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ABSTRACT

Aim: In this study, we aimed to discuss the local anesthesia plus sedoanalgesia (LA-SA) and spinal anesthesia methods applied
during endovascular aortic repair (EVAR) by retrospectively comparing the patients” data.

Material and Method: This study was carried out by retrospectively evaluating the data of 36 patients, who underwent
endovascular surgery for aortic aneurysm, between 1 January 2013 and 31 December 2018. Three cases who were applied
general anesthesia were not included in the study.The patients included in the study were divided into two groups according to
the anesthesia method as LA-SA group (Group 1, n=19) and spinal anesthesia group (Group 2, n=14). This study was planned
as a retrospective observational comparative study. Demographic data, comorbidities, American Anesthesiologists Association
(ASA) risk classification scores, mortality rates, duration of anesthesia and surgery, length of stay in the hospital and intensive
care unit, and laboratory values were analyzed.

Results: In current study, the mean age of 33 patients who underwent EVAR procedure was 69.04+13 (32-86). Local anesthesia
plus sedo-analgesia was applied to 19 (52.7%) patients and spinal anesthesia was applied to 14 (38.8%) patients. No significant
difference was found between demographic data, comorbidities and smoking rates in both groups. The length of stay in the
hospital and the intensive care unit and the rates of death before discharge were similar in both groups (p=0.22), (p=0.15),
(p=0.73), Anesthesia and operation times were shorter in the local anesthesia plus sedoanalgesia group compared to the spinal
anesthesia group (p = 0.00, p = 0.004, respectively). Laboratory examinations of both groups were similar.

Conclusion: For arterial stents requiring percutaneous implantation, LA-SA provides a safe anesthesia method with stable
hemodynamics, less invasive intervention and shorter operation times than neuraxial anesthesia.
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INTRODUCTION

Abdominal aortic aneurysm (AAA) is very common
among aortic pathologies. An enlargement of 1.5 times
the normal segment or a total of more than 3 cm is
considered an abdominal aortic aneurysm (1). The main
risk factors for AAA can be stated as age, male gender,
high blood pressure, smoking and family history (2).
AAA is seen especially in the advanced age group. In the
last thirty years, endovascular repair (EVAR) combined
with neuraxial anesthesia or sedoanalgesia has been
used instead of open surgery under general anesthesia,
especially in patients with high complication rates (1).
AAA’s Endovascular Repair (EVAR) was introduced in
1990 to offer a lower-risk alternative to traditional open
surgical repair (1). Although it was initially preferred in
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the patient group with high risk and systemic problems,
many advantages such as providing lower mortality and
morbidity rates, shortening the duration of hospital stay
and reducing the use of blood products have enabled
it to be used more and more (2-4). Sedoanalgesia is
successfully used in EVAR (4,5). Although general
anesthesia was used more frequently in the first years,
LA-SA is used more frequently today (6). Today, local
anesthesia plus sedoanalgesia and spinal anesthesia
have largely replaced general anesthesia. Both methods
have advantages and disadvantages. In this study, it was
aimed to compare the methods of LA-SA and spinal
anesthesia applied to patients during endovascular
aortic repair.
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MATERIAL AND METHOD

After the approval of the Ethics Committee of Adiyaman
University Faculty of Medicine was obtained (Meeting:
4, Decision No: 2018/4-29), the patient files and
anesthesia records of 36 patients who underwent EVAR
procedure with the diagnosis of aortic aneurysmbetween
1 January 2013 and 31 December 2018 were evaluated
retrospectively. The trial was conducted in accordance
with the Helsinki Declaration principles. A total of 33 cases
who underwent neuraxial anesthesia and LA-SA were
included in the study for Endovascular Aortic Repair on
the specified dates. Aortic dissections were not included
in the study. Again, it was understood from the file scan
that all patients were taken by the same surgical team.
The patients were divided into two groups. The LA-SA
Group (GroupLA-SA, n=19), and the Spinal Anesthesia
Group (GroupSA, n=14). It was determined that the
electrocardiography, peripheral oxygen saturation, and
noninvasive blood pressure measurements of all cases
were monitored routinely. In sedation administrations, in
addition to local anesthesia by the surgeon in the form of
skin infiltration, 0.05-0.1 mg/kg Midazolam (Zolamide,
Vem, Turkey), and 0.5-1 pg/kg Fentanyl (Talinat®, Vem,
Turkey) were given intravenously (iv).The sedation scale
of the patients was followed with the Ramsey-Sedation
scale (RSS). No additional doses were administered
to the patients with RSS>4. It was determined that the
patients with RSS<4 were administered with 1 pg/kg (iv)
Remifental (Ultiva®, GlaxoSmithKline, Belgium) in 30-60
seconds. In the patient who underwent LA-SA, 0.5-1mg/
kg tramadol hydrochloride and 20 mg Dexketoprofen
were administered for postoperative analgesia. It was
observed that 12.5 mg Bupivacaine (Heavy Marcaine®,
Turkey), and 25 pg Fentanyl were administered for
spinal anesthesia. The sensory blocks of the patients were
evaluated with the Pin-Prick test, and Motor Block Level
Bromagescale.

