2002). Mirtingumas po
pilvinés aortos aneurizmos planinio operacinio gydymo, jvairiy centry duomenimis,
tesiekia 3-5 %, o plySus pilvinés aortos aneurizmai mirtingumas siekia 30-80 %.
Tobuléjant diagnostikos ir gydymo metodams, didéjant Sios patologijos gydymo
patirciai, daugéjant planiniy operacijy skaiciui ir geréjant gydymo rezultatams, plySusiy
pilvinés aortos aneurizmos atvejy nemazéja, o mirtingumas po plysusios pilvinés aortos
aneurizmos islieka labai didelis (Bown MJ 2002, Hoornweg LL 2008, Kniemeyer HW
2000, Noel AA 2001, Peppelenbosch AG 2010).

Sios patologijos diagnostika pageréjo, kai buvo pradétos tam tikro amziaus
pacienty grupiy tikslinio sveikatos patikrinimo programos (screening). Siy programy
tikslas — kuo anks¢iau nustatyti pilvinés aortos patologija ir jg gydyti planine tvarka.
2003 metais buvo baigti du didelés imties tyrimai: Jungtinése Amerikos Valstijose —
»~Aneurizmos nustatymas ir gydymas“ (ADAM) ir Didziojoje Britanijoje — ,,Mazos
aneurizmos™ (UKSAT). Apibendrinus S§iy tyrimy rezultatus buvo suformuluotos ir
pateiktos pilvinés aortos aneurizmos gydymo rekomendacijos (Brewster DC 2003).

Daug veiksniy, pavyzdziui, amZius, gretutinés ligos, nestabili hemodinamika, daro
itaka PPAA pooperaciniy komplikacijy dazniui ir mirtingumui (Axelrod DA 2001,
Halpern VJ 1997, Hultgren R 2007, Katz DJ 1997, Lindblad B 2005). I§ literatiiros
Saltiniy neaisSku, kurie veiksniai sudaro didziausig grésme ir lemia plySusios pilvinés
aortos aneurizmos pooperacines komplikacijas bei mirtinguma. Kai kuriuose Saltiniuose
pazymima, kad wuzsitesusio Soko bilisenos ligoniai, turintys inksty funkcijos
nepakankamumo pozymiy, neoperuotini. Literatiiroje pateikiamos tik santykinés PPAA
operacinio gydymo kontraindikacijos, Kkurias apibendrina Hardmano indeksas
(Carrioccio A 2004, Acosta S 2006, Hardman DT 1996).
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Darbo tikslas
Nustatyti ir jvertinti rizikos veiksniy jtaka pilvinés aortos aneurizmos operacijy

rezultatams.

Darbo uZdaviniai

1. Ivertinti paciento amziaus jtaka pooperaciniam mirtingumui po neplySusios
pilvinés aortos aneurizmos operacijy.

2. lvertinti paciento gretutinés Sirdies patologijos jtakg pooperaciniam mirtingumui
po neplysusios pilvinés aortos aneurizmos operacijy.

3. Ivertinti obstrukcinés plauciy ligos jtaka pooperaciniam mirtingumui po
neplySusios pilvinés aortos aneurizmos operacijy.

4. Jvertinti operacijy apimties jtaka pilvinés aortos aneurizmos chirurginio gydymo
rezultatams.

5. Jvertinti Soko, nukraujavimo bei Iétinés gretutinés patologijos poveikj
mirtingumui po plySusios pilvinés aortos aneurizmos operacijy.

6. Nustatyti rizikos veiksnius, lemiancius maziausia i§gyvenamumo tikimybe po
plySusios aortos aneurizmos operacijy.

7. lvertinti paciento lyties, amziaus bei gretutinés patologijos jtaka plySusios
pilvinés aortos aneurizmos chirurginio gydymo rezultatams.

8. Nustatyti svarbiausius rizikos veiksnius, lemiancius blogesnj iSgyvenamuma
veélyvuoju pooperaciniu laikotarpiu.

9. Nustatyti pacienty penkeriy mety iSgyvenamumg vélyvuoju pooperaciniu
laikotarpiu po pilvinés aortos aneurizmos operacijy bei daZniausias pacienty

mirties priezastis.

