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Objective: The purpose of this study was to investigate

the association between general (GA), regional (RA), and

local (LA) anesthetic techniques with respect to the develop-

ment of delirium after vascular surgery. The authors

hypothesized that patients undergoing GA for vascular sur-

gery would have a higher incidence of postoperative delirium.

The role of LA with respect to postoperative delirium in

vascular surgery patients previously has not been reported.

Design: Retrospective review.

Setting: Tertiary referral center, university hospital.

Participants: 500 patients undergoing vascular surgical

procedures.

Interventions: Based on the chosen anesthetic technique,

all patients were divided into GA, RA, and LA groups,

respectively. Exclusion criteria were patients with preoper-

ative dementia or abnormal level of consciousness, patients

undergoing open abdominal aneurysm repair surgery, and

patients undergoing carotid endarterectomy. All anesthetic

techniques were conducted according to routine institu-

tional practices. Patients in both the RA and LA groups

received intravenous sedation.
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Measurements and Main Results: Three hundred ninety-

six (79%) patients received GA, 73 (15%) RA, and 31 (6%) LA.

The overall incidence of delirium was 19.4% and rates were

similar among the 3 groups, with 73 (18.4%) patients in the

GA group, 17 (23.2%) in the RA group, and 7 (22.5%) in the

LA group (p ¼ 0.56). Patients in the LA group were more

likely to have emergency surgery and also had a higher

incidence of previous cerebrovascular accidents or transient

ischemic attacks. There was no significant difference with

respect to either onset or duration of delirium among the 3

groups. Median length of hospital stay and in-hospital

mortality were similar among the 3 groups.

Conclusions: Delirium rates after vascular surgery were

similar with local, regional, or general anesthesia techni-

ques. The presence of risk factors for the development of

postoperative delirium should not influence the type of

anesthesia provided.
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A CONSIDERABLE NUMBER of patients undergoing
vascular surgery develop neurologic complications post-

operatively, ranging from subtle cognitive changes to clinically
evident confusion, delirium, and stroke. Delirium is a common
complication after vascular surgery, with an incidence ranging
from 29% to 42%.1–5 Both short- and long-term outcomes are
affected by development of delirium, including increased
length of hospital stay,6,7 increased mortality,6 and reduced
long-term functional outcomes.8 A significant cost implication
also is associated with development of delirium.6,9,10

Delirium is characterized by fluctuating disturbances of
consciousness, attention, cognition, and perception that develop
over a short period. The key diagnostic features are defined in
the Diagnostic and Statistical Manual of Mental Disorders,
fifth edition, text revision.11 It is distinct from postoperative
cognitive dysfunction (POCD), which lacks formal diagnostic
criteria and describes a more persistent impairment of memory
and thought process in the postoperative period.12 It is also
distinct from emergence delirium, which may occur immedi-
ately after general anesthesia (GA), usually resolves within
hours, and often is seen in children.

Different diagnostic tools are available for identifying
delirium after cardiovascular surgery. Previously described
validated tools include the intensive care delirium screening
checklist,13 confusion assessment method for intensive care
unit (CAM-ICU),14,15 the NEECHAM scores,16–18 and a chart-
based instrument for delirium.19 The current study used the
NEECHAM scores as a tool to diagnose postoperative
delirium.

The contribution of GA as an independent risk factor for the
development of postoperative delirium remains unclear. Sev-
eral nonrandomized studies of patients undergoing noncardiac
surgery failed to show higher incidence of delirium in patients
who received GA compared with those who proceeded under
regional anesthesia (RA).20,21 Two literature reviews of
available randomized controlled trials (RCTs) concluded that
there was no difference in rates of delirium between GA and
RA.22,23 Bryson et al22 identified 8 trials addressing post-
operative delirium. Unfortunately, the delirium was referred to
as “confusion” in most of these studies. Furthermore, only 1
out of 8 studies addressed the vascular surgical patient
population. In their systematic review of the RCTs, Mason
et al23 identified 3 trials that used validated tools to assess
delirium. However, these studies addressed only orthopedic
and general surgery patient populations.