The intraoperative heparin administration was delayed
approximately 1 hour after the spinal needle was
inserted in the Neuraxial Anesthesia Group. The patient
files, demographic data of the patients, concomitant
diseases, American Anesthesiologists Association risk
classification scores, anesthesia and surgery duration,
length of hospital and intensive care stay, mortality
rates, preoperative and postoperative hemoglobin,
hematocrit, platelet, mean platelet volume, urea,
creatinine and albumin values were examined.

Statistical Analysis

The SPSS (Statistical Package for Social Sciences) and
Windows 17.0 program were used for the statistical
analyses. Numerical data were expressed as median,
standard deviation, and categorical data as percentages.
These patients were divided into two groups as local
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anesthesia plus sedoanalgesia and spinal anesthesia.
Intragroup comparisons were made by repeated
measures analysis. Chi-square test is used for the
comparison of categorical data. Independent t test
was used to compare independent groups.p <0.05 was
considered statistically significant.

RESULTS

In current study the mean age of 33 patients who
underwent EVAR procedure was 69.04+13 (32-
86). It was observed that local anesthesia plus
sedoanalgesia was applied to 19 (52.7%) patients and
spinalanesthesia was applied to 14 (38.8%) patients.
No significant difference was found between the
demographic data (p=0.77), comorbidities (p=0.61)
and smoking rates (p=0.88) in both groups (Table
1). The length of stay in the hospital (p=0.22), the
intensive care unit (p=0.15), and the pre-discharge
rates (p=0.73) were similar in both groups. The
duration of anesthesia administration (p=0.001) and
operation times (p=0.004) were statistically shorter in
the localanesthesia plus sedoanalgesia group (Table 2).
Compared to the preoperative values, postoperative
hemoglobin, hematocrit, and albumin values were
statistically lower (p<0.05), whereas MPV values were
statistically higher for both groups (p<0.05) (Table 3).

Table 1. The comparison of the demographic data and additional

diseases of the cases undergoing EVAR

Group Group LA-SA n=19 GroupSAn=14 p
gﬁgﬂf&emal 0 14/5 11/3 0.75
Age (year) 72.83 65.28 0.77
Hypertension 15 (78.9%) 10 (66.0%)  0.61
Diabetes 5(26.3%) 6 (42.8%) 0.33
Pulmonary disease 4(21.0%) 2 (40.0%) 0.68
Smoking 14 (73.6%) 10 (66.0%) 0.88
ASA TI/IIT 9/10 717 0.59
LA-SA; localanesthesia plus sedoanalgesia, ASA; American Society of Aneshesiologists
Chi-square was used for in-group comparisons

Table 2. The comparison of the cases undergoing EVAR in terms
of hospital and intensive care unit stays, surgery durations and

anesthesia durations

Group Grotlllpz IIJ;X—SA Gl;(l):&SA p
Intensive care unit stay (day) 1.4 1.2 0.22
Hospital stay (day) 6 5 0.15
Anesthesia duration (minutes) 135 151 0.01
Surgery duration (minutes) 122 138 0.04
Mortality 2 1 0.73
p<0.05 statistically significant LA-SA; localanesthesia plus sedoanalgesia , SA; Spinal
anesthesia, Chi-square was used for in-group comparisons.
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Table 3. The comparison of the cases undergoing EVAR in terms of preoperative and postoperative hemoglobin, hematocrit, platelet,

meanplatelet volume, urea, creatinine and albumin value

Group Group LA-SA n=19 p Group SA n=14 p

Preop./Postop. Hgb 11.9+1.6/10.9+1.4 0.008 12.1+1.4/11.0£1.2 0.007
Preop./Postop. Hct 36.5+4.6/33.1£4.5 0.001 36.8+4.2/34.4+4.3 0.015
Preop./Postop. Plt 259.3+50.0/238.4£65.9 0.108 200.4+62.7/173.2+68.9 0.204
Preop./Postop. Mpv 6.9£1.3/7.4x1.7 0.044 7.8+1.3/8.8£1.5 0.015
Preop./Postop. Urea 50.0+32.1/48.05£23.8 0.747 46.2+23.3/50.7+32.2 0.290
Preop./Postop. Cr 1.0£0.7/1.1+0.4 0.663 1.1+0.46/1.2+04 0.054
Preop./Postop. Alb 3.0+0.5/2.6£0.5 0.009 3.2+0.5/2.9£0.5 0.003
P<0.05 statistically significant, LA-SA; localanesthesi aplus sedoanalgesia, SA; Spinalanesthesia, Preop; preoperative, Postop; postoperative, Hgb;Hemoglobin, Hct; Hematocrit, Plt;

