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Patients who are candidates for abdominal aortic surgery represent a
group carrying a high risk of significant morbidity and mortality due
to the nature of the surgery and the commonly associated comor-

bidities. Therefore, endovascular aneursym repair (EVAR) has become a
very good alternative. The performance of EVAR procedures can be feasi-
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AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: The aim of this study was to re port and analy se the re sults of a our pa ti ents
un der go ing elec ti ve en do vas cu lar ane urysm re pa ir (EVAR) un der lo cal anest he si a. MMaa  ttee  rrii  aall  aanndd  MMeett  --
hhooddss::  Bet we en Ap ril 2004 and Au gust 2012, a to tal of 137 con se cu ti ve pa ti ents (80 men, me di an age
76 ye ars, ran ge 61 to 88 ye ars) un der went elec ti ve EVAR un der LA. We com pa red mor ta lity, mor-
bi dity, sur gi cal and en do vas cu lar dif fi cul ti es and en do le aks bet we en the pro ce du res per for med un -
der lo cal and epi du ral anest he si a (EA). RRee  ssuullttss:: LA was app li ed in 127 (97%), EA was per for med in
7 (5.1%) and ge ne ral anest he si a (GA) was per for med in 3 pa ti ents (2.1%). Anest he tic con ver si on
from LA to GA was ne ces sary in 3 pa ti ents (2.1%). Fo ur pa ti ents we re mor bid obe se. Thre e pa ti ents
we re ha ving re-ope ra ti ons. An xi ety and air way obs truc ti on du ring the pro ce du re was the ca u ses for
con ver si on to GA. Overall 30-day mortality rate was 0.79 %, with the one patient in LA group. The -
re we re 4 type I en do le aks in pa ti ents with in chal len ging ane urysm morp ho lo gi es re gard less, of the
type of anest he si a. The num ber of type 2 en do le aks was 13 (9.4%). Pa rap le gi a de ve lo ped in one pa-
ti ent in the EA gro up. CCoonncc  lluu  ssii  oonn:: LA is fe a sib le and of fers ad van ta ges re gard less of be ing obe se or
not or ha ving pre vi o us sur gery in the in gu i nal re gi on in vast ma jor tiy of pa ti ents.

KKeeyy  WWoorrddss::  Aorta, abdominal; endovascular procedures

ÖÖZZEETT  AAmmaaçç::  Elek tif en do vas kü ler ab do mi nal aor ta ta mi ri (EVAR) ya pı lan has ta lar da lo kal anes te -
zi kul la nı mı nın so nuç la rı nı ir de le me yi amaç la dık. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Ni san 2004 ve Ağus tos 2012
ara sın da te da vi olan ar dı şık 137 has ta ya (80 er kek, me di an yaş 76 yıl, ara lık: 81-88 yıl) lo kal anes-
te zi ile elek tif EVAR uy gu lan dı. Mor ta li te, mor bi di te, cer ra hi ve en do vas kü ler güç lük ler ile en do -
le ak ler ire de len di. BBuull  gguu  llaarr::  Lo kal anes te zi 127 has ta da (%97), epi du ral anes te zi 7 has ta da (%5,1)
ve ge nel anes te zi 3 has ta da uy gu lan dı (%3,1). Dört has ta mor bid obez idi. Üç has ta da re-ope ras yon
ya pıl mak tay dı. İş lem sı ra sın da ha va yo lu tı kan ma sı ve en di şe, ge nel anes tez ye dön me se be bi idi. LA
grubundaki bir hastada 30 günlük genel mortalite oranı %0,79 idi. Anes te zi şek lin den ba ğım sız ola-
rak zor anev riz ma mor fo lo ji si ne bağ lı ola rak 4 has ta da tip I en do e lak mev cut tu. Tip 2 en do le ak sa -
yı sı 13 idi (%9,4). Epi du ral anes te zi gru bun dan bir has ta da pa rap le ji ge liş ti. SSoo  nnuuçç:: Lo kal anes te zi
uy gu la na bi lir bir yön tem olup, mor bid obez ve ya ka sık böl ge sin de ge çi ril miş ope ras yon ol ma sın -
dan ba ğım sız ola rak, has ta la rın bü yük bir ço ğun lu ğun da avan taj sağ la ya bi len bir yön tem dir. 
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ble under multiple types of anesthesia, including
general, epidural, spinal and local anesthesia
(LA).1,2 There is growing evidence that the use of
regional or local anesthesia may confer a reduction
in postoperative complications in patients under-
going EVAR.1,2 The aim of this study was to report
and analyse the results of a our patients undergoing
EVAR under LA. 