Although the terms are not interchangeable, other studies
have looked at the impact of anesthetic technique on post-
operative cognitive dysfunction and once again failed to show a
difference.24–26 In the vascular surgery literature, Cook et al
randomized patients undergoing lower limb revascularization to
either GA or spinal anesthesia. There was no difference seen in
the incidence of postoperative confusion, although again this is
not synonymous with delirium.27 Large data registry reviews
for patients undergoing endovascular aneurysm repair (EVAR)
found that GA was associated with higher postoperative
morbidity and longer hospital stay even though patients
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Table 1. Types of Vascular Surgery Procedures Performed

Type of Procedure, Number of Patients (%) Number of Patients (n ¼ 500)

Endovascular repair of aortic aneurysm 107 (22)

Revascularization of lower extremities 192 (39)

Thrombectomy/embolectomy 88 (17)

Amputations 92 (18)

Wound debridement/evacuation

hematoma

21 (4)

Fig 1. Types of anesthestic and surgical procedure. AMPT, ampu-

tations; EVAR, endovascular aortic aneurysm repair; GA, general

anesthesia; LA, local anesthesia; RA, regional anesthesia; RLE,

reperfusion of lower extremities; THR/EMB, thrombectomy/embo-

lectomy; WD/EH, wound debridement/evacuation hematoma.
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receiving GA were relatively healthier, although delirium was
not specifically studied.28,29

This retrospective study investigated the association
between general, regional, and local anesthetic techniques with
respect to the development of delirium after vascular surgery.
The author hypothesized that patients undergoing GA would
have a higher incidence of postoperative delirium after vascular
surgery. The role of LA with respect to postoperative delirium
in vascular surgery patients previously has not been reported.

METHODS

After Institutional Ethics Review Board approval, a retrospective
review of the perioperative anesthesia and vascular surgery database
was conducted on all patients undergoing vascular surgery at Toronto
General Hospital from June 2006 to December 2007. The current study
built on previous publication19 but explored the different types of
anesthesia in a larger patient population expanded over an 18-month
period. Exclusion criteria included patients with preoperative dementia
or abnormal level of consciousness, patients undergoing open abdomi-
nal aneurysm (AAA) repair surgery, and patients undergoing carotid
endarterectomy. Elective and emergency cases were included, with
surgery including amputations, peripheral revascularization, and EVAR
procedures. Demographic data, including age, gender, medical history,
preoperative medication, and the type and urgency of surgery, were
collected. The database was analyzed by two independent research
associates who had been trained in analyzing large databases with
respect to detecting perioperative delirium in the hospital setting.

Perioperative anesthesia management and surgical techniques were
according to standard institutional practice. Patients were divided into
GA, RA, and LA groups based on the chosen anesthetic technique. GA
for vascular surgery patients in this institution typically includes 0.025 to
0.05 mg/kg of midazolam, 1 to 3 μg/kg of fentanyl, 0.5 mg/kg of
rocuronium, sevoflurane 1-2%, and 0.01 to 0.04 mg/kg of hydro-
morphone. RA was defined as spinal, epidural, sciatic, or ankle nerve
blockade. In the LA group, local anesthetics were infiltrated by the
surgeons. Conscious sedation was provided to patients in both the RA and
LA groups. The medications used included increments of fentanyl, 10 to
25 μg, or remifentanil, 0.025 to 0.1 μg/kg/min infusion, and/or a total dose
of midazolam ranging from 0.5 to 5 mg. In patients older than 70 years,
administration of midazolam was limited to a maximum dose of 2 to 3 mg.

Postoperative delirium was assessed using the NEECHAM confusion
scale,30 which was a part of the standard patient evaluation after vascular
surgery. The scale has 9 items separated into 3 categories that include
evaluation of the patient’s ability to process information, a behavioral
assessment, and assessment of physiologic control. A total score out of 30
is calculated, with 27 to 30 corresponding to normal, 25 to 26 indicating
that the patient is at risk of confusion, 20 to 24 indicating mild confusion,
and a score of less than 20 indicating moderate-to-severe confusion.
Assessments were performed daily until discharge from the hospital. A
patient with a NEECHAM score of less than 25 was considered to have
delirium. The onset and duration of delirium were recorded.

Comparability of groups was tested with the use of chi-square
statistics, or Fisher’s exact test on qualitative variables, and the
ANOVA or Mann-Whitney U test on quantitative variables. A p
value o 0.05 was considered significant. Statistical analysis was
conducted with the use of MINITABs statistical software (Minitab
Inc., State College, PA).

