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Aneurysm is defined as a localized and permanent dilatation with an increase in normal diameter by more 
than 50%. It is more common in males and can affect up to 8% of elderly men. Smoking is the greatest risk 
factor for abdominal aortic aneurysm (AAA) and other risk factors include hypertension, hyperlipidemia, 
family history of aneurysms, inflammatory vasculitis, and trauma. Endovascular Aneurysm Repair [EVAR] 
is a common procedure performed for AAA, because of its minimal invasiveness as compared with open 
surgical repair. Patients undergoing EVAR have a greater incidence of major co‑morbidities and should 
undergo comprehensive preoperative assessment and optimization within the multidisciplinary settings. 
In majority of cases, EVAR is extremely well‑tolerated. The aim of this article is to outline the Anesthetic 
considerations related to EVAR.
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aortic repair (EVAR) was pioneered by 
Parodi et al.[5] and Volodos et al.[6] in the 
early 90s. Since then EVAR has become 
a popular alternative to the conventional 
open repair. The endovascular procedure 
requires a multidisciplinary team composed 
of vascular surgeon, interventional radiologist 
and anesthesiologist.[7] The advantages of 
EVAR compare to open surgical procedure 
are listed in Table 1.[8] However, EVAR is 

INTRODUCTION

Abdominal aortic aneurysms (AAAs) 
represents 65% of all aneurysms of the aorta 
and 95% of them are below the renal arteries. 
It has a male preponderance of 4:1.[1‑3] 
Smoking is the greatest risk factor for AAA 
and 90% of the patients with this disorder 
either smoke or smoked. Other risk factors 
include hypertension, hyperlipidemia, and 
family history of aneurysms, inflammatory 
vasculitis, and trauma. Atherosclerosis 
is also etiology of aneurysm and other 
less common causes include the defect 
in fibrin I (Marfan’s syndrome) and a rare 
condition causing changes in the type‑III 
pro‑collagen.[3] (Type‑IV Ehlers‑Danlos 
syndrome) Over the last decade, the practice 
of aortic aneurysm repair has undergone 
immense modifications from the conventional 
open reconstruction to minimally invasive 
incisions as well as percutaneous techniques. 
This possibly has resulted in the reduction 
of morbidity and mortality as compared with 
traditional open techniques.[4] Endovascular 
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more expensive and its long‑term success is still 
uncertain.[9] Furthermore, not all patients are suitable 
candidates for EVAR, and the patient selection must 
take into account the surgical risks of open repair in 
patients with significant co‑morbidity.

INDICATIONS AND PLANNING FOR SURGERY

Many AAA are discovered incidentally whilst 
investigating for back pain or urinary symptoms 
in the middle‑aged population. Routine abdominal 
ultrasonography commonly accounts for the unexpected 
detection of aortic aneurysms. Once discovered, the 
decision to operate is based on the symptoms and size 
of the aneurysm. Patients are usually offered surgery 
once the anteroposterior diameter reaches 5.5 cm (or 
aneurysm increasing by more than 5 mm in 6 months), 
as the risks of rupture increase considerably beyond 
that[10] [Table 2].

The elective open AAA repair carries a 5% mortality.[11] 
Whereas the 30 days mortality associated with ruptured 
AAA is widely believed to be around 80%; and of 

those that reach hospital alive and undergo emergency 
surgery, approximately 40% will die within 30 days 
of surgery. Statins[12] and doxycycline[13] have been 
proven to slow down the progression of AAA in animal 
studies (but have not been shown in humans); as such 
surgery remains the only treatment option.

EVAR was first introduced in 1991.[5] It is a less invasive 
procedure which was developed with the intent of 
avoiding procedure‑related morbidity and mortality 
of open surgical repair and decreasing the duration of 
hospital stay.[14] The 30 days mortality with EVAR ranges 
from 1.7% in patients deemed fit for open repair,[15] to 
9% in those deemed unfit for open repair.[16]

