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The timing of carotid endarterectomy (CEA) post
stroke remains a controversial area. Based on
reports of hemorrhage and increased stroke rates
with early surgery,1–5 most authorities have advo-
cated waiting at least 2 to 6 weeks after stroke
before performing a CEA. More recently, prospec-
tive studies, meta-analyses of existing data, and
review of the North American Symptomatic
Carotid Endarterectomy Trial and European
Carotid Surgery Trial have challenged these rec-
ommendations.6–8 This article reviews the back-
ground leading to advocacy of delayed CEA
after stroke, current literature recommendations
regarding CEA after subacute stroke, current liter-
ature regarding neuroradiologic imaging findings
and their implications in decision making regarding
CEA after stroke, and the role of CEA for stroke in
evolution.
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BACKGROUND REGARDING DELAYED SURGERY

Most of the early literature regarding CEA after
a stroke supports performing CEA in a delayed
manner. In 1963, before the advent of CT scan-
ning, Bruetman and colleagues3 published a series
of 900 patients undergoing CEA, six of whom had
postoperative cerebral hemorrhage; this was
confirmed at autopsy (5) or surgery for removal
of a suspected clot (1). They noted that 5 of the 6
had a new neurologic deficit at the time of surgery;
two of these patients had deteriorated after angi-
ography and were taken to the operating suite
emergently. Three of four patients (including one
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patient who did not have a preoperative neurologic
deficit) had abnormal preoperative electroenceph-
alograms (EEGs). The intracerebral hemorrhages
(ICHs) occurred in a delayed fashion—3 to 6
days after surgery—and all patients were improv-
ing neurologically, even ambulatory, at the time
of their acute deterioration. The investigators
suggest that patients post recent ischemic event,
‘‘be allowed to stabilize for at least one to two
weeks and serial EEG be obtained as a monitor
of the damaged area.’’ They also state that their
findings support the theory of Adams and Fischer,9

that the reason for ICH was restoration of blood
flow into a recently ischemic area.

One year later, Wylie and coworkers1 described
their experience with nine patients who had acute
stroke undergoing CEA. They noted a 56% (5/9)
fatal ICH rate in this group of patients, although
their overall mortality rate after surgery for tran-
sient ischemic attacks (TIAs) or chronic cerebral
insufficiency was 5%. Four of the patients were
operated 3 to 10 days after a probable cerebral
infarction, and the fifth was 22 days out from the
initial stroke. No single patient was symptomatic
from the ICH immediately after the operation; the
time to symptom onset ranged from 2 hours to 3
days. Wylie and coworkers noted that, ‘‘There
appears to be a critical period following cerebral
infarction during which restoration of flow of blood
may cause serious or fatal intracranial hemorrhage
adjacent to the infarcted zone and that reconstruc-
tive vascular operations may be performed safely
during this period only when infarction has not
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occurred. Additional clinical and experimental
observations are now needed to define more
accurately the limits of this critical period.’’ They
cited the experimental work of Meyer10 on mon-
keys, in which minimal perivascular hemorrhage
was seen in pial vessels adjacent to experimental
infarction as early as 24 hours after infarct.
Although microscopic hemorrhage was seen,
gross, extensive hemorrhage was seen only
when animals were given anticoagulants or with
wide blood pressure fluctuations.

Data from the Joint Study of Extracranial Arterial
Occlusion also seemed to support the practice of
delayed surgery after stroke.4 In one subgroup of
patients who had acute stroke and altered mental
status, the postoperative mortality was twice that
of the medically treated group (42% versus 20%,
respectively) when surgery was performed within
2 weeks of the onset of neurologic symptoms.
The investigators noted that CEA performed 14
days after stroke was associated with better out-
comes (17% mortality) than the medically treated
group but also noted that the groups were not re-
ally comparable because many of the patients in
the medically treated group had expired before
14 days had passed.