Darbo naujumas

Sirdies ir kraujagysliy ligy paplitimas, iy ligy ankstyvos komplikacijos ir
mirtingumas priklauso nuo socialiniy — ekonominés bei kultiirinés visuomenés biklés.
Vertinant Sirdies ir kraujagysliy ligy rizikos veiksnius pastebéta, kad Lietuvoje ir kitose
pokomunistinése Salyse jie iSaiSkinami jaunesniems individams nei iSsivysciusios
Vakary Salyse. Apie aortos ir periferiniy ligy paplitima Lietuvoje, rizikos veiksniy

reikSme¢ Siy ligy gydymo rezultatams turime labai mazai duomeny. Pilvo aortos
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aneurizmos gydymo rezultatai, jvairiy rizikos veiksniy poveikis jiems visai nenagrinétas.
Tokie tyrimai neatlikti ir kaimyninése Salyse Latvijoje, Estijoje bei Lenkijoje. Taip pat
laisvai pasiekiamoje mokslinéje spaudoje neradome jokiy duomeny apie panasius

tyrimus, kurie buty atlikti Baltarusijoje ar Rusijos Federacijoje.

Darbo metodika

Tyrimas buvo atliktas Vilniaus universiteto Medicinos fakulteto Sirdies ir
kraujagysliy ligy klinikos Kraujagysliy chirurgijos centre, esanéiame Vilniaus miesto
universitetingje ligoninéje (VMUL).

Tirti pacientai, kurie buvo operuoti dél plySusios ir neplySusios subrenalinés
pilvinés aortos ir/ar bendryjy klubo arterijy aneurizmos VMUL Pirmajame ir Antrajame
kraujagysliy chirurgijos skyriuose nuo 1997 m. sausio 1 d. iki 2006 m. gruodzio 31 d.

Duomenys rinkti nuo 2007 m. spalio 1 d. iki 2011 m. sausio 31 d.

Pirmame tyrimo etape i§ VMUL archyvo buvo paimtos ir retrospektyviai
iSanalizuotos 1997-2006 m. operuoty dél pilvinés aortos ir/ar klubo arterijy aneurizmos
pacienty gydymo stacionare ligos istorijos.

Registruoti pacienty demografiniai duomenys, rizikos veiksniai, apatiniy galtiniy
arterinés kraujotakos bitiklé, gretutiné visy organy sistemy patologija, atlikty bendro ir
biocheminio kraujo tyrimy, elektrokardiogramos, pilvinés aortos ir klubo arterijy
ultragarsinio bei kompiuterinés tomografijos tyrimy rezultatai, operacijos apimtis bei
jsitito kraujagyslés protezo tipas, operacijos metu ir pooperaciniu laikotarpiu kilusios
komplikacijos, pakartotinés intervencijos, mirties prieZastys.

I tyrima jtraukti visi pacientai, kurie buvo operuoti dél plySusios ir neplySusios
pilvinés aortos ir/ar bendryjy klubo arterijy aneurizmos. [traukti ir tie pacientai, kurie
miré operacijos metu tik pradéjus chirurgines manipuliacijas. | tyrima nejtraukti
pacientai, kurie buvo tiriami ar gydomi angiochirurgijos skyriuose, bet dél jvairiy
priezasCiy aneurizmos rezekcijos operacija jiems neatlikta.

IS viso | tyrima jtraukti 373 pacientai, 84 (22,5 %) i§ jy operuoti dél plySusios
pilvinés aortos ir/ar klubo arterijy aneurizmos. Po operacijos pasveiko 302 pacientai.

Isanalizuoti ankstyvieji gydymo rezultatai. Ankstyvuoju pooperaciniu laikotarpiu

laikytas laikas iki paciento hospitalizacijos pabaigos.
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Antrame tyrimo etape pagal turimus pacienty kontaktinius duomenis iSsiysti laiskai
su kvietimais visiems po PAA operacinio gydymo pasveikusiems pacientams atvykti i
VMUL issitirti. I$ viso gauta informacijos apie 153 (50,7 % ) pacientus. | kitus laiskus
negauta jokio atsakymo. I§ gauty atsakymy suzinojome, kad 106 (69,7 % ) pacientai jau
yra mirg.

Kai kuriy jy mirties priezastis buvo nurodyta paciento artimyjy atsiystuose
atsakymuose. Visy mirusiy pacienty mirties priezastys (pagal TLK-10) bei datos buvo
patikslintos rastu kreipiantis j Statistikos departamenta.