RESULTS

A total of 1282 vascular surgical procedures were performed
during the study period. The NEECHAM scores were available
in 592 patients. The inclusion criteria were satisfied in 500
patients. A total of 396 (79%) patients received GA, 73 (15%)
RA, and 31 (6%) LA. The type of procedures and the type of
anesthesia employed are presented in Table 1 and Figure 1,
respectively. Regional anesthesia was composed of epidural
anesthesia (n ¼ 18), spinal anesthesia (n ¼ 39), sciatic/femoral
nerve blocks (n ¼ 12), and ankle blocks (n ¼ 4).

The overall incidence of delirium was 19.4%, and rates were
similar among the 3 groups, with 73 (18.4%) patients in the GA
group, 17 (23.2%) in the RA group, and 7 (22.5%) in the LA
group (p ¼ 0.56). Demographic analysis revealed that patients
in the LA group were more likely to be having emergency
surgery (71% LA v 32% GA and 42% RA; p ¼ 0.01). This group
also had a higher incidence of previous cerebrovascular accidents
or transient ischemic attacks, although this was not significant
(35% LA v 19% GA and 25% RA; p ¼ 0.08) (Table 2).

Patients with delirium were, on average, 5 years older
(74 � 10 v 69 �12 years, p ¼ 0.0001). A total of 161 (32%)
procedures were performed on an emergency basis. Delirium
was present in 46 (28%) and 51 (15%) patients undergoing
emergency and elective surgical interventions, respectively
(p ¼ 0.0006). The NEECHAM scores were significantly lower
in patients with delirium. Median scores were 21 [IQR 19, 24]
and 28 IQR [27, 30] in patients with and without delirium,
respectively (p o 0.00001). There were 28 (29%) and 76
(19%) patients receiving β-blockers preoperatively in the
delirium and no-delirium groups, respectively (p ¼ 0.03).
Similarly, 45 (46%) and 217 (54%) patients received statins
in their respective groups (p ¼ 0.18).

There was no significant difference with respect to either
onset or duration of delirium among the 3 groups (Table 3).
The median hospital length of stay was 13 (range, 2-232) and 7
(range, 2-152) days in patients with and without delirium,



Table 2. Demographic Data in Patients Undergoing Vascular Surgery

Using General (GA), Regional (RA), or Local (LA) Anesthesia

GA Group

(n ¼ 396)

RA Group

(n ¼ 73)

LA Group

(n ¼ 31)

p

Value

Age (y) 68 � 13 69 � 12 70 � 15 0.52

Male gender 271 (68) 51 (70) 20 (65) 0.63

Medical History

Coronary artery disease 210 (53) 38 (52) 18 (58) 0.84

Myocardial infarction 114 (29) 19 (26) 7 (23) 0.89

Depression 22 (6) 4 (5) 3 (10) 0.54

Cerebrovascular accident/

transient ischemic attacks

77 (19) 18 (25) 11 (35) 0.08

Diabetes mellitus 144 (36) 25 (34) 11 (35) 0.90

Preoperative medication

Statins 210 (53) 35 (48) 14 (45) 0.39

β-Blockers 92 (23) 10 (14) 4 (13) 0.22

Emergency surgery 128 (32) 31 (42) 22 (71) 0.01

NOTE. Values are number (proportion) unless otherwise indicated.
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respectively (p o 0.00001). However, there was no difference
in the length of hospital stay based on anesthetic technique: GA
8 days (range, 2-232), RA 9 days (range, 2-57), and LA 8 days
(range, 2-57; p ¼ 0.59). In-hospital mortality also was similar
among the 3 groups: GA 14 (3.5%), RA 2 (2.7%), and LA 1
(3.2%) patients, respectively (p ¼ 0.93).

DISCUSSION

This retrospective review is the first to examine the effect of
anesthetic choice on development of delirium exclusively in the
vascular surgery population. Other studies have examined the
effects of anesthesia on POCD or other cognitive outcomes in
vascular surgery without the strict definition of delirium. These
findings were consistent with the current evidence across other
surgical subspecialties, and once again the authors failed to
establish a link between the type of anesthesia and the
development of postoperative delirium.

