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CLINICAL STUDY

The importance of timing in surgical treatment of unruptured 
symptomatic aneurysm of abdominal aorta
Pasternak J, Nikolic D, Popovic V, Vucaj-Cirilovic V
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Abstract: Aim of study: Aim of this study is to defi ne an entity of unruptured symptomatic AAA, to examine the 
infl uence of timing of the surgical treatment and to analyze the results of the treatment of unruptured symptom-
atic AAA in acute expansion.
Materials and method: The study is designed as retrospective analysis of 390 operatively treated patients in 
the last fi ve years at the Clinics of Vascular Surgery in Novi Sad. All patients were grouped into four categories: 
elective operative surgical treatment, surgical treatment 24 hours after the admission through the Department 
of Urgent Surgery with an urgent CT diagnosis (in fi rst 2 hours), surgical treatment within 24 hours since the 
admission through the Department of Urgent Surgery with an urgent CT diagnosis (in fi rst 2 hours) and imme-
diate surgical treatment of ruptured AAA.
Results: In the period from Jan 1, 2005 to Dec 31, 2009, 390 patients with AAA were operatively treated. 89 
patients had ruptured AAA, 52 were operated 24 hours after the urgent admission, 18 patients were operated 
in the fi rst 24 hours after the urgent admission and 231 patients were planned for elective surgery. Mortality 
rates between the groups were asfollows: elective surgery-5.1 %, patients operated 24 hours after the urgent 
admission 7.2 %, patients operated in the fi rst 24 hours after the urgent admission 23 %, and patients who had 
ruptured AAA 34 %.
Conclusion: Considering the obtained data, it can be concluded that the treatment of unruptured symptomatic 
AAA is related to a higher risk of postoperative mortality in relation to an elective surgery. Moreover, surgical 
treatment in the fi rst 24 hours after the urgent admission of unruptured symptomatic AAA has higher rate of 
mortality and morbidity compared to surgical treatment 24 hours after the urgent admission of the patients, so 
we can conclude that the early (semi) elective surgery is a method of choice for the treatment of unruptured 
symptomatic AAA in acute expansion (Tab. 2, Fig. 2, Ref. 21). Full Text in PDF www.elis.sk.
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Aneurysm is a local irreversible permanent dilatation of arte-
rial blood vessel at least 1.5 times larger than a normal diameter 
of lumen of the same blood vessel (1). 

Aneurysm of abdominal aorta (AAA) is the 13th cause of mor-
tality in general, and the 10th cause of death in men older than 55 
years (2). The incidence of AAA in population in the 7th decade 
of life is 5 % for men and 1 % for women (the ratio is 5:1) (3). 

The decision about timing and the type of treatment of aneu-
rysmal disease directly depends on: clinical presentation of aneu-
rysmal disease and the relation between the risk of rupture and 
risk of eradication of aneurysmal disease (4). 

All AAA can be divided in to two groups based on clinical 
presentation:

1) Asymptomatic AAA 
2) Symptomatic AAA

Symptomatic aneurysms can be further divided in two sub-
groups: unruptured and ruptured. 

Unruptured symptomatic AAA can be:
Aneurysm with acute symptoms caused by :
• sudden expansion of aneurysm, 
• acute thrombosis and\or distal embolisation (acute periph-

eral ischemia) 
b) Aneurysms with chronic symptoms (5).
Annual risk of rupture depends on numerous parameters and 

ranges from very low of about 1 %, over moderate of 6 % to a 
high risk, which is sometimes over 11 %.

Low risk of rupture have AAA with diameter up to 44 mm, 
mostly fusiformly shaped, with annual expansion below 4 mm, 
while sex, heritage, smoking and hypertension do not infl uence 
this risk. 

Moderate risk of rupture have AAA with diameter 45–54 
mm, saccular shape, and annual expansion of 5–9 mm. It occurs 
more often in males, and heritage, smoking, and hypertension 
increase the risk. 

High risk of rupture have AAA with diameter over 55 mm, 
extremely eccentric shape, with annual expansion over 10 mm. It 
occurs more often in females, while negative heritage increases 
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the risk twice, and smoking, chronic obstructive lung disease and 
uncontrolled hypertension multiply the risk of rupture. 

