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ABSTRACT �
Background: This study aims to evaluate the safety 

and effectiveness of psoas compartment block com-
pared to local anesthesia with remifentanil sedation for 
endovascular abdominal aortic aneurysm repair.

Methods: This prospective, randomized, single-blind-
ed study included 30 patients divided into two equal 
groups. Fifteen patients underwent elective endovascu-
lar repair under psoas compartment block (PCB group), 
and fifteen underwent the procedure under local anes-
thesia with remifentanil infusion (LR group).

Results: The mean VAS scores were signifi-
cantly lower in the LR group compared to the PCB 
group (P < 0.001). Ramsay Sedation score showed 
statistically significant deep sedation in LR group on 
comparison to PCB group (P< 0.001). In patients under 
remifentanil sedation (LR group), the heart rate and 
mean arterial blood pressure decreased significantly 
after induction of anesthesia and stayed low but without 
any clinical significance throughout the procedure (P< 
0.001).

Conclusions: This study demonstrates that endovas-

RESUMEN �
Antecedentes: Evaluar la aplicabilidad del bloqueo del 

compartimiento del psoas para la reparación endovas-
cular del aneurisma aórtico abdominal en comparación 
con la anestesia local con sedación con remifentanilo.

Métodos: Estudio prospectivo, aleatorizado, sim-
ple ciego sobre 30 pacientes divididos en 2 grupos 
iguales, 15 pacientes fueron sometidos a reparación 
endovascular electiva de aneurisma de aorta abdomi-
nal bajo bloqueo del compartimento del psoas (grupo 
PCB), mientras que otros 15 pacientes fueron opera-
dos bajo anestesia local con infusión de remifentani-
lo (grupo LR).

Resultados: Los valores medios de VAS mostraron 
mejores valores estadísticamente significativos en el gru-
po LR en comparación con el grupo PCB (p < 0,001). 
La puntuación de sedación de Ramsay mostró una seda-
ción profunda estadísticamente significativa en el grupo 
LR en comparación con el grupo PCB (p < 0,001). En 
pacientes bajo sedación con remifentanilo (grupo LR), 
la frecuencia cardiaca y la presión arterial media dis-
minuyeron significativamente después de la inducción 
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cular abdominal aortic aneurysm repair under either 
psoas compartment block or local anesthesia with 
remifentanil sedation is a safe and effective procedure, 
with favorable perioperative outcomes. 

Key words: Psoas compartement block, remifentanil, 
endovascular aortic aneurysm repair.

de la anestesia y se mantuvieron bajas pero sin ningu-
na importancia clínica durante todo el procedimiento  
(p <0,001).

Conclusiones: El presente estudio demostró que 
la reparación endovascular del aneurisma de la aorta 
abdominal bajo bloqueo del compartimento del psoas 
o anestesia local con sedación con remifentanilo es un 
procedimiento seguro y eficaz para el tratamiento de 
los aneurismas de la aorta abdominal, con mejores 
resultados perioperatorios.

Palabras clave: Bloqueo compartimental del psoas, remi-
fentanilo, reparación endovascular de aneurisma aórtico.

INTRODUCTION

Abdominal aortic aneurysms (AAA) account for about 
65 % of all aneurysms of the aorta and 95 % of them 
lie below the renal arteries (1). Recently, the manage-
ment of aortic aneurysm has changed from the tradi-
tional open technique to minimally invasive incisions and 
even percutaneous techniques (2).

Endovascular aortic aneurysm repair (EVAR) was 
first introduced in 1991 (3), and lately is progressively 
being used for AAA repair (4). When compared with 
open surgical approach, EVAR is considered superior, 
being less invasive, less blood loss, less cardiovascular 
drawbacks, minimal metabolic stress response, short-
er hospital stay and earlier ambulation (5). However, 
EVAR is considered costly and its long-term success is 
still not clear (6).

EVAR through surgical cutdown to the common fem-
oral arteries (CFA) can be done under local anesthesia 
with sedation, general or regional anesthesia (7,8). Sev-
eral single and multicenter researches have evaluated 
the results with these anesthesia techniques for EVAR, 
with varying outcomes (9-11). Based on the European 
Society for Vascular Surgery guidelines, the use of local 
anesthesia with sedation for EVAR is applicable and well 
tolerated, while regional or general anesthesia could be 
used only if local anesthesia is contraindicated (12).

Although, painful skin incision was reduced by local 
anesthesia given at the site of entry, sedative/analgesic 
cover is mandatory to achieve a comforTable level for 
the patient, allowing surgeon/patient communication, 
without interfering with hemodynamics or the cardioc-
irculatory system. The key point of this kind of operation 
is that pain occur in certain moments separated by pain 
free intervals, so skilled anesthesiologist can guess the 
pain occurrence points and prepare himself to prevent 
it with analgesics (13).