Papildomai duomeny apie buvusiems pacientams vélesniu laikotarpiu atliktas kitas
kraujagyslines operacijas gauta perzitréjus VMUL Kraujagysliy chirurgijos centre
veikiancig operacijos protokoly elektroning duomeny bazg.

Paciento tyrimo pradzia laikyta operacijos data, o pabaiga — paciento mirties arba
apziliros data, arba paskutinés fiksuotos operacijos data.

Like 47 (30,3 %) pacientai atvyko stacionariniam arba ambulatoriniam i$tyrimui.
Jiems buvo surasyti anamnezés duomenys apie ligas ir operacijas, kurios buvo
laikotarpiu nuo pilvinés aortos rekonstrukcinés operacijos iki kontrolinio tyrimo,
jvertinta ir fiksuota galiiniy arterin¢ kraujotaka bei jos patologija, atliktas ultragarsinis
pilvinés aortos protezo bei klubo arterijy tyrimas, uZraSyta ir aprasyta
elektrokardiograma, pacientas konsultuotas kardiologo ir jvertinta gretutiné visy organy
sistemy patologija.

Analizuojant gautus duomenis apie ankstyvaji pooperacinj laikotarpj, pacientai
buvo suskirstyti j dvi grupes — plySusios ir neplysusios pilvinés aortos ir/ar klubo arterijy
aneurizmos.

Visy pacienty bendra buklé buvo vertinama pagal anamnezés duomenis ir
objektyviy tyrimy rezultatus, fiksuojami zalingi jprociai (rikymas), gretutiné patologija
— cukrinis diabetas, inksty funkcijos sutrikimai, arteriné hipertenzija.

Gretutiné Sirdies patologija ir pooperaciniy komplikacijy rizika buvo vertinama
balais pagal Detsky modifikuota Sirdies rizikos indeksa (Detsky AS 1986, Wong T
1992).

Visiems pacientams pilvinés aortos ir klubo arterijy aneurizmos dydis buvo

vertinamas atliekant ultragarso KT tyrima.
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Pacienty, gydyty dél plySusios pilvinés aortos aneurizmos, bendra buklé ir
pooperaciniy komplikacijy rizika vertinta dar ir pagal Hardmano indeksa.

Pacientams, gydytiems dél plySusios PAA, hemoraginis Sokas buvo nustatomas
iSkart atvykus j gydymo jstaiga, t. y. vertinamas Sirdies susitraukimy daznis, sistolinis
arterinis kraujospudis, kvépavimo daznis, inksty funkcija, samonés lygis, hemoglobino
(Hb) kiekis ir hematokritas. Sie ligoniai suskirstyti j dvi grupes — atvyke $oko biisenos ir
stabilios biiklés. Jei UG metodu randama laisvo skysc¢io pilvo ertméje ir sistolinis AKS
<90 mm Hg, tokie pacientai i§ karto buvo vezami | operacing ir papildomi tyrimai
neatliekami.

Kraujo tario deficitas buvo vertinamas lyginant netekto kraujo kiekj operacijos
metu ir perpilta kristaloidy tirpaly bei kraujo komponenty kiekj operacijos metu ir po
operacijos.

Statistika. Diskretiis nominalieji kintamieji buvo analizuojami panaudojant Pirsono
¥* nepriklausomumo kriterijy arba Fiserio tikslusis testas.

Daugiamaté analizé atlikta panaudojant binaring logisting regresija. Bendras
modelio statistinis patikimumas buvo jvertintas remiantis Determinacijos koeficientu
(angl. Nagelkerke R Square).

Ivairiy veiksniy jtaka jvertinta Sansy santykiu, jo statistinis reikSmingumas
jvertintas panaudojant 95 proc. pasikliautinus intervalus.

Atskiry rizikos veiksniy jtakos iSgyvenamumui vertinimui naudotas Kaplan-Meier
metodas. Gauti rezultatai atvaizduoti grafiskai, kreivés palygintos Log Rank testu.
Skirtumo statistinis reikSmingumas laikytas patikimas, kai p<0,05.