Harrison and Marshall11 note that in their series
of patients undergoing CEA less than 4 weeks
after their most recent TIA, 66% (16/24) had
thrombus or friable material present at surgery or
in the pathologic specimen, whereas only 21%
(6/28) of persons more than 4 weeks from their
most recent TIA had such findings. This may sug-
gest an increased risk of intraoperative carotid-
origin embolus in patients undergoing CEA early
after stroke.

Looking further at the risk for ICH after CEA,
Caplan and coworkers12 published a report of
two cases in which preoperative near-carotid
occlusion and postoperative hypertension
preceded fatal ICH. The investigators believed
that uncontrolled postoperative hypertension and
prior stroke were causative factors of the ICH and
emphasized (again) that postoperative hemor-
rhages seem to occur in a delayed fashion. They
conclude that this delay, and the almost universal
neurologic improvement of patients before ICH,
made the prior explanation of abnormal capillary
permeability in an area of infarcted or ischemic
brain receiving a sudden increase in blood flow
untenable. Rather, they believed the hemorrhage
to be related to the development of new-onset
hypertension in the face of susceptible (dysautore-
gulated) vascular beds near the ischemic zone that
were previously ‘‘protected’’ by the stenotic vessel.
They argued that CEA is not safe in hypertensive
patients who had a cerebrovascular accident,
even up to 5 weeks after the event, as their patients
were 4 and 5 weeks out from their strokes.

More recently (but still 20 years ago), Giordano
and colleagues2 published their series of patients
undergoing early (within 5 weeks) and delayed
(greater than 5 weeks) surgery. The patients in
the early surgery group had a statistically signifi-
cant, increased postoperative stroke rate, at
18.5% (5/27), whereas those in the delayed
surgery group experienced no strokes. Only
one of the postoperative strokes was noted to be
a hemorrhagic infarction. The investigators con-
clude that surgery after a stroke is contraindicated
within 5 weeks of the neurologic event. Neverthe-
less, in a critical look at their data, Paty and
coworkers13 note that one of the reported subse-
quent strokes occurred in the cerebral hemisphere
contralateral to the initial infarction and that there
were no strokes in the 9 patients treated within 2
weeks of prior infarction, questioning the signifi-
cance of Giordano and colleagues’ conclusions.
TIMING OF SURGERY IN PATIENTS
WHOHAVE STABLE, NONDISABLING,
ORMILDLY DISABLING STROKES

Despite the aforementioned concerns in years
past that, to reduce complications, a waiting
period post stroke of at least 4 to 6 weeks is opti-
mal before performing CEA, the vast majority of
studies in the past 20 years have demonstrated
no increased risk of infarction for early CEA after
stroke. Rather, they suggest a distinct benefit
(in terms of preventing recurrent stroke during
medical observation) to quick surgical interven-
tion. The early reports detailing high mortality rates
from ICH described heterogenous groups of pa-
tients, many of whom had severe neurologic defi-
cits and probable hemorrhagic complications
preoperatively. The lack of brain imaging tech-
niques at the time of many of the reports makes
it impossible to determine with any accuracy the
extent of preexisting infarction or hemorrhage.14

Compelling evidence now exists to suggest that
patients may benefit from endarterectomy
performed shortly after symptoms have stabilized
(in the subacute phase), in patients who have
nondisabling or mildly disabling strokes.

Current evidence suggests that surgical delay,
and any arbitrarily assigned waiting before consid-
eration of CEA after stroke, seems to leave
patients at great risk for recurrent cerebral ische-
mia. Dosick and colleagues15 report a 9.5% stroke
rate (new dense neurologic deficit) in surgical can-
didate patients undergoing a 6-week waiting
period post stroke. Similarly, in the North American
Symptomatic Carotid Endarterectomy Trial, 4.9%
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of the 103 medically treated patients diagnosed
with stroke and severe internal carotid artery ste-
nosis experienced a recurrent ipsilateral stroke
within 30 days of trial entry.16