MATERIAL AND METHODS

A total of 137 consecutive patients undergoing in-
frarenal EVAR between 2004 and 2012 were
analysed in this retrospective study. Our protocol
was using epidural anesthesia when we first started
EVAR, but the clinic protocol has changed since
2005, and we started to use LA after we operated 7
patients under epidural anesthesia. The main rea-
son for changing the anesthesia strategy was para-
plegia in one patient after epidural anesthesia.
Emergency procedures such as dissections and rup-
tured aneursyms were excluded from the study.
There were two groups is the study. In group I, LA
was applied in 127 patients (97%), and in group II
epidural anesthesia (RA) was applied in 7 seven pa-
tients (5.1%). Anaesthetic conversion from LA to
general anesthesia (GA) was necessary in 3 patients
(2.1%). For preoperative risk stratification, the pa-
tients were scored using the American Society of
Anesthesiologists (ASA) classification. The same
team performed all procedures, which included
cardiovascular surgeons, interventional radiologists
and anesthesiologists in a peripheral angiography
suite. All patients received a detailed explanation
of the procedure before surgery, and the study was
approved by the hospital review board. The fol-
lowing stent grafts were used: Talent (Medtronic,
Santa Rosa, CA, USA; n=84 ), and Excluder (W.L.
Gore & Associates, Flagstaff, AZ, USA; n=53). De-
mographic data such as gender, age, patient status,
risk factors, and body mass index were recorded
and compared between the groups (LA, GA and
epidural anesthesia). Patient data were collected
from the computer-based data system.

Endovascular treatment was indicated for
aneurysms greater than 5.5 cm in diameter. All di-
agnoses were made by computerized tomography

angiograms, and the preoperative measurements
were made by the same team. All patients were
evaluated by the Anesthesia and Cardiology De-
partments for determining the risk status accord-
ing to ASA. Patients were not allowed to get any
oral feeding 8 hours before the procedure. In the
preoperative period, the medications of the patients
were continued except antiaggregant agents. Pre-
medication was administered with midazolam. A
radial arterial line, two  peripheral venous catheters
(14 or 16 gauge)  and a urinary Foley catheter were
placed. Routinely, a central venous catheter was
used in all patients (jugular vein).

Intraoperative monitoring included continu-
ous electrocardiogram (ECG), invasive arterial
blood pressure, transcutaneous oxygen saturation,
and urine output. Cefazolin sodium was adminis-
tered intravenously (IV) an the antibiotic prophy-
laxis in the operating room Oxygen was supplied
by nasal cannula, mask, or an endotreacheal tube,
when necessary. LA was achieved using lidocaine
1% into the femoral cut down site (maximum dose
4 mg/kg). For intravenous sedation, propofol was
used. Clinical end point of the sedation titration
was the minimal amount of propofol that created a
still operation field but maintained the airway. If
necessary, a fentanyl bolus was given (50-150 mg
IV) for pain treatment. Femoral artery was accessed
via a cut down under direct vision, and the arteri-
otomy site was closed with 6/0 propylene sutures.

When GA was mandatory after failure of LA,
it was done in the standart fashion. GA was in-
duced with fentanyl 0.7-2.0 mg/kg or sufentanil
0.2-0.6 mg/kg, followed by oxygenation and ad-
ministration of etomidate 0.1-0.4 mg/kg. After loss
of the lash reflex, patients were ventilated by a
mask with 100% O2, and rocuronium in an intuba-
tion dose of 0.6 mg/kg was injected. After that,
maintenance doses of etomidate were given, or the
patient was ventilated with isoflurane. Anesthesia
was maintained with a mixture of fentanyl, rocuro-
nium, and an oxygen-isoflurane mixture.

Lumbar spinal anesthesia was delivered
through a 26 Gauge needle using a marcaine 0.5%
solution as a single bolus of 15-17.5 mg. Lumbar
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epidural anesthesia was delivered through an
epidural catheter, when epidural anesthesia was
used. 