It is obvious that there is the need for a minimally 
invasive anesthesia with a minimally invasive surgical 
technique. New drugs, like remifentanil, with an ultra-
short half-life and being potent opioid, succeed to 
accomplish this minimal invasive anesthesia, as shown 
by other studies (14).

Anatomical, imaging and clinical researches sug-
gest psoas compartment block (PCB) (lumbar plexus 
block) made at L2–L3 level has a high probability to 
include L1–L2 roots, and therefore considered a good 
choice for inguinal surgery (15,16). We applied the 
modified access technique described before by Mokini 
and his colleges (17) for PCB as a real alternative for 
infiltration of local anesthetic in patients undergoing 
EVAR. 

Aim of the work was to demonstrate safety and effec-
tiveness of psoas compartment block compared to local 
anesthesia with remifentanil sedation for EVAR. The 
primary endpoint of this study was the extent of suc-
cess for both anesthetic approaches to control pain 
intraoperatively measured by Visual Analogue 
Scale (VAS). The secondary endpoints included degree 
of cardiorespiratory steadiness and level of sedation 
measured by Ramsay sedation score. Satisfactions for 
patient and surgeon were measured via the satisfaction 
score.

PATIENTS AND METHODS 

Patients’ recruitment

The study was conducted for 9 months started from 
February 2018 after ethics committee approval (Pro-
tocol ID: 180101). 30 patients diagnosed as AAA, 
were operated for EVAR and written informed high-risk 
consents for the anesthesia and operation were 
secured in this prospective study. The study was regis-
tered in Clinical Trials.gov ID: NCT03443518.

All patients were deeply assessed, through 
detailed history, physical examination, radiography of 
the chest, cardiac examination using electrocardiogra-
phy (ECG), echocardiography, and laboratory testing. 
Duplex ultrasound for the aortoiliac, carotid, and lower 
limb arteries was done. Computed tomographic angi-
ography of the entire abdominal and thoracic aorta was 
done also to assess the presence of any other aortic 
lesions and to decide the possibility of EVAR. Finally, all 
patients, were informed with clear language about both 
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types of anesthesia. The patients were all given informa-
tion about the risks and benefits of the EVAR procedure 
with the possibility for conversion to either open 
approach or GA.

Eligibility criteria: Elective patients diagnosed as AAA 
who will proceed to EVAR with exposure of the common 
femoral artery. Exclusion criteria: included emergency 
EVAR, hypertension (uncontrolled systolic arterial pres-
sure ≥ 160 mmHg), diabetes mellitus (uncontrolled 
blood glucose ≥ 200 mg/dL), aneurysm of common 
femoral artery, patient receiving anticoagulant therapy, 
cerebrovascular disease and kidney disease (creatinine 
> 1.5 mg/dL).

Randomization was achieved using a computer-gen-
erated list and the sequence of randomization was 
done via sequentially numbered envelopes (SPSS pro-
gram; SPSS Inc, Chicago, IL). A medical student was 
informed to prepare the infusion drugs. Another med-
ical student who did not participate in induction of anes-
thesia but was only caring the patient intraoperatively, 
recorded the data and was not aware to the group type 
to avoid bias. On the other hand, the anesthesiologist 
concerned with the patient was aware to the group 
type (single blinded technique).

Anesthesia and monitoring

Prophylactic antibiotics (Cephazolin) were given to 
all patients intravenously. All patients were fasting for 
8 hours. Premedication drugs were given in the form 
of midazolam 5 mg intramuscular and ondansetron 
4 mg intravenously. After arrival of the patient, a 
bispectral index sensor (BIS) was put on the forehead 
of the patient and connected to an Aspect A2000 
version monitor (Medical Aspect System, Inc. 141 
Needham St. Newton, MA, USA). Pulse oximetry and 
5-lead ECG were connected. A large bore venous can-
nula is mandatory if there is possibility for open sur-
gery which could be associated with much blood loss. 
A 20-gauge radial arterial catheter was placed for 
continuous monitoring of blood pressure in the non-
surgical access upper limb. Also, urine output was 
mandatory to be monitored. Simple oxygen face mask 
was applied at a rate of 6 L/min. A CO2 analyzer 
probe was put near the nostril of the patient for mon-
itoring of end-tidal carbon dioxide.

Patients were divided into two groups with 
15 patients each before starting the procedure. First 
group is the psoas compartment block (PCB group): 
30 ml of bupivacaine 0.25 % infused over 3 minutes in 
addition to normal saline 0.9 % IV infused at the same 
rate of infusion of the remifentanil in the other group to 
ensure observer blindness. 

In our study, we used a modified PCB technique 
which was used before by Mokini and his colleges (17) 
and it was done in lateral decubitus using stimulated 
needle (120 mm length) which was placed at the junc-
tion between the lateral one third and medial two-thirds 
of a straight line drawn at the interspace of L2–L3 in 
between the interspinous line and another line passing 
via the posterior superior iliac spine (PSIS), parallel to 
the interspinous line. If stimulation (twitching) of the 
anterior thigh was noticed, the needle was redirected 

Fig. 1. Modified approach for PCB (PSIS: posterior su-
perior iliac spine).

cranially slightly. When the inguinal field twitching was 
achieved, bupivacaine 0.25 % 30 ml, was slowly inject-
ed over 3 minutes (Figure 1) (16).