The overall incidence of postoperative delirium was 19.4%,
which was lower than previously reported in patients under-
going vascular surgery, although the study excluded patients
undergoing open AAA repair, which previously has been
shown to increase the incidence of delirium.16,19 The authors
excluded patients undergoing open AAA repair because this
operation is performed exclusively under GA. Preoperative
cognitive impairment previously has been shown to be a risk
factor for postoperative delirium1,3,31,32 and thus the authors
Table 3. Prevalence, Onset, and Duration of Deliri

GA Group (n ¼ 396)

All patients

Delirium, n (%) 73 (18.4)

Number of assessments per patient 5 [3, 9]

NEECHAM score 28 [26, 30]

Patients with delirium

Number of assessments per patient 10 [5, 16]

NEECHAM score 21 [19, 23]

Onset of delirium, d 2 [1, 3]

Duration of delirium, d 3 [2, 7]

NOTE. Values are median [IQR] unless otherwise indicated.

Abbreviations: GA, general anesthesia; NEECHAM, Neelon and Champag
excluded patients with dementia or abnormal level of
consciousness.

In this study, the subgroup of patients who had LA were more
likely to have emergency surgery, a known risk factor for
delirium in other surgical specialties.32 These patients also had
a trend toward a higher incidence of previous cerebrovascular
accident, another risk factor for the development of postoperative
delirium. Because the incidence of postoperative delirium was the
same in all groups, it is still possible that LA may reduce the
incidence of postoperative delirium; however, a larger study is
required to confirm this hypothesis. In addition, the authors did
not have a group of patients who had local anesthetic alone,
without any additional sedative medication. A prospective study
potentially could enroll this subgroup to see the effect of sedative
medication on delirium. Depth of sedation recently has been
shown to correlate with the incidence of delirium in hip fracture
surgery,33 and it likely translates to other surgical subspecialties
as well. Sieber et al compared adults 4 65 years undergoing hip
fracture repair using spinal with light propofol sedation (bispectral
index 4 80) versus spinal with deep sedation (bispectral index
�50) and showed a 50% decrease in postoperative delirium
when light sedation was used (19% v 40%, p ¼ 0.02).33

This study confirmed previous findings that patients who
presented with delirium after surgery were older, were more
likely to have emergency surgery, were receiving preoperative β-
blockers, and had a significantly longer hospital length of stay.

The study had a few limitations. When conducting a
retrospective review, the incidence of postoperative delirium
may be underestimated despite using validated screening tools.
The etiology of delirium is multifactorial. There are other
potential confounding factors in the perioperative course that
were not accounted for, such as episodes of hypoxia or
hypotension, infection, postoperative pain, and the use of
opioids. Furthermore, the authors excluded some subgroups of
patients known to be at increased risk of delirium, such as those
with preoperative dementia or abnormal levels of consciousness
and patients undergoing open abdominal aortic aneurysm repair.
Furthermore, the authors excluded patients undergoing carotid
endarterectomy because of a very short hospital length of stay
(these patients usually are discharged the day after surgery) and
almost no incidence of delirium. Clearly, only a well-designed
prospective study would be able to control for many of these
confounding factors. However, it might be very problematic to
design a randomized controlled trial to address the issue of
different anesthetic techniques. The study would be limited to
um in Patients Undergoing Vascular Surgery

RA Group (n ¼ 73) LA Group (n ¼ 31) p Value

17 (23.2) 7 (22.5) 0.56

6 [3, 10] 4 [2, 8] 0.74

27 [25.2, 29] 27 [24.5, 29.2] 0.41

11 [6, 16] 10 [6, 13] 0.73

23 [20.5, 24] 21 [18, 24] 0.16

1 [1, 2] 1 [1, 2] 0.23

5 [2, 8.5] 6 [3, 30] 0.38

ne confusion score; LA, local anesthesia; RA, regional anesthesia.
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the type of surgeries that could accommodate general, regional,
or local anesthesia; hence, the large differences in the number of
patients among the 3 groups in the current study.