In recent years, there have been two large randomized 
trials comparing the outcomes following EVAR and 
open repair.[8,15] In the EVAR 1 trial, patients who were 
considered fit for open repair were randomized to either 
EVAR or open repair.[15] Aneurysm related short‑term 
mortality and morbidity were found to be 3% lower 
in the EVAR group but the long‑term mortality was 
similar in both groups. However, the trial demonstrated 
an increased need for re‑intervention (4%) and 
the increased cost per case in the EVAR group. 
Complications that require re‑intervention are endoleak, 
thrombosis, kinking of the graft, and device migration. 
The EVAR 2 trial randomized patients considered unfit 
for open repair to either conservative management 
or EVAR (to assess if EVAR is a viable alternative in 
patients deemed unfit for open repair). The results of 
the EVAR 2 trial were disappointing in this respect. 
EVAR had considerable 30 days mortality (9%) 
and the long‑term survival was no different in both 
groups.[16] Mortality from all possible causes after EVAR 
as compared with open repair was similar in the 4 years 
follow‑up in EVAR 1. Similar conclusions were drawn 
from the mid‑term results of the Dutch randomized 
endovascular aneurysm management trial (DREAM 
trial).[8] Nevertheless, the DREAM trial suggested that 
“if the developments in endograft technology and 
imaging continue to gather pace, EVAR may become 
the first choice operation for all the patients with aortic 
aneurysms.”

PROCEDURE DESCRIPTION

EVAR involves the use of fabric or synthetic tube grafts 
which is self‑expanding or a ballooning catheter is used 
to expand the graft. The stent grafts can be classified as 
the “standard” stent grafts and the “complex” stent grafts. 

Table 1: Potential advantages of EVAR over open 
surgical repair[8]

Minimally invasive
Less blood loss and fewer transfusions
Less fluid shifts
Minimal cardiovascular and metabolic stress response 
intraoperative
Less hemodynamic perturbations
No cross clamp
Less distal tissue ischemia
Less end‑organ damage
Fewer complications

Cardiac
Pulmonary
Renal

Earlier ambulation
Shorter hospital stay
Reduced need for intensive care facilities
More favorable 30 days survival
May be suitable for patients otherwise considered “inoperable”

EVAR: Endovascular abdominal aortic aneurysm repair

Table 2: Annual risk of rupture with size of 
aneurysm

Aneurysm diameter (cm) Annual rupture risk (%)
4.0‑4.9 0.5‑5
5.0‑5.9 3‑15
6.0‑6.9 10‑20
≥7.0 20‑50
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The “complex” stent grafts can be fenestrated [Figure 1], 
branched [Figure 2], or chimney [Figure 3]. During 
the procedure, the stent graft is positioned under 
fluoroscopic guidance overlying the aneurysm such 
that blood flows from the normal artery through the 
stent graft into the normal artery thus preventing blood 
flow in the aneurysmal sac, which will eventually 
thrombose. Stent grafts are usually introduced through 
the common femoral arteries. Occasionally, stents are 
inserted through the brachial or subclavian artery. 

Most surgeons will perform a surgical cutdown on the 
vessels due to the size of the sheaths. Closure devices 
such as Perclose Proglide (Abbott vascular) are used 
in many centers but the risk of groin complications is 
higher with these devices. Stent grafts are compressed 
in an outer sheath with a pusher rod at the distal end. 
When the sheath is withdrawn backward over the 
pusher rod, the stent‑graft is exposed and opens as a 
result of the radial force of the self‑expanding stent. 
After stent deployment and position confirmation, the 
proximal and distal ends of the graft are sealed to the 
aortic wall by a nonoccluding endoluminal balloon. 
The use of more complex grafts or increased number 
of fenestrations requires more skilled proceduralist and 
it can also increase the procedural time significantly. 
Experienced surgical teams have been shown to have 
fewer complications.[17] The fluoroscopy time and dose 
of contrast used also tend to be higher which increases 
the risk of contrast‑induced nephropathy (CIN).