Statistical methods

The obtained data were recorded and analyzed 
using the SPSS statistical package, version 22 (IBM 
Corp., Armonk, NY, USA). After performing tests of 
normality, student-t test and Mann-Whitney test were 
used to compare numerical data as appropriate, 
while χ2 test was used to compare categorical data. 
The level of significance was considered at p-values 
less than 0.05.

Study populations

All patients completed the study with no conversion 
to general anesthesia. There were no significant differ-
ences between the groups concerning age, gender, 
ASA class and body mass index (BMI). Also, there were 
no statistical differences between both groups regard-
ing the incidence of preexisting cardiac, pulmonary, or 
renal diseases (Table I).

Analysis of hemodynamic data

In patients under remifentanil sedation (LR group), 
the HR and MAP decreased significantly after induc-
tion of anesthesia and stayed significantly lower than 
PCB group throughout the procedure (p < 0.001) (Fig-
ure 2 and 3). As regard SpO2 data, it was comparable 
between both groups throughout the procedure (Fig-
ure 4). In the PCB group, 3 patients (20 %) received 
vasopressors and 2 patients (13.3 %) received vaso-
dilators during the EVAR procedure. On the other 
group, sedation with remifentanil, 5 patients (33.3 %) 
needed vasopressors and 3 patients (20 %) needed 
vasodilators during the EVAR procedure. There was 
no statistically significant difference in the use of vaso-
pressors and vasodilators between the two groups 
(p = 0.864).
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TABLE I
PATIENTS’ CHARACTERISTICS, AND PRE-EXISTING COMORBIDITIES

PCB group (n = 15) LR group (n = 15) P– 
value

Mean SD Mean SD
Age (year) 64.93 1.62 66.13 2.29 0.12
BMI (kg/m2) 23.4 1.3 23.67 1.45 0.60

Count  % Count  %

Sex
Female 3 20.0 % 4 26.7 %

1
Male 12 80.0 % 11 73.3 %

ASA
II 2 13.3 % 3 20.0 %

1III 9 60.0 % 9 60.0 %
IV 4 26.7 % 3 20.0 %

Hypertension 
Yes 10 66.7 % 11 73.3 %

1
No 5 33.3 % 4 26.7 %

Diabetes Mellitus
Yes 12 80.0 % 10 66.7 %

0.68
NO 3 20.0 % 5 33.3 %

Dyslipidemia
Yes 7 46.7 % 8 53.3 %

0.76
No 8 53.3 % 7 46.7 %

Smoking
Yes 12 80.0 % 10 66.7 %

0.68
No 3 20.0 % 5 33.3 %

Ischemic heart disease
Yes 5 33.3 % 6 40.0 %

0.71
No 10 66.7 % 9 60.0 %

Peripheral vascular disease
Yes 6 40.0 % 5 33.3 %

0.71
No 9 60.0 % 10 66.7 %

Chronic pulmonary disease
Yes 5 33.3 % 6 40.0 %

0.71
No 10 66.7 % 9 60.0 %

Data presented as mean ± SD or number of patients ( %). BMI: body mass index. ASA: American Society of Anesthesiologists.

Fig. 2. Heart rate (HR) in both groups.

Data presented as mean ± SD, *p < 0.05 between the 
two groups.
PCB: psoas compartment block. LR: local anesthesia 
with Remifentanil sedation.
Time Frame was recorded 4 times; 1) At baseline (be-
fore the start of the procedure), 2) At start of opera-
tion 3) Mean during whole procedure  (directly after 
start of intervention then every 5min through study till 
end of procedure.) 4) At the end of procedure. 

Fig. 3. Mean arterial pressure (MAP) in both groups.

Data presented as mean ± SD, *P < 0.05 between 
the two groups
PCB: psoas compartment block. LR: local anesthesia 
with remifentanil sedation.
Time Frame was recorded 4 times; 1) At baseline (be-
fore the start of the procedure), 2) At start of opera-
tion 3) Mean during whole procedure  (directly after 
start of intervention then every 5min through study till 
end of procedure.) 4) At the end of procedure.
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Analysis of operative data
   
The mean VAS values showed statistically significant 

lower values in LR group when compared to PCB group 
(p < 0.001) (Table II). Ramsay Sedation score showed 
statistically significant deep sedation in LR group on 
comparison to PCB group (p < 0.001) (Table II). Three 
patients developed agitation during the procedure in the 
PCB group and they received a small dose of midazolam 
to sedate them. Sedation with remifentanil was effective 
in all patients undergoing EVAR, allowing them to main-
tain satisfactory respiratory level and avoid desatura-
tion. Also, BIS values were statistically lower in LR 
group than in PCB group (p < 0.001) (Table II). All 
patients under sedation with remifentanil (LR group) did 
not complain about their general feeling, position, or 
pain intra- and postoperatively. So, their satisfaction 
scores were highly significant when compared to PCB 
group (p < 0.001) (Table II). There was no statistical 
significance as regard recall of operative details 
between both groups (P = 0.730). Mean anesthesia 
t ime was signi f icant ly h igher in PCB group 
(p < 0.001) (Table II).