The level of risk for perioperative mortality is determined by 
following parameters: patients age, physical activity, cardiac risk, 
pulmonary risk, renal risk. 

The risk of patient‘s perioperative mortality can be:
 a) low (1–3 %),
 b) moderate (3–7 %),
 c) high (>10 %).

Approach to treatment of abdominal aorta aneurysm 

Surgical approach to the treatment of AAA can be: Classical 
– open or endovascular.

Complications of AAA surgery

The most common complications of open surgery of AAA in 
perioperative period (within 30 days) can be: cardiac 15 %, pul-
monary 12 %, renal 12 %, bleeding <5 %, wound infection <5 %, 
ischemia of extremities <4 %, cerebrovascular stroke 1 %, isch-
emia of colon <1 %, injury of ureter <1 % (6, 7).

Perioperative morbidity also depends on whether the surgery 
of AAA is elective or urgent (8). 

For elective surgery, accepted mortality rate should be less 
than 5 %, and the most common causes of death in these patients 
are cardiac (58 %), followed by pulmonary (6 %), renal (4 %), 
while other factors count for less than 1 %. At urgent surgery, the 
mortality risk is much higher, reaching 26–69 %, with somewhat 
different main causes of death. The main cause is MOF (35 %), 
than cardiac (20 %), bleeding (18 %), ischemia of colon and renal 
insuffi ciency(9 %), while pulmonary risk is only 6 %. 

This mortality difference is only related to perioperative pe-
riod (within 30 days of operation), while after that period risks i.e. 
chance for survival after open surgery for both elective and urgent 
aneurysmectomy of AAA equals, with 5 years survival rate of 70 
%, and ten years survival rate of even 40 % (9). 

Aim of the study
 
Aim of the study is:
1. defi nition of the entity of symptomatic unruptured abdomi-

nal aorta aneurysms, 
2. the infl uence of timing of surgical treatment on the outcome 

of the treatment,
3. analysis of the results of the unruptured symptomatic (acute 

expansion) AAA treatment.

Material and methods

Material
Patients from Clinic for Vascular and Transplantation Surgery, 

Clinical Center of Vojvodina in Novi Sad, in the period from Jan 
1, 2005 to Dec 31, 2009 (5 years). 

Methods
Retrospective analysis of information from medical documen-

tation (anamnesis, anesthesia records, operation charts, intensive 
care charts, additional clinical, radiological and laboratory docu-
mentation, hospital discharges, reports on the death) of all patients 
who underwent opened surgery of AAA in a 5-year period. 

According to the timing of surgical treatment, all operated 
patients were divided into 4 groups: 

– elective surgical treatment, 
– surgical treatment of SYMPTOMATIC UNRUPTURED 

(acute expansion) AAA 24 hours after admission by The Ur-
gent Surgery Department with urgent (within 24 hours) CT 
diagnosis,

– surgical treatment of SYMPTOMATIC UNRUPTURED 
(acute expansion) AAA within 24h of admission by The Urgent 
Surgery Department with urgent (within 2 hours) CT diagnosis and

– immediate surgical treatment of ruptured AAA.
Each group of patients was individually analyzed according 

to the following parameters: 
– diameter of AAA, sex and age structure, 
– risk factors for AAA: smoking, hypertensive disease (HTA), 

diabetes mellitus (DM), cerebrovascular diseases (CVD), cardio-
vascular diseases (CVD), 

– the choice of surgery technique (tubus or bifurcation), loss 
and restitution of blood in an intraoperative cell-saver device, the 
amount of intraoperative and postoperative blood transfusion , 
number of days spent in the intensive care units (ICU), number 
of days on respirator in ICU, early postoperative recovery, early 
postoperative mortality and specifi c morbidity. 

All obtained data were statistically processed and are shown 
in tables for each individual group.

The choice of statistical methods was based on recommenda-
tions by Glantz (10).

As a part of descriptive statistics, following parametric char-
acteristics were used: mean value, standard deviation, median, 
minimum and maximum. For non parametric characteristics, the 
frequency of appearance of specifi c categories was evaluated. 
Student‘s t-test was used in comparative statistical analysis, for 
evaluation of differences in mean values of attributes between the 
examined groups. 