Procedure time, fluoroscopy time, an the con-
trast amount given were compared between the
two groups. Procedure time did not include the
time necessary for the placement of the epidural or
regional anesthetic agents

In the postoperative period, cardiac, respira-
tory and renal complications, intensive care unit
(ICU) and hospital stay times, and endoleaks were
compared between the groups. Renal failure was
defined as the need for temporary or permanent
dialysis or a increase in creatinine levels (more than
1.5 mg/dL). Respiratory complications were de-
fined as the occurrence of pneumonia, respiratory
failure requiring pharmacologic intervention, or
ventilatory support. Cardiac complications were
defined when there was the presence of precordial
pain, electrocardiographical changes, an increase
of the cardiac enzymes, the symptoms and signs of
pulmonary congestion, and ventricular failure. En-
doleaks were categorised as described by White et
al.3

STATISTICAL ANALYSIS 

In this study, normally distributed continous vari-
ables are shown as mean±standard deviation (SD).
Continous variables which were not distributed
normally are shown as median (%25-%75), and
Mann Whitney U test was performed. Categorical
variables are shown as frequency and percentage
(%), and Fisher Exact Chi square test was per-
formed. We used SPSS 17.0 (SPSS Chicago, Illinois)
program for the statistical analysis. p<0.05 was con-
sidered as statistically significant

RESULTS 

The demographic characteristics and comorbidities
of the patients undergoing EVAR are summarized
in Table 1. There were no significant differences
for the demographic data between the groups.
There were 4 morbid obese patients in LA group
and 3 patients had a previous operation in the
groin. Anaesthetic conversion from local  to gen-

eral anesthesia  was necessary in 3 patients (2.3%).
Anxiety (2 patients) and airway obstruction during
the procedure were the causes for conversion to
GA. Transfusion of blood products was not re-
quired in any patient undergoing EVAR. There was
not a statistically significant difference in proce-
dure time, fluoroscopy time or the contrast amount
used (p=0.59, 0.67 and 0.61 respectively). In 95 pa-
tients, intravenous sedation was used in combina-
tion with LA. No allergic reactions developed due
to LA.

Overall 30-day mortality rate was 0.79 %, with
the one patient in LA group. In that patient, there
was a conversion to GA. The cause of death was
multi-organ failure triggered by penumonia. The
patient was a 85-year-old male with ASA IV status.
Cardiac complications were observed in four pa-
tients (3 in LA, 1 in epidural group) (myocardial in-
farction, atrial fibrillation in two patients and
congestive heart failure). Pulmonary complications
included decompensation of pre-existing chronic
obstructive pulmonary disease requiring ventila-
tory support in two patients, pneumonia and pleu-
ral effusion. Renal complications (4 patients)
included contrast-induced acute renal failure in
three patients, and these patients recovered after 2
or 3 dialysis periods without being dialysis de-
pendent permanently. One patient with com-
pansated renal failure became dialysis dependent
(in that patient LA to GA conversion was neces-

Local anesthesia Epidural anesthesia
(n=127 patients, (n=7 patients, 

97%) 5.1%) p value

Gender (Female) 47 (80 male) 3 (4 male) 0.356

Age 74.1±3.6 72.7±3.1 0.1

ASA III 74 (58%) 2 (28%) 0.125

ASA IV 26 (20.4%) 2 (28%) 0.044

Smoking 76 (59.8%) 5 (71%) 0.427

Hypertension 94 (74%) 5 (71%) 0.588

COPD 42 (33%) 4 (57.1%) 0.183

Hyperlipidemia 39 (30.7%) 4 (57.1%) 0.148

Body mass index 26 (19-37) 25 (17-34) 0.237

TABLE 1: The demographic data.

ASA: American Society of Anesthesiologists; COPD: Chronic obstructive pulmonary
disease.
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sary). Mean contrast volume was 163±53 ml. There
were no statistically signicant differences between
the groups for postoperative complications. There
was no accidental coverage of renal arteries.ICU
and hospital stay times were significantly shorter
in LA group (p=0.034). There was no conversion to
open surgery. In one patient, bilateral lower ex-
tremity paralysis occured due to epidural anesthe-
sia. Access-related complications were observed in
two patients (one groin haematoma and one groin
infection). None of these access sites required sur-
gery. Postoperative pain management was handled
by use of  steroidal anti-inflammatory drugs, parac-
etamol or opioids, when needed. Postoperative
pain management was not different between the
groups. Patients were mobilized in the first post-
operative day.

Type I endoleak was observed in four patients
(2.7%). Three type I endoleaks were observed in
the LA group and one in GA group with challeng-
ing aneurysm morphologies, short landing zones
and angulated necks. The solution for type I en-
doleaks were maintained by endovascular proce-
dures. There were 23 type II endoleaks in LA group
and one in epidural anesthesia group. There was
one type III endoleak in LA group. 