Clinical recovery data

The incidences of cardiac, respiratory, renal, and 
neurologic complications also were not statistically dif-
ferent. Concerning total hospital stay, there were no 

TABLE II
OPERATIVE DATA

Variables PCB group
(n = 15)

LR group
(n = 15) P - value

Visual analog scale (0-100)
(mean during the whole procedure) 41.33 ± 4.42 34.13 ± 6.47 < 0.001

Ramsay Sedation Score (1-6)
• Base line (before the start of the procedure) 2.3 ± 0.5 2.4 ± 0.5 0.716
• Start of procedure 2.4 ± 0.5 3.3 ± 0.49 < 0.001
• Mean during procedure 2.3 ± 0.5 3.4 ± 0.5 < 0.001
• At the end of procedure 2.4 ± 0.5 3.4 ± 0.5 < 0.001

Bispectral Index level (0-100)
(mean during the whole procedure) 84.3 ± 2.6 73.4 ±1.64

< 0.001
Recall of the procedure (0-100)
(At the end of the procedure) 82.3 ±1.9 82.5 ± 2.2 0.730

Patients-Satisfaction score (0-100)
• At the end of the procedure 69.7 ± 4.1 84.5 ±1.25

< 0.001
• 2h postoperative 83.9 ± 0.8 83.5 ± 0.9 0.327

Surgeon- Satisfaction score (0-100)
(At the end of the procedure) 82.2 ± 2.7 90.4 ± 3.5 < 0.001

Duration of EVAR (min) 164.3 ± 12.8 160.9±14.1 0.495
Duration of anesthesia (min) 198.3 ±15.3 180.7± 5.23 < 0.001
Urine output (ml) 542.6 ± 48.7 519.4 ± 52.4 0.219
Total fluid intake (ml) 2023.3 ±113.9 2056.6±134.9 0.469
Data presented as mean ± SD, 
EVAR, endovascular aortic repair.

Fig. 4. Oxygen saturation (SpO2) in both groups.

Data presented as mean ± SD, *p < 0.05 between the 
two groups.
PCB: psoas compartment block. LR: local anesthesia 
with Remifentanil sedation.
Time Frame was recorded 4 times; 1) At baseline (be-
fore the start of the procedure), 2) At start of opera-
tion 3) Mean during whole procedure  (directly after 
start of intervention then every 5min through study till 
end of procedure.) 4) At the end of procedure.
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statistically significant differences between both groups. 
There were no conversions to open repair or reopera-
tion caused by migration of grafts or endoleak after 
EVAR in both groups (Table III). 

DISCUSSION

The current study demonstrated that EVAR under 
PCB or local anesthesia with Remifentanil sedation is 
safe and effective procedure for the treatment of aortic 
aneurysms. Remifentanil group provided significant 
lower values of VAS, HR, MAP than PCB group. 
Remifentanil group also achieved significant values of 
deep sedation without compromising respiration in com-
parison to PCB group. Also, patients in remifentanil 
group were significantly calmer and more cooperative 
with less BIS values than PCB group.

EVAR have a lot of benefits in high-risk patients, as 
this technique is less invasive than conventional surgery. 
It applies less hemodynamic changes result in faster 
recovery and less anesthetic and surgical complica-
tions (20). As the number of patients who undergo 
EVAR is growing up, tailored anesthetic considerations 
for EVAR are becoming increasingly essential.

Evidence based research did not confirm the best 
anesthetic choice for standard EVAR.

The literatures are restricted to descriptive, retro-
spective studies on patients undergoing infra-renal 
EVAR (21,22). To the best of our knowledge, this is the 
first prospective randomized study which evaluated the 
perioperative outcomes of EVAR performed under PCB 
or local anesthesia with remifentanil sedation. 

The anesthetist usually decides the type of anesthe-
sia according to multiple factors as the age of patient, 
nature of procedure and the preoperative medical con-
dition (23).

Local Anesthesia is considered to be safe and good 
alternative for GA during EVAR (21). In a previous 
study (24), the regional anesthesia for EVAR decreased 
the duration of operation and postoperative ICU stay. 
Local Anesthesia also has provided the advantages of 
hemodynamic stability and is important in patients who 
have sever pulmonary disease  (25). The previous 
results agreed with our study data, where local anes-
thesia and remifentanil sedation resulted in good recov-
ery and hemodynamic stability. 