Platelet, Mpv; MeanPlatelet Volume, Cr: Creatinine, Alb: Albumin I Independent T Test were used to compare the preoperative and postoperative laboratory values of the two groups

DISCUSSION

Abdominal aortic aneurysms, especially aneurysm
ruptures, are life-threatening events that have high
mortality. The introduction of endovascular aneurysm
repair, which was developed as an alternative to traditional
open repairs, led to a decrease in mortality and morbidity in
such patients. In early years, EVAR applications were mostly
applied to a higher-risk patient group. Since endovascular
repair of abdominal aortic aneurysms is carried out with
a less invasive technique compared to conventional open
surgical repair, a lower-risk treatment alternative has been
introduced for many patients with aortic aneurysms and
aortic dissection in recent years. Local anesthesia, regional
anesthesia and general anesthesia techniques are used for
this procedure. Since early procedures usually require long
surgical durations, general anesthesia is applied to improve
patient compliance.

The EVAR procedure carried out in our hospital was
performed under LA-SA at a rate of 52.7%, and under
spinal anesthesia at a rate of 38.8%. The demographic
data of the patients in bothgroups, hospital and intensive
care stays, mortality rates before discharge were found
to be similar. Anesthesia and operation durations were
statistically longer in the spinal anesthesia group than in
LA-SA group. Hypotension developed in four patients
(28.5%) who underwent spinal anesthesia, and was
resolved with the addition of 10 mg iv ephedrine. No
other complications or epidural hematoma occurred
because of spinal anesthesia in the spinal group.

Unlike our study, general anesthesia was applied mostly in
the first studies. In a wide scale article in 2006, the patients
underwent general anesthesia (69%), regional anesthesia
(25%), and local anesthesia (6%). In the same study,
it was shown that patients benefited more when local
anesthesia technique was used for EVAR (7). In a literature
review released in 2019, no differences were detected in
mortality between local anesthesia for EVAR and general
anesthesia group (8). In another article released in 2019,
30-day mortality of the patients who underwent general
anesthesia was compared with local anesthesia group,and
mortality was found to be less in the local anesthesia group
(9). In another comprehensive article released in 2011,

the anesthesia types were applied as general anesthesia
(81%), spinal anesthesia (7%), epidural anesthesia (5.5%),
and local anesthesia (6.5%). General anesthesia was used
more in this study and general anesthesia was found to be
associated with hospital stay and pulmonary morbidity
compared to spinal and local anesthesia (10). Since the
selection of anesthesia technique might be tolerated with
neuraxial anesthesia, local anesthesia and sedation for
arterial stents, which require percutaneous placement with
limited incision, the general anesthesia application has
gradually decreased. With increased experience of doctors,
and with the development of more modern devices, the
use of regional anesthetics as well as local anesthetics
supported by mild sedation has increased (11-13).

In a study conducted in our country, a total of 77.1% of
the patients underwent LA-SA, 22.8% general anesthesia
was applied, and it was reported that local anesthesia plus
sedation provided safe and comfortable environment for
endovascular applications (14). In another study, the
intensive care and hospitalization duration of patients
in the local anesthesia group were shorter than regional
and general anesthesia groups (15). The incidence of
respiratory complications is lower in local anesthesia
compared to local anesthesia and general anesthesia in
patients who undergo EVAR.

The use of procedures regarding neuraxial anesthesia
in these patients must be conducted after careful risk-
benefit analysis, and after strict and guideline-compliant
discontinuation of anticoagulant therapy (16). When using
neuraxial anesthesia, intraoperative heparin administration
is postponed approximately 1 hour after the epidural
catheter insertion because of epidural hematoma risk
(17,18). Although it is a rare complication of neuraxial
blockade with epidural hematoma, neuraxial anesthesia is
not applied in some centers because of the intraoperative
heparin administration. In patients who undergo regional
anesthesia, the request to wait 1 hour after the intraoperative
heparin administration might affect the operation and
anesthesia durations. In our study, the anesthesia and
operation durations were statistically shorter in the LA-SA
group than the regional anesthesia group.
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The selection of anesthesia technique might vary depending
on the planned surgical interventions, comorbid conditions
of the patient, preoperative and on the intraoperative
anticoagulation use. LA-SAfor arterial stents, which require
percutaneous insertion with limited incision, has been
used as a safe anesthesia method in recent years, and is
well-tolerated by the majority of patients. The retrospective
natureof our study and the fact that very few cases were
taken in our hospital (an average of 5-6 cases a year) were
the limitations of this study.

CONCLUSIONS

For arterial stents requiring percutaneous placement
with minimally invasive methods, LA-SA provides a safe
anesthesia as a less invasive method that provides shorter
operation times than stable hemodynamic and neuraxial
anesthesia.
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