PREOPERATIVE CONSIDERATIONS

The main purpose of perioperative evaluation is to 
identify high‑risk patients for preoperative optimization 
and to devise strategies for perioperative management. 
Patients selected for endovascular procedures tend to 
be older and have more co‑morbidities than patients for 
open repair. This is because endovascular procedure is 
viewed as a “minimally invasive” option, causing less 
physiological insult, and therefore deemed more suitable 
for the elderly population. Furthermore, vascular 
surgeons are more likely to offer open repair to younger 
patients in order to avoid years of annual angiographic 
follow‑up and reduce the need for re‑intervention. 
Consequently, patients for endovascular procedure can 
be more challenging to the anesthesiologists despite 
obviating the need for laparotomy, clamping, and 
unclamping of aorta. Anesthesiologists may sometimes 
find themselves working with a surgical team which 
are new to endovascular procedures or may be asked to 

Figure 1: Pictures show a customized fenestrated stent 
graft. The fenestrated stent graft is aimed to incorporate one 
or several aortic side branches into the seal of the graft, to 
preserve the flow to the branches

Figure 2: Picture shows a customized branched stent graft. Branched stent grafts were developed for aneurysms involving the 
vital aortic side branches
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Figure 3: Picture is a three‑dimensional computed tomography 
reconstruction of an aortic stent graft with a left renal chimney 
graft (arrow). The chimney graft technique utilizes off‑the‑shelf 
covered stents which are deployed in the side branches and 
placed between the aortic stent and the aortic wall, to preserve 
flow to the branches

work in the radiology department, which in itself may 
cause logistical difficulties. The risk factors for 30 days 
mortality with endovascular procedures are renal 
failure (especially if associated with need for dialysis), 
age >80 years, the presence of lower limb ischemia 
and congestive cardiac failure. The American College 
of Cardiology and American Heart Association (ACC/
AHA) guidelines regard endovascular procedure as an 
intermediate‑risk procedure, but complex endovascular 
aneurysm repair should be considered as high‑risk 
procedures.[18]

The comprehensive assessment process should 
be tailored to the surgical urgency, complexity of 
aneurysm anatomy, co‑morbidities, and functional 
status of the patient. The cardiac assessment should 
follow the ACC/AHA or the European guidelines on 
perioperative cardiovascular evaluation for noncardiac 
surgery, with referral to the cardiologists as indicated. 
There is no single useful risk stratification model for 
vascular surgery to date. Some anesthesiologists use 
risk scores such as the revised cardiac risk index[19] 

and/or the modified customized probability index[20] 
when risk stratifying patients for endovascular surgery. 
Nevertheless, the sensitivity of these indices as 
predictors of mortality after elective aortic surgery is 
not high, but they perhaps show more promise in the 
identification of low‑risk patients. Therefore, the focus 
of assessment should be to anticipate long‑term survival 
with improved quality of life.

The patient’s smoking history and chronic changes on 
chest X‑ray are evidence of chronic obstructive airway 
disease [COPD]. If there are severe signs and symptoms of 
COPD, arterial blood gas (ABG) analysis can be helpful. 
It gives information on the oxygenation and ventilation 
of the patient. A preoperative ABG is also helpful in 
guiding intraoperative ventilator management and 
predicting the likelihood of postoperative mechanical 
ventilation. Those with severe respiratory disease might 
require preoperative lung function testing. For those 
with COPD, the practice of small groin incision, use of 
regional or local anesthesia and early ambulation are 
likely to reduce the risk of pulmonary basal atelectasis 
and respiratory infections. Although respiratory 
failure is not as common after EVAR, a significant 
number of patients still suffer from postoperative 
complications[8] (10.9% after open repair vs. 2.9% after 
EVAR). As a general rule, it is advisable to convert those 
on short‑acting beta‑agonist to longer‑acting agents 
in the perioperative period to minimize the potential 
problems related to withdrawal of shorter acting 
agents. Chest physiotherapy interventions such as 
incentive spirometry are useful adjuncts in minimizing 
postoperative pulmonary complications.