Nepriklausomy grupiy kiekybiniy duomeny analizei taikytas Stjudento T testas.
Reik§mingumo lygmeniu pasirinkta, kuomet o=0,05, ty. skirtumo statistinis
reikSmingumas laikytas patikimas, kai p<0,05.

Visi vidurkiai pateikti su standartiniu nuokrypiu (SD).

Duomenys apdoroti naudojant Microsoft Office Excel 2007, statistinio duomeny
apdorojimo programomis WinPepi v11.4 (2011) bei SPSS Statistics 17.0 (2008).
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Rezultatai

I$ viso 1997-2006 metais VMUL Pirmajame ir Antrajame kraujagysliy chirurgijos
skyriuose d¢l pilvinés aortos aneurizmos buvo operuoti 373 pacientai. I$ jy 289 (77,5 %)
operuoti dél neplySusios PAA, o Kiti 84 (22,5 %) pacientai — dél plySusios PAA.

Neplysusios PAA. Dél neplySusios pilvinés aortos aneurizmos operuoti 238
(82,4 %) wvyrai ir 51 (17,6 %) moteris. Vyry ir motery santykis 4,6:1. Motery amziaus
vidurkis buvo 72,1 + 8,1 mety, o vyry — 67,6 = 8,5 mety (p<0,0001). Daugiausia
pacienty buvo amziaus grupése nuo 60 iki 79 mety, jose vyry ir motery skaiCius
reik§mingai nesiskyré. AmzZiaus grupéje iki 60 mety gerokai daugiau buvo vyry, o
vyresniy kaip 80 mety amziaus grupéje — motery (p<0,05).

Po operacijos i§ viso miré 28 (9,7 % ) pacientai — 21 (8,8 % ) vyras ir 7 (13,7 %)
moterys. Bendras mirtingumas vyry ir motery nesiskyré (p>0,05). Palyginus mirtinguma
pagal amziaus grupes, reikSmingo skirtumo tarp vyry ir motery, taciau bendras
mirtingumas pacienty, jaunesniy nei 60 mety, buvo daug mazesnis nei 80 mety ir
vyresniy (2 (4,5%) ir 7 (23,3%), p<0,05).

Padalijus pacientus j dvi amziaus grupes — iki 70 mety ir >70 mety, nustatyta, kad
tarp jaunesniy pacienty vyry buvo daugiau nei motery (141 (59,.2%) ir 18 (35,3%)), o
vyresniyjy grupéje dauguma sudaré moterys (97 (40,8%) ir 33 (64,7%), p<0,05).

Ivertinus gydytus pacientus pagal Detsky pooperaciniy komplikacijy rizikos skale
mire vyrai turéjo daugiau gretutinés patologijos negu pasveikusieji (13,1 + 9,4 ir 19,3 +
9,5, p<0,05). Palyginus bendrai pasveikusiy ir mirusiy pacienty gretutinés patologijos
rizikos jvertinimo rezultatus rasta, kad mirusiyjy Detsky baly vidurkis buvo gerokai
didesnis (13,1 + 9,5 ir 19,6 + 9,1, p<0,05). Visy pacienty amziaus grupéje <70 mety
gretutinés patologijos rizika pagal Detsky buvo jvertinta 10,6 + 9,3 baly, o >70 mety
amziaus grupés pacienty ta pati rizika buvo daug didesné — sudaré¢ 17,6 + 8,6 (p<0,05).
Amziaus grupéje >70 mety pasveikusiy vyry, motery bei visy pasveikusiy pacienty
gretutinés patologijos rizika buvo didesné nei jaunesniy pasveikusiy pacienty (p<0,05).
Vyresniy mirusiy motery Detsky baly vidurkis buvo gerokai didesnis nei jaunesniy
mirusiy motery (p<0,05). Amziaus grupéje <70 mety mirusiy vyry ir visy mirusiy
pacienty gretutinés patologijos buvo daugiau, nei pasveikusiy vyry ir visy pasveikusiyjy
(p<0,05). Amziaus grupéje >70 mety mirusios moterys turéjo daugiau gretutinés

patologijos pagal Detsky skale nei pasveikusios (p<0,05). Pacienty, turéjusiy Detsky
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baly suma 0—15, mirtingumas po operacijos buvo zymiai mazesnis nei 20 ir daugiau baly
(10 (5,3%) ir 18 (18,2%), p<0,05).