Verhoeven and colleagues (7) proved less incidence 
of respiratory problems for local anesthesia compared 
with GA. In contrary to the previous study, de Virgilio 

TABLE III
POSTOPERATIVE DATA

Variables 
PCB group LR group

p- value
Mean SD Mean SD

Total hospital stays (days) 9.6 1.3 9.7 1.4 0.788

Total opiate requirement (dose)* 13.9 1.3 14.1 1.5 0.798

Count  % Count  %

Renal complication**
Yes 3 20.0 % 2 13.3 % 1

No 12 80.0 % 13 86.7 %

Postoperative stroke
Yes 0 0.0 % 0 0.0 % ---

No 15 100.0 % 15 100.0 %

Cardiac complication
Yes 0 0.0 % 0 0.0 % ----

No 15 100.0 % 15 100.0 %

Respiratory complication
Yes 0 0.0 % 0 0.0 % ----

No 15 100.0 % 15 100.0 %

Local infection
Yes 1 6.7 % 0 0.0 % 1

No 14 93.3 % 15 100.0 %

Peripheral ischemia
Yes 0 0.0 % 1 6.7 % 1

No 15 100.0 % 14 93.3 %

Mortality
Yes 0 0.0 % 0 0.0 % ----

No 15 100.0 % 15 100.0 %

Endoleak
Yes 0 0.0 % 0 0.0 % ----

No 15 100.0 % 15 100.0 %

Values are presented as mean ± SD or number of patients (%).
*Equivalent of parenteral morphine (mg).	
** Transient increase in the creatinine level of > 2 mg/dL
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and colleagues (27) reported comparable cardiac and 
respiratory complication rates in 229 EVAR procedures 
under GA versus local anesthesia. Different out-
comes were noticed in another retrospective review for 
Henretta and his colleagues (26) who found that local 
anesthesia could not decrease cardiopulmonary mortal-
ity and morbidity rates in patients undergoing thoracic 
EVAR procedure.

Locoregional for the common femoral artery (CFA) 
cutdown provides a lot of advantages. It offers excel-
lent analgesia intraoperative and for several hours 
later, decreasing the number of analgesic medica-
tions (28).

Henretta et al. (26) was the first one to describe the 
possibility of local anesthesia for EVAR in 1999, record-
ing no deaths or significant morbidity in a group of 47 
consecutive patients. These results were also agreed 
with Asakura et al. (24) who found that, local anesthe-
sia usage was effective and accompanied by improve-
ments in pulmonary morbidity and decreased ICU stay. 
In contrary to the previous study, Geisbusch et al (29) 
in his research, he gave local anesthesia in 183 EVAR 
patients, GA in 25 cases and RA in 9 cases. They found 
a 7.6 % GA conversion rate due to obstruction of the 
airway (29 %), persistent movement of the patient (7 %), 
anxiety (21 %), persistent coughing (21 %), patient dis-
comfort (7 %) and emergency surgical conversion to 
GA (14 %). Fortunately, in our study, no single patient 
converted to GA may be attributed to good sedation 
and analgesia techniques.

Based on his experience, Mokini and his colleges (17) 
used the technique of modified access for PCB to 
approach awake inguinal surgery without any influence 
on hemodynamics. In our clinical study, PCB was asso-
ciated with less hospital stay, less postoperative analge
sic usage and minimal postoperative complications. 
However, PCB may be accompanied by complica-
tions like hypotension, systemic toxicity, subarachnoid 
or epidural spread, retroperitoneal hematoma and 
renal puncture (30,31). We do not consider PCB the 
only anesthetic technique for EVAR procedures, but in 
selected cases with difficult management, it represents 
a good alternative that deserves to be evaluated in 
larger randomized trials.

When we review our data comparing PCB or local 
anesthesia with remifentanil sedation, we found that in 
patients under remifentanil sedation, the HR and MAP 
decreased significantly after induction of anesthesia and 
stayed significantly lower than PCB group throughout 
the procedure (p < 0.001) which reflected clinically as 
in the PCB group, 3 patients (20 %) received vasopres-
sors in comparison to sedation with remifentanil, 
5 patients (33.3 %) received vasopressors during the 
EVAR procedure. But there was no statistically signifi-
cant difference in the use of vasopressors between the 
two groups (p = 0.864).

Pain perception is considered the most important 
issue to differentiate between two experimental 
groups (32) which was found to be significantly less in 
intensity for the remifentanil group in comparison to 
PCB group (27.13 ± 6.47 vs. 41.33 ± 4.42, respec-
tively, P < 0.001). Which proved that continuous infu-
sion of remifentanil to be more effective than PCB in 
attenuating pain.