For comparison of the differences in intensity of occurrence 
between the examined groups for nonparametric attributes we used 
Pearson χ²-test, and for comparison of difference in the structure 
of occurrence Spearman‘s Rank Correlation Test.

For evaluation of inter-group differences, we used ANOVA 
and Student‘s t-test. The calculations were performed by StatSoft, 
Inc. package- (2007) (11). 

Results

In the period from Jan 1, 2004 to Dec 31, 2008, 390 patients 
with diagnosed AAA were operated at Clinic for Vascular and 
Transplantation Surgery, Clinical Center of Vojvodina in Novi Sad. 

According to the timing of surgical treatment, all patients were 
divided into 4 groups:
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Group 0 – comprised of 231 patients with elective surgery of 
AAA, and all patients underwent CT imaging which confi rmed 
the diameter of AAA above 50 cm. 

Group 1- comprised of 52 patients who underwent surgery 24 
hours after the admissionat The Department of Urgent Surgery. 
The admission was due to the constant intensive abdominal pain 
and palpable pulsatile abdominal mass at hemodynamically stable 
patient, with urgent (within 2 hours from admission) CT examina-
tion, which showed the diameter of AAA larger than 50 cm, with-
out signs of rupture.

Group 2 – comprised of 18 patients who underwent surgery 
within 24 hours from admission at the Department of Urgent Sur-

gery. The admission was indicated because of constant intensive 
abdominal pain and palpable pulsatile abdominal mass in hemo-
dynamically stable patient, with urgent (within 2 hours) CT ex-
amination, which showed the diameter of AAA larger than 5 cm, 
without signs of rupture, while indication for the urgent surgery 
was the progression of clinical symptoms of AAA (increased pain, 
peritoneal irritation, hemodynamic instability) 

Group 3 – comprised of 89 patients with immediate surgical 
treatment of ruptured AAA. 

Distribution of patients in certain examined groups in relation 
to basic preoperative characteristics, risk factors and comorbidity 
factors is shown in Table 1.

Group 0 1 2 3 ∑ p
Number of patients 231 52 18 89 390
Male 203 44 16 81 344 0.981
Average age (years) 66.53 67.73 67.72 68.25 67.13 0.302
Maximal diameter (cm) 6.46 7.13 7.46 8.83 7.13 p<0.01
Hypertension 169 34 15 46 264 p<0.01
Diabetes mellitus 9 2 1 0 12 0.379
Cerebrovascular diseases 31 9 2 3 45 0.052
Cardiovascular diseases 151 23 13 35 222 p<0.01
Smoking 171 38 14 40 263 p<0.01
Chronic obstructive pulmonary disease 37 5 3 12 57 0.916
Peripheral arterial occlusive disease 41 17 2 9 69 p<0.05

Tab. 1. Descriptive preoperative analysis in different examined groups.

Group 0 1 2 3 p
Number of patients 231 52 18 89
Tube graft 204 47 12 74 p=0.055
Number of days in Intensive Care Unit 2.44 2.48 2.67 5.52 p<0.01
Number of days on respirator 1.32 1.13 1 3.34 p<0.01
Average blood loss (ml) 1263.18 1489.58 1260 2118.5 p<0.01
Cell saver (ml) 448.29 518.33 464.28 720.5 p<0.01
Number of hospital days 12.13 13.05 10.83 17.12 p<0.01
Number of patients with lethal outcome 12 4 5 30 p<0.01
The most common cause of death* CMP, ARDS. CMP, MOF ARDS, MOF MOF, ARDS
*CMP – Cardiomyopathy, ARDS – Acute Respiratory Distress Syndrome, MOF – Multiple Organ Failure

Tab. 2. Intraoperative fi ndings and postoperative characteristics of examined group of patients.

Fig.  1. Intraoperative transfusion of autologous blood. p=0. 000000 i.e. 
p<0.05, thus there is statistically signifi cant difference between groups.

Fig. 2. Postoperative transfusion of autologous blood. p=0. 000000 i.e. 
p<0.05, thus there is statistically signifi cant difference between groups.
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Distribution of patients in examined groups in relation to the 
choice of surgical technique of AAA exclusion and postoperative 
characteristics of examined groups of patients are shown in Table 2. 