Whittemore and coworkers17 confirm the feasi-
bility of performing CEA within 4 weeks of stroke
in 28 patients sustaining small fixed, neurologic
deficits. They reported a mean time from onset
of stroke to surgery of 11 days and also that
53% of patients were operated on within 7 days
of onset of symptoms. Postoperatively, there
was one death resulting from pulmonary embolism
and no patient sustained a new stroke. Rosenthal
and coworkers18 noted a seemingly protective ef-
fect of CEA against stroke when performed on pa-
tients sustaining a reversible ischemic neurologic
deficit or stroke. Twenty-nine of their patients
who had limited stable strokes and abnormal CT
scans underwent CEA within 3 weeks of their
event, whereas 75 patients who had strokes and
significant infarction on CT scan underwent sur-
gery greater than 3 weeks after their events. Of
these, those undergoing surgery less than 3 weeks
from onset of stroke had a 3% recurrent stroke
rate whereas those undergoing surgery greater
than 3 weeks from stroke had a recurrent stroke
rate of 5.3%. In the 10-year follow-up, the cumula-
tive incidence of recurrent stroke was 7% in the
endarterectomy group versus 18% in a nonopera-
tive control group.

In a retrospective study of 129 patients experi-
encing stroke, Piotrowski and colleagues19 note
no significant difference in cerebrovascular events
or death between patients operated on within 6
weeks and more than 6 weeks after stroke. For
the group operated with early surgery, the investi-
gators waited until neurologic recovery reached
a plateau, as determined clinically by a neurologist
(76% of these patients had surgery within 4 weeks
of their event). They conclude that early CEA could
be performed without an increase in morbidity or
mortality after stroke as long as neurologic recov-
ery has reached such an equilibrium.

In a retrospective analysis of 100 patients entered
in to the North American Symptomatic Carotid End-
arterectomy Trial who had severe (70%–99%)
angiographically defined carotid artery stenosis,
Gasecki and coworkers16 studied patients who
were operated on within 30 days of stroke versus
those operated beyond 30 days. They note the
baseline clinical characteristics of the groups to
be comparable and they note similar postoperative
complication rates, with the group undergoing early
CEA having a slightly lower complication rate (4.8%
in the early group and 5.2% in the delayed group).
They conclude, ‘‘Delaying the procedure by 30
days for patients with symptomatic high-grade
stenosis exposes them to risk of a recurrent stroke,
which may be avoidable by earlier surgery.’’

Hoffman and Robbs20 performed a retrospective
study in which they compared 86 patients who un-
derwent early CEA (less than 6 weeks) for stable
strokes with minor deficits or crescendo TIAs
with stroke to 121 patients who had strokes and
underwent delayed CEA. There were no
statistical differences regarding baseline medical
comorbidities, neurologic deficits, or degree of
carotid stenosis. No significant differences were
seen between groups in postoperative morbidity
(defined as myocardial infarction and stroke) or
mortality, although the odds ratio of morbidity
and mortality of the delayed group over the early
group was 1.6. The investigators thus advocated
reconsideration and abandonment of the dog-
matic 6-week waiting period for CEA post stroke.

Many of the series discussed in this article were
studied in an important Mantel-Haenszel meta-
analysis performed by Bond and coworkers.7

Using pooled studies performed between 1980
and 2000, they noted 11 studies comparing early
(<3 to 6 weeks) versus late (>3 to 6 weeks) CEA
in patients who had stable symptoms post stroke.
Using their methodology, 794 patients were stud-
ied in the early group and 3424 patients were stud-
ied in the late group. An odds ratio of 1.13
regarding stroke or death was calculated in the
early group (stroke or death rate of 5.04%) versus
the group undergoing later surgery (stroke or
death rate of 4.26%) (P 5 0.62). They conclude,
‘‘There was no excess risk associated with early
vs. late CEA in patients with stable symptoms.’’