DISCUSSION

Abdominal aortic aneurysm (AAA) is a life-threat-
ening conditions, and a successful outcome de-
pends on many factors, including surgical and
anesthetic expertise, adequate hospital infrastruc-
ture to deal effectively with complications (e.g.
cardiology, critical care and renal support) and also
general cooperation on perioperative management
between different specialties. As in all fields of sur-
gery, developments have occurred in the direction
of minimally invasive techniques to reduce mor-
tality, morbidity, and discomfort to patients,  In
vascular surgery, this direction has been embod-
ied by the development of  endovascular aneurysm
repair. EVAR has been performed under regional
or general  anesthesia. Since mortality, postopera-
tive complications, and length of stay are the con-
sequences of surgical and anesthetic techniques, a
change in the latter may contribute to reduce mor-

bidity and costs after EVAR. As experience in
EVAR has increased, the use of regional/local
anesthesia has also increased. There is growing ev-
idence that the use of regional or local anesthesia
may confer a reduction in postoperative complica-
tions in patients undergoing EVAR.1-7 Despite this
growing evidence, it still has not become accepted
on a large scale as a first-line anesthesia option,
and is only applied in a small percentage of EVAR
patients Reasons include the possibility for opti-
mised imaging and exact placement of the graft, a
traditional surgical attitude preferring GA, or the
fear for either emergency anaesthetic (LA to GA)
or surgical conversion (EVAR to open repair) due
to intra-operative complications.8-11 The use of LA
in EVAR was described in small studies. De Vir-
gilio et al.1 reported a retrospective study of 71 pa-
tients treated under LA compared with 158
patients treated under GA.8 No differences in car-
diopulmonary complications were observed be-
tween the GA and LA groups. In our series, the
complication rate was not different between the
groups.

Blood loss, volume of ionized contrast, and ex-
posure to radiation were also not different between
the groups. Some studies report a very low anes-
thesiological conversion rate (1%) which compares
favourably with our rate of 2.3 %.8 This might be
explained by their more rigid contraindications for
LA. A concern of LA is the issue of airway security,
especially when sedation is applied. This resulted
in anesthetic conversion in one patient in our
study. Other reasons for conversion to GA in the
remaining two patients included patient move-
ments caused by anxiety and discomfort. Some pa-
tients also failed holding their breaths for a
prolonged time period. All of these factors have
negative effects on the imaging quality in LA, and
thus precise endograft placement. Fortunately, we
did not experience any misplacement due to this
issue.

Allergic reactions due to LA are problems.
There was no allergic reaction due to LA.

Another issue is the patient’s and surgeon’s
discomfort. Patient movements are caused by dis-
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comfort or persistent coughing. In addition, many
patients were not capable of holding their breath
for a prolonged time period. All these factors may
have an impact on imaging quality in LA, and thus
precise endograft placement. This situation may
lead to multiple images, and more exposure to ra-
diation. Therefore, we may comment that ex-
tremely challenging anatomies may be a relative
contraindication for LA at present. We experienced
4 renal complications with to challenging mor-
phology.

In our series, patients operated under GA
spent significantly longer time in the operating
room, in the recovery room, and in the hospital
when compared to those operated under LA. In one
patient with epidural anesthesia there was para-
plegia, and 3 patients operated under GA had co-
morbid situations, and this may be the reason of
prolonged ICU and hospital stay. Today, the dis-
charge time after EVAR is decreasing, and routine
ICU stay for EVAR patients has been abandoned in
some centers, which may lead us to think about
the ways to decraese the financial burden of the
procedure.

This study has limitations due to its retrospec-
tive design and small number of patients operated
under general and epidural anesthesia. Besides, pul-
monary complications related to GA are lacking,
because there is not a control group. However,  we
may comment that LA is feasible and offers advan-
tages regardless of the patient being obese or not or
having previous surgery in the inguinal region. An-
other potential advantage of LA may be the dis-
comfort of the patient caused by overstretching the
arterial system by the delivery sheath, which can
alert the physician of the risk of injury or rupture.
Although the recently published practice guide-
lines of the Society of Vascular Surgery categorise
the level of recommendation and evidence for the
use of regional anesthesia or LA for EVAR as weak
and low, respectively.11 We believe that LA and se-
dation can be used safely in patients who are can-
diates for endovascular stent grafting with low
mortality and morbidity.
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