According to the ACC/AHA perioperative guidelines, 
if the patients have at least two clinical predictors, 
poor functional capacity, and is thought to require 
revascularization as part of their general management, 
noninvasive cardiac testing (dobutamine stress 
echocardiography or myocardial perfusion imaging) is 
indicated preoperatively.[21]

Functional capacity assessment is recommended before 
major vascular surgery. Cardiopulmonary exercise 
testing is utilized in an increasing frequency to provide 
a more objective assessment of functional status, and 
it is a useful tool for risk stratification (using anaerobic 
threshold and peak oxygen consumption) in predicting 
adverse outcome in major vascular surgery.[22,23] 
Perioperative optimization should also include a 
review of the patient’s medications. It is recommended 
that high‑risk patients undergoing major vascular 
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surgery should be on aspirin, beta‑blocker, and statin 
preoperatively.[21]

These patients are at high risk for acute kidney injury 
postoperatively for a number of reasons, namely the 
use of intravenous (IV) contrast and para‑renal stents, 
increasing age and multiple co‑morbidities, complexity 
of EVAR, perioperative dehydration, as well as 
medications such as ACE inhibitors, aminoglycosides, 
and diuretics in the perioperative period.

INTRAOPERATIVE MANAGEMENT

The location and setup
EVAR should be conducted in a specialized radiology 
suite (special anesthetic considerations needed for 
remote‑site anesthesia) or in a hybrid operating theater 
with appropriate angiography facilities and the ability to 
convert to an open procedure if required. All necessary 
precautions should be undertaken to protect theatre 
staff from ionising radiation with the appropriate 
measures (lead aprons, thyroid shields, and protective 
screens).

Monitoring
Apart from the standard monitoring, measurement of 
invasive arterial pressure (enables ABG monitoring 
and should be inserted contralateral to the upper 
limb surgical access, which usually is the right hand), 
hourly urine output and core temperature is mandatory. 
A 5‑lead electrocardiogram should be applied to detect 
ischemic ST changes. Large bore venous access should 
be inserted as there is potential for significant blood 
loss[24] if conversion to an open repair (<2%). All IV 
tubings and monitoring cables should be of sufficient 
length. Central venous access should be considered 
in complex or long procedures. The availability of 
near‑patient testing of hemoglobin, glucose, lactate, and 
coagulation such as ROTEM thromboelastometry (Tem 
International GmbH) is useful in providing frequent 
intraoperative measurement of the parameters, 
especially in complex or ruptured EVAR. Evoked 
potentials monitoring is sometimes requested if there 
is high risk of spinal cord ischemia (SCI) during the 
operation.

Anesthetic goals in EVAR
The main goals for intraoperative anesthetic management 
are: (a) To provide hemodynamic stability, and preserve 
perfusion to vital organs including the brain, heart, 
spinal cord, kidney, and splanchnic vessels (b) to 

avoid imbalance in myocardial oxygen supply and 
demand (c) maintenance of intravascular volume 
and early identification and management of bleeding 
(d) normothermia.

Anesthetic techniques
General considerations
There is very limited evidence on the best choice of 
anesthesia for standard EVAR and even less for complex 
EVAR.[25] The literature is limited to descriptive, 
retrospective studies on patients undergoing infra‑renal 
EVAR and is open to selection bias and should be 
interpreted cautiously.[26‑28] Hence, the selection of 
techniques falls to the choice of the patient and 
anesthesiologist and should take into consideration the 
experience of the vascular team, choice of procedure, 
complexity of the aneurysm, and premorbid state of 
the patient. The ACC/AHA does not advocate a specific 
mode of anesthesia for patients with cardiac disease 
as the evidence base has not been substantiated.[18] 
Endovascular repair can take between 4 and 12 h and 
the patient comfort is difficult to achieve under regional 
anesthesia, especially when the arterial access is often 
required from axillary, femoral, and occasionally 
subclavian arteries, any technique other than general 
anesthesia is likely to be very difficult for all concerned.

Although conversion to open repair rates are low (<2%), 
the anesthesiologist needs to be prepared for open 
repair and massive bleeding.[24] There should be an 
immediate access to rapid infusion devices. Patients are 
cross‑matched the same as for open repair. The use of 
air warming devices and IV fluid warmers is strongly 
recommended as the duration can easily exceed 4 h and 
large volumes of fluids occasionally need to be given.