 During monitored anesthesia care, a Ramsay score 
of 2-3 is considered good indicators of conscious seda-
tion (33,34). Both groups had accepTable sedation levels 
all over the procedure inspite of the significant difference 
between both groups (PCB vs LA group) (2.27 ± 0.46 
vs. 3.4 ± 0.5 with p < 0.001 respectively) 

Another important indicator for any procedure under 
local anesthesia or sedation is satisfaction scores. All 
patients under remifentanil sedation (LR) group were 
cooperative and calm during EVAR. So, their satisfac-
tion scores were highly significant in comparison to PCB 
group (P < 0.001).

Postoperatively, patients with EVAR require high 
dependency unit for continuous monitoring as regards 
blood pressure, blood gases, hemoglobin and coagula-
tion parameters. The most important assessment is 
regular lower limb arterial examination. Usually, the pain 
is insignificance and could be treated with oral analgesics 
or minimal doses of opioids when needed (2). In our 
study, mean anesthesia time was significantly higher in 
PCB group in comparison to LR group (198.3 ± 15.3 
vs. 180.7 ± 5.2, respectively, P < 0.001) which reflect-
ed clinically as total opiate requirement postoperatively 
was less in PCB group when compared to other group 
but without any statistically significance in between both 
groups (p = 0.798).

In another study, the group analysis under local anes-
thesia appeared to have shorter surgical times, shorter 
length of stay in the hospital and fewer postoperative com-
plications in a review of 10 studies comparing regional to 
local anesthesia and involving 13,459 patients (21). How-
ever, our findings contradict the previous findings where 
there were no statistically significant differences between 
our two groups as regards total hospital stay which could 
be related to small number of patients in ours. The inci-
dences of respiratory, neurological, cardiac and re-
nal complications also were not statistically different.

Our investigation presents some limitations, which 
need to be considered. First, the anesthesiologist was 
aware by the mode of anesthesia. Moreover, this tech-
nique needs further study for the detection of the best 
site of injection and of the perfect local anesthetic vol-
ume for femoral artery exposure.

In conclusion, our findings high lightened the influence 
of both techniques using PCB or remifentanil with LA for 
conscious sedation and analgesia for patients with sig-
nificant comorbidity during EVAR. They proved to be safe 
and effective in ASA III–IV patients undergoing EVAR. 
Also, both techniques provided sufficient cardiorespira-
tory steadiness, good sedation, and analgesia, resulting 
in an accepTable level of comfort for patients. However, 
remifentanil continuous infusion granted significantly 
more sTable pain control while maintaining similar levels 
of stability and analgesia of the currently used PCB.

ETICAL ASPECTS

The study was conducted after ethics committee 
approval (Protocol ID: 180101). Written informed high-
risk consents for the anesthesia and operation were 
secured from all patients included in this prospective 
study. The study was registered in Clinical Trials.gov ID: 
NCT03443518.



18  W. A. SOLTAN ET AL.	 Rev. Soc. Esp. del Dolor, Vol. 33, N.º 1, 2026

FUNDING

This work was not supported financially by any grants 
from any private medical organization or our university.

CONFLICT OF INTEREST

The authors declare that they have no conflict of 
interest.

REFERENCES

1.	 Singh K, Bønaa KH, Jacobsen BK, Bjørk L, Solberg S. Preva-
lence of and risk factors for abdominal aortic aneurysms in a 
population-based study: The Tromsø Study. Am J Epidemiol. 
2001;154(3):236-44. DOI: 10.1093/aje/154.3.236.

2.	 Kothandan H, Haw Chieh GL, Khan SA, Karthekeyan RB, 
Sharad SS. Anesthetic considerations for endovascular 
abdominal aortic aneurysm repair. Ann Card Anaesth. 
2016;19(1):132-41. DOI: 10.4103/0971-9784.173029.

3.	 Parodi JC, Palmaz JC, Barone HD. Transfemoral intraluminal 
graft implantation for abdominal aortic aneurysms. Ann Vasc 
Surg. 1991;5(6):491-9. DOI: 10.1007/BF02015271.

4.	 White CJ, Gray WA. Endovascular therapies for periphe-
ral arterial disease: an evidence-based review. Circulation. 
2007;116(19):2203-15. DOI: 10.1161/CIRCULATIONA-
HA.106.621391.

5.	 Prinssen M, Verhoeven EL, Buth J, Cuypers PW, van Sam-
beek MR, Balm R, et al. A randomized trial comparing 
conventional and endovascular repair of abdominal aortic 
aneurysms. N Engl J Med. 2004;351(16):1607-18. DOI: 
10.1056/NEJMoa042002.

6.	 Clair DG, Gray B, O’hara PJ, Ouriel K. An evaluation of the 
costs to health care institutions of endovascular aortic 
aneurysm repair. J Vasc Surg. 2000;32(1):148-52. DOI: 
10.1067/mva.2000.105663.