Persirgtas miokardo infarktas anamnezés duomenimis, bent vienas Detsky rizikos
veiksniy — Sie veiksniai atskirai buvo reik§mingi pacienty mirtingumui (p<0,05).
Palyginus gretutinés patologijos paplitimg vyry ir motery grupése bei jos atskiry veiksniy
daznj mirusiyjy grupése, pastebéta, kad tik LOPL kaip atskiras veiksnys buvo gerokai
daZnesnis tarp mirusiy vyry (p<0,05).

Rikymo kaip rizikos veiksnio mirtingumui reik§mingo poveikio nerasta, taciau jis
lémé vyrams daznesnes pooperacines komplikacijas nei moterims (p<0,05).

Bifurkacinio protezo grupéje buvo didesnis bendras komplikacijy skaiius
palyginus su vienvamzdzio protezo grupe (56 (36,6%) ir 25 (22,1%), p=0,010). Sioje
grupéje periferiniy arterijy trombemboliniy komplikacijy buvo gerokai daugiau (12
(7,5%) ir 2 (1,8%), p=0.035), o kity komplikacijy daznis buvo panasus.

PlysSusios PAA. Dél plySusios pilvinés aortos aneurizmos operuoti 59 (70,2 %)
vyrai ir 25 (29,8 %) moterys. Operuoty pacienty amziaus vidurkis buvo 73,3 = 9,7 m.

Po operacijos 41 (48,8 %) pacientai pasveiko, o 43 (51,2 %) miré ankstyvuoju
pooperaciniu laikotarpiu. Pasveikusiyjy po operacijos pacienty amziaus vidurkis buvo
71,8 £ 9,6 m., o mirusiyjy ligoniy — 74,7 £ 9,7 metai (p>0,05). Motery pooperacinis
mirtingumas buvo didesnis (p<0,05). Mirusiyjy grupéje moterys buvo daug vyresnés nei
vyrai (p<0,05). Pasveikusiy vyry ir motery amziaus reik§mingo skirtumo nenustatyta.

Palyginus gretutinés patologijos paplitimg pasveikusiyjy ir mirusiyjy ligoniy
grupése rasti skirtumai nebuvo statistikai reikSmingi. Vertinant vyry ir motery skirtumus
pagal Detsky pooperaciniy Sirdies komplikacijy rizikos skale nustatyta, kad vyry baly
vidurkis buvo 14,0 + 2,5, o motery — 11,7 + 1,8 (p<0,05). I§ keturiasde$imt vieno
paciento, pasveikusio po operacijos, 39 (95,1 %) turéjo daugiau ar maziau Detsky Sirdies
rizikos veiksniy. Mirusiy ligoniy grupéje i§ 43 tokiy buvo 41 (95,3 %) (p>0,05).

I§ viso buvo paplite keturi i§ penkiy Hardmano rizikos veiksniy, nes né vienas
gydytas pacientas iki pilvinés aortos aneurizmos ply$imo nesirgo létiniu inksty funkcijos
nepakankamumu. Sistolinis arterinis kraujo spaudimas <90 mmHg buvo pridétas prie
kity Hardmano indekso veiksniy i§samesniam $oko jvertinimui, taciau Sio veiksnio jtaka
vertinta atskirai. Pacienty, turéjusiy vieng ar du Hardmano indekso balus, mirtingumas

buvo mazesnis nei ty, kurie tur¢jo tris ar keturis balus (25 (53,2%) ir 11 (91,7%),
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p<0,05). Siose dviejose pacienty grupése Zemo sistolinio arterinio kraujo spaudimo
paplitimas buvo taip pat labai reikSmingai skirtingas (10 (21,3%) ir 11 (91,7%),
p<0,0001).

I§ penkiolikos pacienty, turéjusiy >25 balus pagal Detsky skalg, septyni (46,7 %)
miré po operacijos, o i§ dvylikos ligoniy, turéjusiy >3 balus pagal Hardmano indeksa,
miré 11 (91,7 %) (p=0,01).

I visy dél plySusios pilvinés aortos aneurizmos operuoty pacienty net 64 (76,2 %)
buvo hemoraginio $oko biisenos, 45 (70,3%) ju miré (p<0,05).