Anesthesia specialization on vascular surgical 
procedures may be associated with improved outcomes. 
As shown by Walsh et al. in a retrospective cohort study, 
vascular anesthesia specialization reduced early (within 
30 days of surgery) and medium‑term (within 2 years 
of surgery) mortality rates following both elective and 
emergency major vascular surgeries.[29]

Types of anesthesia
Endovascular procedures can be conducted under local 
anesthetic infiltration with sedation, regional,[30‑32] or 
general anesthesia. Short infra‑renal endovascular 
procedures can be performed under local anesthetic 
infiltration with sedation. Regional anesthetic 
techniques can be spinal, epidural or combined spinal/



Kothandan, et al.: Anaesthesia for EVAR ‑ A review

Annals of Cardiac Anaesthesia  |  Jan-Mar-2016  |  Vol 19  |  Issue 1 137

epidural [CSE]. CSE gives a fast and dense block, and also 
allows top ups via the epidural in prolonged procedures 
and can provide good postoperative analgesia. The main 
advantages of regional anesthetic techniques are less 
stress response, less inflammatory response, avoidance 
of mechanical ventilation in a patient with severe 
cardio vascular and pulmonary diseases, and good 
postoperative analgesia. There is so far no evidence to 
demonstrate any overwhelming mortality or morbidity 
benefits of one technique over another.[30,33‑35] Things 
to consider when selecting a technique are patient’s 
premorbid states, the length of the procedure, the 
use of anti‑platelets and anti‑coagulant medications, 
and the ability to stay supine position throughout the 
procedure. It is also worth bearing in mind that the 
technical success of EVAR does not appear to be related 
to the mode of anesthesia.[30,33‑36]

General anesthesia is frequently more practical than 
regional anesthesia for the following reasons:
•	 These	 patients	 are	 frequently	 on	 antiplatelet	

medications preoperatively and will definitely 
require heparin intraoperatively. This might present 
a problem for regional anesthesia

•	 Blood	pressure	control	is	easier	and	can	be	achieved	
by titration of anesthetic agents and vasopressors 
in majority of cases

•	 If	aneurysm	rupture	occurs	during	the	procedure,	
the patient’s airway is already secure and transport 
to theater is less complicated

•	 Breath‑holding	on	the	ventilator	is	easy	and	can	be	
prolonged if necessary to improve the image quality 
in digital subtraction angiography

•	 Use	 of	 iliac	 bifurcated	 devices	 or	 complex	
fenestrated grafts and or concomitant open surgery 
like femoro‑femoral crossover graft may take lengthy 
periods of time, which may be tolerated poorly by 
some patients.

Other considerations
Heparinization
Most	of	 the	patients	 are	 administered	5000	 IU	of	 IV	
heparin after the cannulation of the access vessel. We 
must check activated clotting time baseline, 3 min after 
heparin and every 30 min thereafter. Activated clotting 
time should be maintained at 2–2.5 times the baseline 
(approximately 200–250 s). Reversal with protamine 
might be required at the end of the procedure.

Renal protection
The prevalence of chronic renal impairment varies 
between 3% and 20% in patients undergoing this 

type of procedure.[37,38] Strategies for minimizing renal 
impairment such as maintaining adequate hydration,[39,40] 
limiting contrast load and stopping nephrotoxic 
drugs (such as nonsteroidal anti‑inflammatory agents 
and aminoglycosides) should be considered. The 
combined	guidelines	in	the	CIN	prevention	(UK	Renal	
Association, British Cardiovascular Intervention Society 
and the Royal College of Radiologists) recommend 
volume expansion with normal saline or isotonic 
sodium bicarbonate prior to the procedures in patients 
at risk.[41] Systematic review and meta‑analysis have 
not concluded any evidence of advantage of one type 
of solution over the other.[42,43] There is no compelling 
evidence for the use of N‑acetylcysteine in the 
prevention of CIN.[44]

Blood pressure control
Unless	 aortic	 occlusion	 balloons	 are	 used	 (usually	
in ruptured aneurysms), hemodynamic instability 
is usually minimal. Persistent hypertension is best 
managed with a beta‑blocker such as metoprolol or 
labetalol. Immediate control of hypertension is easily 
managed with nitrates and/or short‑acting beta blockers. 
Hypotension is common after induction of anesthesia, 
as the magnitude of surgical stimulus is small. Infusion 
of low‑dose vasopressors such as phenylephrine is often 
required.