A majority of patients in the RA and LA groups received
midazolam and opioid analgesics. Although the amounts of
midazolam and opioids were used to maintain conscious
sedation, particularly in the elderly patients, it may have
contributed to the higher rate of delirium in their respective
groups. Lastly, the overall delirium rates may have been
underestimated slightly by use of NEECHAM scores. However,
the sensitivity and specificity of the NEECHAM scale were
rather high—87% and 95%, respectively. In addition, the
positive and negative predictive values were 79% and 97%,
respectively.34

The authors found that delirium rates after vascular surgery
were similar with local, regional, or general anesthesia techni-
ques. Based on the findings of this retrospective review, the
presence of risk factors for the development of postoperative
delirium should not influence the choice of the type of
anesthesia.
REFERENCES
1. Balasundaram B, Holmes J: Delirium in vascular surgery. Eur J
Vasc Endovasc Surg 34:131-134, 2007
2. Benoit AG, Campbell BI, Tanner JR, et al: Risk factors and

prevalence of perioperative cognitive dysfunction in abdominal aneur-
ysm patients. J Vasc Surg 42:884-890, 2005
3. Sasajima Y, Sasajima T, Uchida H, et al: Postoperative delirium in

patients with chronic lower limb ischaemia: what are the specific
markers? Eur J Vasc Endovasc Surg 20:132-137, 2000
4. Bohner H, Hummel TC, Habel U, et al: Predicting delirium after

vascular surgery. A model based on pre- and intraoperative data. Ann
Surg 238:149-156, 2003
5. Schneider F, Bohner H, Habel U, et al: Risk factors for post-

operative delirium in vascular surgery. Gen Hosp Psychiatry 24:
28-34, 2002
6. Robinson TN, Raeburn CD, Tran ZV, et al: Postoperative

delirium in the elderly: risk factors and outcomes. Ann Surg 249:
173-178, 2009
7. Rosen SF, Clagett GP, Valentine RJ, et al: Transient advanced

mental impairment: An underappreciated morbidity after aortic surgery.
J Vasc Surg 35:376-381, 2002
8. Zakriya K, Sieber FE, Christmas C, et al: Brief postoperative

delirium in hip fracture patients affects functional outcome at three
months. Anesth Analg 98:1798-1802, 2004
9. Franco K, Litaker D, Locala J, et al: The cost of delirium in the

surgical patient. Psychosomatics 42:68-73, 2001
10. Inouye SK: Delirium in older persons. N Engl J Med 354:

1157-1165, 2006
11. American Psychiatric Association: Diagnostic and statistical

manual of mental disorders, 5th ed, text rev. Washington, DC,
American Psychiatric Association, 2013.
12. Ramaiah R, Lam AM: Postoperative cognitive dysfunction in the

elderly. Anesthesiol Clin 27:485-496, 2009
13. Hakim SM, Othman AI, Naoum DO: Early treatment

with risperidone for subsyndromal delirium after on-pump cardiac
surgery in the elderly: a randomized trial. Anesthesiology 116:987-997,
2012
14. Katznelson R, Djaiani G, Borger M, et al: Preoperative use of

statins is associated with reduced early delirium rates after cardiac
surgery. Anesthesiology 110:67-73, 2009
15. Katznelson R, Djaiani G, Tait G, et al: Hospital administrative

database underestimates delirium rate after cardiac surgery. Can J
Anaesth 57:898-902, 2010
16. Salata K, Katznelson R, Beattie WS, et al: Endovascular versus

open approach to aortic aneurysm repair surgery: rates of postoperative
delirium. Can J Anaesth 59:556-561, 2012
17. Djaiani G, Fedorko L, Cusimano RJ, et al: Off-pump coronary

bypass surgery: risk of ischemic brain lesions in patients with
atheromatous thoracic aorta. Can J Anaesth 53:795-801, 2006
18. Djaiani G, Ali M, Borger M, et al: Epiaortic scanning modifies

planned intraoperative surgical management but not cerebral embolic load
during coronary bypass surgery. Anesth Analg 106:1611-1618, 2008
19. Katznelson R, Djaiani G, Mitsakakis N, et al: Delirium following
vascular surgery: increased incidence with preoperative beta-blocker
administration. Can J Anaesth 56:793-801, 2009
20. Marcantonio ER, Goldman L, Orav EJ, et al: The association of

intraoperative factors with the development of postoperative delirium.
Am J Med 105:380-384, 1998
21. Slor CJ, de Jonghe JF, Vreeswijk R, et al: Anesthesia and

postoperative delirium in older adults undergoing hip surgery. J Am
Geriatr Soc 59:1313-1319, 2011
22. Bryson GL, Wyand A: Evidence-based clinical update: general