The average amount of blood transfusion  administered intra-
operatively per patient is shown in Figure 1. The average amount 
of transfusion blood administered postoperatively per patient is 
shown in Figure 2.

  
Discussion

In the period from Jan 1, 2004 to Dec 31, 2008, 390 patients 
with diagnosed AAA were operated at Clinic for Vascular and 
Transplantation Surgery, Clinical Center of Vojvodina in Novi Sad.  

The distribution of patients according to sex is 7.5:1 (male 
vs women), which is slightly above the distribution found in the 
literature which is 5:1 (12). Considering the age, even 79 % of 
patients were older than 60 years, which correlates the results 
from literature (13).

Concerning the risk factors which infl uence the occurrence 
of AAA in all examined groups, 67 % of patients are smokers, 
68 % have hypertension, 60 % have symptomatic cardiovascular 
disease diagnosed prior the operation, while number of patients 
with DM (3 %) and symptomatic cerebrovascular diseases diag-
nosed prior the operation (11 %) is much less, which correlates 
the references (14, 15).

When analyzing the infl uence of the diameter of aneurysm 
to the prognosis and symptoms, a signifi cant difference in AAA 
diameter between patients planned for elective surgery and those 
with rupture is observed, i.e. the diameter of AAA in patients with 
ruptured AAA is statistically signifi cantly larger (p<0.01) than 
in other three groups, and especially those planned for elective 
operation, which correlates the results in the literature (16, 17).

The average number of days spent in ICU in the fi rst three 
groups is 2±SD, while at patients with ruptured AAA it is more 
than 5 days, which indicates much slower postoperative recovery 
of patients with ruptured AAA. The average number of days on 
respirator in ICU in the fi rst three groups is 1±SD, while at patients 
with rupture it is more than 3 days, which also indicates their much 
slower postoperative recovery (13).

Average number of days spent in hospital in the fi rst three 
groups is 10–13, while at patients with rupture of AAA it is about 
17, which indicates much better postoperative recovery of the pa-
tients from the fi rst three groups. 

The average amount of blood collected in cell-saver device in 
the fi rst three groups is between 1200 ml and 1500 ml, and 2118 
ml at patients with ruptured AAA, while amount of blood brought 
back to circulation during the operation in the fi rst three groups is 
between 448 ml and 518 ml, and in patients with ruptured AAA 
about 720 ml, which shows that there is no signifi cant difference in 
loss and restoration of blood between the fi rst three groups, whereas 
that amount is signifi cantly higher in patients with ruptured AAA. 

The average amount of blood transfusion administered during 
the operation in the fi rst three groups is between 233 ml and 433 ml, 
while in patents with ruptured AAA is 635 ml, and amount of blood 
transfusion administered postoperatively in the fi rst two groups is 

between 440 ml and 560 ml, in the third group it is 670 ml, and 
in patients with ruptured AAA 780 ml, which indicates the ben-
efi ts of patients planned for elective surgery and those with acute 
symptoms operated 24 hours after the admission in hospital (18).     

The percentage of patients with lethal outcome in the fi rst 
group is 5.1 %, in the second 7.2 %, in the third 23 %, while in the 
fourth it is as much as 34 %, which confi rms the better outcome 
for the patients planned for the elective surgery and those with 
acute symptoms operated 24 h after the admission in the hospital 
compared to those with acute symptoms operated in less than 4h 
after the admission, and especially those with ruptured AAA (19).

Leading cause of death in the fi rst group is cardiomyopathy, 
in the second group also cardiomyopathy, while at patients in 
the third group the leading cause is ARDS, and in patients with 
ruptured AAA MODS, which as well more or less correlates the 
world literature (20, 21).  

Conclusion

Surgical treatment of symptomatic unruptured AAA in ex-
pansion is related to increased risk of perioperative mortality and 
morbidity. 

Urgent surgery of AAA is related to high perioperative mor-
tality and morbidity. 

The term symptomatic unruptured aneurysm in expansion 
means aneurysmatic dilatation of abdominal aorta in hemody-
namically stable patient with intensive constant abdominal pain 
and CT examination which excludes the rupture of abdominal 
aorta aneurysm. 

Early elective surgery is the method of choice in the treatment 
of symptomatic unruptured AAA in expansion.  
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