Spinal cord ischemia
SCI is a devastating complication of EVAR. SCI either 
immediate or delayed[45‑49] has been reported in EVAR 
with an incidence of 0.21%,[50] but it is more common 
in complex as well as ruptured EVAR.[51] The largest 
collateral artery, the artery of Adamkiewicz (which 
supplies most of the anterior spinal arteries and 
hence perfuses the anterior third of the spinal cord) 
arises from the aorta anywhere between T5 and L3 
but most commonly from T9 to T12, so it is more at 
risk from occlusion with stent grafts which extend 
suprarenally.[45,46,52] Collaterals to the spinal cord also 
arise from the internal iliac, inferior mesenteric [IMA], 
and middle sacral arteries. The IMA is invariably 
occluded during infra‑renal EVAR. Long stent grafts 
will occlude more of the thoracic and lumbar collateral 
arteries to the spinal cord. The mechanism of SCI 
is crucial coverage of feeder vessels following stent 
deployment. Preoperative imaging of these vessels to 
identify those at risk is challenging. Clinical usage of 
fenestrated or branched endografts preserving feeder 
vessels has yet to be demonstrated.[53] The pathogenesis 
of SCI in EVAR has not been fully elucidated, although 
perioperative hypotension, prolonged aortic occlusion, 
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and micro‑embolism of atheromatous material into 
the collateral arteries are proposed contributory 
factors. Factors increasing the risk of micro‑embolism 
include a prolonged procedural time (>150 min), 
extensive intravascular manipulation of catheters and 
perioperative embolization of hypogastric and lumbar 
arteries.[30] Patients who had previous AAA repair are 
also at greater risk of SCI. The therapeutic strategies 
includes CSF drainage, hypothermia, steroids and 
arterial pressure augmentation.[54] Spinal drains have 
been shown to be efficacious in prevention and reversal 
of SCI in open repairs where there is a much greater 
incidence of ischemia.[53] Spinal drainage of CSF can 
be used to prevent or treat SCI, by increasing the 
perfusion pressure to the spinal cord.[55] Preoperative 
spinal drains are occasionally inserted for complex 
abdominal EVAR if the patient is thought to be at 
particularly high risk of SCI.[56] Postoperatively, 
spinal drain can be considered should neurological 
problems develop. The other strategies to prevent SCI 
are moderate hypothermia (local and systemic) and 
femoro‑femoral bypass. However, the only definitive 
methods of preservation are short procedural time and 
the maintenance of adequate cardiac output.

POSTOPERATIVE CARE

Postoperatively these patients require high dependency 
or	Intensive	Care	Unit	for	continuous	invasive	blood	
pressure monitoring, regular measurements of blood 
gas, hemoglobin, serum electrolytes and coagulation 

parameters. Regular lower limb arterial assessment 
both clinically and with Doppler is crucial. Patients 
are usually allowed to eat or drink on the same day; 
however, continuous IV fluid therapy is encouraged 
to reduce the likelihood of CIN. The pain is usually 
minimal and can be managed with simple oral 
analgesics or titrated doses of opioids if required.

COMPLICATIONS [TABLE 3]

Postimplantation syndrome
Postimplantation syndrome is a common but usually 
benign complication observed after EVAR. It is 
characterized by pyrexia, leukocytosis and elevated 
inflammatory markers.[57] Clinically it manifests like 
sepsis, but without any evidence of infection. Serious 
life‑threatening complications such as multi‑organ 
failure and coagulopathy may occur but are rare.[58] 
Exclusion of larger aneurysms with endografts may 
result in significant fibrinolysis secondary to thrombus 
generated within the aneurysm sac leading to a state 
of coagulopathy. Majority of cases of postimplantation 
syndrome are self‑limiting and usually settle within 
2 weeks of surgery. However, it is important to exclude 
an infective cause, and symptomatic management with 
antipyretics and IV fluids is all that is usually necessary.