Pasveikusiyjy grupéje kraujo tirio deficito nenustatyta, taciau mirusiyjy grupéje
tario deficitas buvo vidutiniskai 629,0 + 323,4 ml (p<0,05).

Pasveikusiy pacienty grupéje vidutiné laiko trukmé nuo atvykimo iki operacijos
pradZios buvo 660,0 = 1154,2 min., 0 mirusiyjy grupéje — 222,1 = 348,1 min (p=0,08).

KeturiasdeSimt vienam (48,8 %) pacientui po aneurizmos rezekcijos pilviné aorta
rekonstruota vienvamzdziu kraujagyslés protezu. IS jy 16 (39,0 %) pacienty miré
ankstyvuoju pooperaciniu laikotarpiu. Trisde§imt vienam (36,9 %) pacientui pilviné
aorta rekonstruota bifurkaciniu protezu, i§ ju 17 (54,8 %) miré po operacijos.
Mirtingumo skirtumas Siose grupése buvo nepatikimas (p>0,05), taciau komplikacijos
daznesnés buvo bifurkacinio protezo grupéje (22 (53,7%) ir 24 (77,4), p=0,035).

Vélyvieji rezultatai. Duomeny gauta apie 153 (50,7%) pacienty ligos eiga,

gretutines ligas ar mirtj bei mirties priezastj, 106 (69,3%) jy jau buvo mire. Trys
dazniausios mirties priezastys — Sirdies patologija, galvos smegeny insultas ir
onkologinés ligos. Penkis metus po operacijos iSgyveno 48,4 % pacienty. MaZesnj
iSgyvenamuma vélyvuoju pooperaciniu laikotarpiu lémé vyresnis paciento amzius
operacijos metu, gausesné gretutiné Sirdies patologija, 1étiniai obstrukciniai plauciy

pakitimai (Log Rank testas p<0,05).

|Svados:
1. Ligonio amzius turi jtakos pooperaciniam mirtingumui.
2. Mirtinguma po neplySusios pilvinés aortos aneurizmos operacijos lemia iSeminé

Sirdies patologija.
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3. Po aortos bifurkacinio protezavimo operacijy daZniau pasitaiko periferinés
kraujotakos sutrikimy, todél $i operacija yra rizikingesné nei aortos protezavimas
vienvamzdziu kraujagyslés protezu.

4. Obstrukciné plauciy liga kaip atskiras rizikos veiksnys turi jtakos vyry
mirtingumui po neplySusios pilvinés aortos aneurizmos operacijy.

5. Mirtingumui po plySusios pilvinés aortos aneurizmos operacijos nukraujavimas ir
Sokas buvo reik§mingesni nei létiné Sirdies liga.

6. Né vienas i§ vertinimo kriterijy negali biiti lemiamas atsisakant operacinio
plySusios pilvinés aortos aneurizmos gydymo.

7. Amzius, moteriSkoji lytis ir gretutiné Sirdies patologija — tai rizikos veiksniai,
kurie lemia blogg plySusios pilvinés aortos aneurizmos operacijos baigtj.

8. Vyresnis paciento amzius operacijos metu, gretutinés Sirdies patologijos gausa ir
létiniai  obstrukciniai plauciy pakitimai — tai veiksniai, lemiantys blogesnj
iSgyvenamuma vélyvuoju pooperaciniu laikotarpiu.

9. Penkeriy mety iSgyvenamumas po pilvo aortos aneurizmos operacijy buvo
48,4 %. Dazniausios mirties priezastys buvo Sirdies patologija, insultas ir

piktybiniai augliai.

Praktinés rekomendacijos:
1. Nepaisant didelés aneurizmos plySimo tikimybés, nustatomos pagal aneurizmos
skersmenj, rekomenduojame susilaikyti nuo planinés aneurizmos rezekcijos, kai
pacientas turi Siuos rizikos veiksnius: amzius >70 m., persirgtas MI, obstrukciné

plauciy liga.

2. Plysus pilvinés aortos aneurizmai turi biiti operuojami visi pacientai, nepaisant

kokios sunkios buklés jie bty atvezti j gydymo jstaiga.

3. Po pilvinés aortos aneurizmos operacijos pacientai turi bati periodiskai tiriami
dél sirdies, plauciy bei kity organy sistemy patologijos progresavimo, gydoma §i

patologija.
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