7.	 Verhoeven EL, Cinà CS, Tielliu IF, Zeebregts CJ, Prins TR, Ein-
dhoven GB, Span MM, Kapma MR, van den Dungen JJ. Local 
anesthesia for endovascular abdominal aortic aneurysm 
repair. J Vasc Surg. 2005;42(3):402-9. DOI: 10.1016/j.
jvs.2005.05.047.

8.	 Park WY, Thompson JS, Lee KK. Effect of epidural anesthe-
sia and analgesia on perioperative outcome: a randomi-
zed, controlled Veterans Affairs cooperative study. Ann 
Surg. 2001;234(4):560-9. DOI: 10.1097/00000658-
200110000-00015.

9.	 Parra JR, Crabtree T, McLafferty RB, Ayerdi J, Gruneiro 
LA, Ramsey DE, Hodgson KJ. Anesthesia technique and 
outcomes of endovascular aneurysm repair. Ann Vasc Surg. 
2005;19(1):123-9. DOI: 10.1007/s10016-004-0138-y.

10.	 Ruppert V, Leurs LJ, Steckmeier B, Buth J, Umscheid T. 
Influence of anesthesia type on outcome after endovascular 
aortic aneurysm repair: an analysis based on EUROSTAR 
data. J Vasc Surg. 2006;44(1):16-21. DOI: 10.1016/j.
jvs.2006.03.039.

11.	 Ruppert V, Leurs LJ, Rieger J, Steckmeier B, Buth J, 
Umscheid T, et al. Risk-adapted outcome after endovascular 
aortic aneurysm repair: analysis of anesthesia types based 
on EUROSTAR data. J Endovasc Ther. 2007;14(1):12-22. 
DOI: 10.1583/06-1957.1.

12.	 Moll FL, Powell JT, Fraedrich G, Verzini F, Haulon S, Waltham 
M, et al. Management of abdominal aortic aneurysms clinical 

practice guidelines of the European society for vascular sur-
gery. Eur J Vasc Endovasc Surg. 2011;41 Suppl 1:S1-S58. 
DOI: 10.1016/j.ejvs.2010.09.011.

13.	 Bonfreschi V, Giuliani E, Malagnino FC, Navi A, Cop-
pi G, Silingardi R, et al. Analgesia during abdominal 
aortic aneurysm endovascular repair: remifentanil vs. 
fentanyl-midazolam--a randomized controlled trial. Eur 
J Anaesthesiol. 2009;26(9):782-7. DOI: 10.1097/
EJA.0b013e32832bcc9b.

14.	 Doyle PW, Coles JP, Leary TM, Brazier P, Gupta AK. A com-
parison of remifentanil and fentanyl in patients undergoing 
carotid endarterectomy. Eur J Anaesthesiol. 2001;18(1):13-
9. DOI: 10.1097/00003643-200101000-00003.

15.	 Imbelloni LE, Beato L, Beato C, Cordeiro JA. Analgesia pós-
operatória para procedimentos cirúrgicos ortopédicos de 
quadril e fêmur: comparação entre bloqueio do comparti-
mento do psoas e bloqueio perivascular inguinal. Rev Bras 
Anestesiol. 2006;56(6):619-29. DOI: 10.1590/S0034-
70942006000600006.

16.	 Mannion S, Barrett J, Kelly D, Murphy DB, Shorten GD. 
A description of the spread of injectate after psoas com-
partment block using magnetic resonance imaging. Reg 
Anesth Pain Med. 2005;30(6):567-71. DOI: 10.1016/j.
rapm.2005.08.004.

17.	 Mokini Z, Buccino C, Vitale G, Mauri T, Fumagalli R, Pesenti 
A. Psoas compartment block for anaesthesia during surgical 
repair of inguinal hernias. Br J Anaesth. 2013;111(2):298-
9. DOI: 10.1093/bja/aet235.

18.	 Krenn H, Deusch E, Jellinek H, Oczenski W, Fitzgerald 
RD. Remifentanil or propofol for sedation during carotid 
endarterectomy under cervical plexus block. Br J Anaesth. 
2002;89(4):637-40. DOI: 10.1093/bja/aef233.

19.	 Tommaselli GA, Di Carlo C, Formisano C, Fabozzi A, Nappi 
C. Effect of local infiltration analgesia on post-operative pain 
following TVT-O: a double-blind, placebo-controlled randomi-
zed study. Arch Gynecol Obstet. 2014;290(2):283-9. DOI: 
10.1007/s00404-014-3186-8.

20.	 Kahn RA, Moskowitz DM, Manspeizer HE, Reich DL, McCon-
ville JC, Marin ml, Hollier LH. Endovascular aortic repair is 
associated with greater hemodynamic stability compared 
with open aortic reconstruction. J Cardiothorac Vasc Anesth. 
1999;13(1):42-6. DOI: 10.1016/S1053-0770(99)90172-6.

21.	 Karthikesalingam A, Thrumurthy SG, Young EL, Hinchliffe RJ, 
Holt PJ, Thompson MM. Locoregional anesthesia for endo-
vascular aneurysm repair. J Vasc Surg. 2012;56(2):510-9. 
DOI: 10.1016/j.jvs.2012.02.047.