EMERGENCY EVAR

Increasingly, patients with ruptured AAA are offered 
EVAR as the first‑line treatment.[59] There are the 
potential advantages of avoiding general or deep 
anesthesia, preventing damage to abdominal structures, 
and minimizing bleeding from surgical dissection. 
There is still a risk of conversion to an open surgery, so 
the patients should be prepped as for an open repair. 
The preoperative anesthetic management should 
include a fast and focused evaluation, large‑bore venous 
cannula, blood cross‑match, and appropriate restrictive 
resuscitation (hypotensive hemostasis). Rapid infuser 
and cell salvage should be readily available, as well as 
inotropes/vasopressors and vasodilators. Arterial access 
should be obtained before the start of the procedure but 
without causing unnecessary delay.

A standardized unit protocol is beneficial in an 
emergency and stressful in ensuring effective decision 
making, coordination, and mobilization of the 
multidisciplinary team to avoid delay to the operation 
and to ensure optimal patient outcome. Preoperative 
computed tomography scan (in stable patients) allows 

Table 3: Surgical and medical complications of 
EVAR

Surgical Medical
Maldeployment or malposition 
of graft

Acute coronary 
syndromes

Arterial rupture/arterial 
dissection

Acute congestive cardiac 
failure

Delayed AAA rupture Acute renal failure/CIN
Stent‑graft limb thrombosis 
leading to lower limb ischemia

Arrhythmia

Graft migration (unusual with 
new stent grafts)

Respiratory infection

Endoleak Venous thromboembolism
Rupture of iliac artery 
(commoner in women who have 
smaller arteries than men)

Cerebrovascular accident

Ischemia of: Spinal cord, 
kidneys, liver, bowel, legs

Postimplantation 
syndrome

Graft infection (very rare)
Paralysis (very rare)

CIN: Contrast‑induced nephropathy, EVAR: Endovascular 
abdominal aortic aneurysm repair, AAA: Abdominal aortic 
aneurysm
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the surgeon and radiologist to decide jointly whether 
the aortic morphology is suitable for EVAR. The 
initial surgical step is to cannulate the femoral vessels 
and insert a compliant aortic occlusion balloon into 
the supra‑coeliac aorta under local anesthesia. The 
balloon can then be inflated to provide hemorrhage 
control if the patient becomes hemodynamically 
unstable. The procedure can be performed under 
local anesthesia with or without sedation, or general 
anesthesia. Regional anesthesia is best avoided due 
to the potential risk of coagulopathy secondary to 
hemorrhage and massive transfusion. Emergency 
EVAR has been done under local anesthesia alone and 
study has shown improved outcome,[60] but conversion 
to general anesthesia is sometimes necessary because 
of the following reasons:
•	 Pain	and	discomfort	from	enlarging	hematoma	and	

endovascular manoeuvring
•	 Ventilatory	compromise	secondary	to	diaphragmatic	

splinting from expanding hematoma
•	 Ischemic	pain	in	the	buttocks	and	legs	if	the	internal	

iliac artery and femoral artery respectively are 
occluded

•	 Metabolic	 disturbances	 and	 cardiovascular	
instability can cause intraoperative delirium and 
restlessness

•	 Sometimes	 secondary	 procedures	 such	 as	
embolectomy and femoral‑femoral crossover 
grafting may be necessary.

The	recent	European	Randomized	Trials	(UK	improve	
and AJAX trials) comparing EVAR and open repair in 
ruptured AAA have failed to demonstrate significant 
difference in mortality and severe complications in 
both groups, while the French (ECAR trial) results are 
yet to be published.[61,62]

CONCLUSION

EVAR was associated with lower short‑term mortality 
but this benefit did not persist at the intermediate 
and long‑term follow‑ups. Patients undergoing EVAR 
have a higher incidence of major comorbidities and 
should undergo thorough preoperative assessment and 
optimization prior to the procedure in multidisciplinary 
settings. A distinction should be made between 
simple infra‑renal EVAR and complex supra‑renal 
EVAR which carries a higher perioperative risk. 
Anesthetic preparation should be carried out with the 
awareness that there is a risk of major hemorrhage 
and conversion to an open procedure can occur at 

any stage. Good teamwork and communication are 
essential when performing EVAR and this is even 
more vital during emergency EVAR. As the scope and 
complexity of these procedures continue to advance, 
anesthesiologists are assuming an increasingly 
important role in the multidisciplinary management 
of these cases. A comprehensive understanding of 
these procedures is essential to provide a high level of 
anesthetic care and maintain patient safety.
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