anesthesia and the risk of delirium and postoperative cognitive
dysfunction. Can J Anaesth 53:669-677, 2006
23. Mason SE, Noel-Storr A, Ritchie CW: The impact of general and

regional anesthesia on the incidence of postoperative cognitive dys-
function and postoperative delirium: a systematic review with meta-
analysis. J Alzheimers Dis 22(Suppl 3):67-79, 2010
24. Wu CL, Hsu W, Richman JM, et al: Postoperative cognitive

function as an outcome of regional anesthesia and analgesia. Reg
Anesth Pain Med 29:257-268, 2004
25. Williams-Russo P, Sharrock NE, Mattis S, et al: Cognitive effects

after epidural vs general anesthesia in older adults. JAMA 274:44-50, 1995
26. Rasmussen LS, Johnson T, Kuipers HM, et al: Does anaesthesia

cause postoperative cognitive dysfunction? A randomised study of
regional versus general anaesthesia in 438 elderly patients. Acta
Anaesthesiol Scand 47:260-266, 2003
27. Cook PT, Davies MJ, Cronin D, et al: A prospective randomised

trial comparing spinal anaesthesia using hyperbaric cinchocaine with
general anaesthesia for lower limb vascular surgery. Anaesth Intensive
Care 14:373-380, 1986
28. Ruppert V, Leurs LJ, Steckmeier B, et al: Influence of anesthesia

type on outcome after endovascular aortic aneurysm repair: an analysis
based on EUROSTAR data. J Vasc Surg 44:16-21, 2006
29. Ruppert V, Leurs LJ, Rieger J, et al: Risk-adapted outcome after

endovascular aortic aneurysm repair: analysis of anesthesia types based
on EUROSTAR data. J Endovasc Ther 14:12-22, 2007
30. Neelon VJ, Champagne MT, Carlson JR, et al: The NEECHAM

Confusion Scale: construction, validation, and clinical testing. Nurs Res
45:324-330, 1996
31. Dyer CB, Ashton CM, Teasdale TA: Postoperative delirium. A review

of 80 primary data-collection studies. Arch Intern Med 155:461-465, 1995
32. Kalisvaart KJ, Vreeswijk R, de Jonghe JF, et al: Risk factors and

prediction of postoperative delirium in elderly hip fracture patients:
implementation and validation of a medical risk factor model. J Am
Geriatr Soc 54:817-822, 2006
33. Sieber FE, Zakriya KJ, Gottschalk A, et al: Sedation depth during

spinal anesthesia and the development of postoperative delirium in elderly
patients undergoing hip fracture repair. Mayo Clin Proc 85:18-26, 2010
34. Van Rompaey B, Schuurmans MJ, Shortridge-Baggett LM, et al:

A comparison of the CAM-ICU and the NEECHAM Confusion Scale
in intensive care delirium assessment: an observational study in non-
intubated patients. Crit Care 12(1):R16, 2008

http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref1
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref1
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref2
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref2
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref2
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref3
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref3
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref3
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref4
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref4
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref4
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref5
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref5
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref5
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref6
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref6
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref6
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref7
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref7
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref7
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref8
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref8
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref8
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref9
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref9
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref10
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref10
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref12
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref12
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref13
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref13
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref13
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref13
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref14
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref14
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref14
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref15
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref15
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref15
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref16
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref16
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref16
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref17
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref17
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref17
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref18
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref18
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref18
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref19
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref19
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref19
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref20
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref20
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref20
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref21
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref21
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref21
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref22
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref22
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref22
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref23
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref23
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref23
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref23
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref24
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref24
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref24
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref25
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref25
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref26
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref26
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref26
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref26
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref27
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref27
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref27
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref27
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref28
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref28
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref28
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref29
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref29
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref29
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref30
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref30
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref30
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref31
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref31
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref32
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref32
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref32
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref32
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref33
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref33
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref33
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref34
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref34
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref34
http://refhub.elsevier.com/S1053-0770(13)00634-4/sbref34

	Type of Anesthesia and Postoperative Delirium After Vascular Surgery
	Methods
	Results
	Discussion
	References