22.	 Edwards MS, Andrews JS, Edwards AF, Ghanami RJ, Corrie-
re MA, Goodney PP, et al. Results of endovascular aortic 
aneurysm repair with general, regional, and local/monito-
red anesthesia care in the American College of Surgeons 
National Surgical Quality Improvement Program database. 
J Vasc Surg. 2011;54(5):1273-82. DOI: 10.1016/j.
jvs.2011.04.054.

23.	 Hey-ran C, Dae-won L, Kyung-woo K, et al: General anesthesia 
versus sedation with dexmedetomidine for thoracic endovas-
cular aortic repair in 38 patients in multicenter experiences: 
A retrospective study. Anesth Pain Med. 2014;9:193-200.

24.	 Asakura Y, Ishibashi H, Ishiguchi T, Kandatsu N, Akashi M, 
Komatsu T. General versus locoregional anesthesia for endo-
vascular aortic aneurysm repair: influences of the type of 
anesthesia on its outcome. J Anesth. 2009;23(1):158-61. 
DOI: 10.1007/s00540-008-0687-2.

25.	 Bettex DA, Lachat M, Pfammatter T, Schmidlin D, Turina 
MI, Schmid ER. To compare general, epidural and local 



RATIVE STUDY BETWEEN PSOAS COMPARTMENT BLOCK VERSUS LOCAL ANESTHESIA WITH REMIFENTANIL SEDATION  
FOR ENDOVASCULAR REPAIR OF ABDOMINAL AORTIC ANEURYSM (EVAR): A PROSPECTIVE RANDOMIZED STUDY	 19

anaesthesia for endovascular aneurysm repair (EVAR). Eur J 
Vasc Endovasc Surg. 2001;21(2):179-84. DOI: 10.1053/
ejvs.2000.1295.

26.	 Henretta JP, Hodgson KJ, Mattos MA, Karch LA, Hurl-
bert SN, Sternbach Y, Ramsey DE, Sumner DS. Feasi-
bility of endovascular repair of abdominal aortic aneu-
rysms with local anesthesia with intravenous sedation. J 
Vasc Surg. 1999;29(5):793-8. DOI: 10.1016/S0741-
5214(99)70205-3.

27.	 De Virgilio C, Romero L, Donayre C, Meek K, Lewis RJ, 
Lippmann M, et al. Endovascular abdominal aortic aneurysm 
repair with general versus local anesthesia: a comparison of 
cardiopulmonary morbidity and mortality rates. J Vasc Surg. 
2002;36(5):988-91. DOI: 10.1067/mva.2002.128314.

28.	 Setacci F, Sirignano P, Kamargianni V, Galzerano G, de Dona-
to G, Biandolino P, et al. Inguinal field block for femoral artery 
exposure during endovascular aneurysm repair. J Endovasc 
Ther. 2013;20(5):655-62. DOI: 10.1583/13-4288MR.1.

29.	 Geisbüsch P, Katzen BT, Machado R, Benenati JF, Pena C, 
Tsoukas AI. Local anaesthesia for endovascular repair of 
infrarenal aortic aneurysms. Eur J Vasc Endovasc Surg. 
2011;42(4):467-73. DOI: 10.1016/j.ejvs.2011.05.018.

30.	 Auroy Y, Benhamou D, Bargues L, Ecoffey C, Falissard 
B, Mercier FJ, et al. Major complications of regional 
anesthesia in France: The SOS Regional Anesthesia Hotli-
ne Service. Anesthesiology. 2002;97(5):1274-80. DOI: 
10.1097/00000542-200211000-00034.

31.	 Dauri M, Faria S, Celidonio L, Tarantino U, Fabbi E, Sabato 
AF. Retroperitoneal haematoma in a patient with continuous 
psoas compartment block and enoxaparin administration for 
total knee replacement. Br J Anaesth. 2009;103(2):309-
10. DOI: 10.1093/bja/aep189.

32.	 Dilger JA, Sprung J, Maurer W, Tetzlaff J. Remifentanil pro-
vides better analgesia than alfentanil during breast biopsy 
surgery under monitored anesthesia care. Can J Anaesth. 
2004;51(1):20-4. DOI: 10.1007/BF03018541.

33.	 Cigada M, Corbella D, Mistraletti G, Forster CR, Tommasino 
C, Morabito A, et al. Conscious sedation in the critically ill 
ventilated patient. J Crit Care. 2008;23(3):349-53. DOI: 
10.1016/j.jcrc.2007.04.003.

34.	 Absalom AR, Sutcliffe N, Kenny GN. Effects of the auditory 
stimuli of an auditory evoked potential system on levels of 
consciousness, and on the bispectral index. Br J Anaesth. 
2001;87(5):778-80. DOI: 10.1093/bja/87.5.778.