Ballotta and colleagues6 performed a prospec-
tive randomized trial, in which patients underwent
CEA within 30 days (n 5 45) or more than 30 days
(n 5 41) after nondisabling ischemic stroke. The
mean ipsilateral stenosis rate was 85% in those
undergoing early operation, whereas the mean
ipsilateral rate of stenosis was 83% in those under-
going later operation. The presence of an ulcerated
plaque was noted in 33% of those patients under-
going early operation and in 27% of patients under-
going delayed operation. Both groups were noted
to have 2% perioperative stroke rates and similar
3-year survival rates. The investigators conclude
that, ‘‘Early CEA after a nondisabling ischemic
stroke can be performed safely with perioperative
mortality and stroke rates comparable with those
of delayed CEA. The timing of surgery does not
seem to influence the benefit of the CEA.’’

Wolfle and coworkers21 note similar results in
a retrospective series of 66 patients who were
neurologically stable and undergoing CEA for
greater than 50% symptomatic stenosis after
a mean interval of 10 days post stroke. They
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reported an operative mortality of 0% and (mostly)
transient neurologic worsening in 5 (12.1%)
patients, with resolution of symptoms within 4
days in 80%. Thus, only one patient (1.5%) sus-
tained a permanent deficit. They noted stroke
severity on admission, as graded by the modified
Rankin scale, to be a significant determinant of
postoperative outcome. ‘‘While 6/23 patients
(26%) with an initial deficit > or 5 3 on the modified
Rankin scale developed neurologic worsening,
this was the case in only 2/43 patients (4.6%)
with a deficit < or 5 2 (Odds Ratio 7.2; 95% CI,
1.32–39.49; two-sided P 5 0.01).’’ They conclude
that patients who have minor strokes could
undergo early CEA safely.

Patients who have stroke of carotid origin are
at highest risk for recurrent ischemia within the
first 2 weeks. Perhaps the largest data pool
regarding the timing of CEA after stable stroke
was analyzed by Rothwell and coworkers8 in
their analysis of data from the European Carotid
Surgery Trial and North American Symptomatic
Carotid Endarterectomy Trial. A total of 5893 pa-
tients with 33,000 patient-years of follow-up were
studied, with patients randomized to medical
treatment or surgery at intervals of less than 2
weeks (20.1%), 2 to 4 weeks (17.9%), 4 to 12
weeks (39.2%), and greater than 12 weeks
(22.8%) from patients’ last symptoms. Entry neu-
rologic events included ocular symptoms only
(19.8%), TIAs (35.8%), and nondisabling ische-
mic strokes (44%). A total of 3157 patients
underwent surgery. In patients who had greater
than or equal to 70% carotid stenosis, risk re-
duction of ipsilateral ischemic stroke was great-
est over 5 years in those who had experienced
prior stroke (absolute risk reduction of 17.7%)
and least in those experiencing ocular symptoms
alone (absolute risk reduction of 5.5%).

The 5-year risk reduction for ipsilateral ischemic
carotid stroke seen in the surgical arm was great-
est in patients randomized within 2 weeks of
symptoms (23.0%) and tapered off with increasing
time for the other groups (reductions of 15.9%,
7.9%, and 7.4%, respectively). The cumulative 5-
year absolute risk reduction for ipsilateral stroke,
any stroke or death within 30 days of surgery, for
those patients who had greater than or equal to
70% stenosis (but not nearly occluded) was
30.2% for the group randomized within 2 weeks
of symptoms, 17.6% for the group randomized
within 2 to 4 weeks of symptoms, 11.4% for those
randomized within 4 weeks after symptoms, and
8.9% for those randomized 12 weeks after symp-
toms. The fall-off in benefit of CEA seen with time
was highly significant (P 5 0.009). The investiga-
tors conclude, ‘‘The procedure should be ideally
done within 2 weeks of the patient’s last
symptoms.’’
IMAGING FINDINGS AND THEIR RELATIONSHIP
TO THE TIMING OF SURGERY

Can imaging data predict patients at risk for post-
operative complications and allow choosing the
best surgical candidates? After the introduction
of readily available CT scanning, a great deal of
effort has gone into using this technology to risk
stratify patients and, ultimately, predict which
patients benefit from early versus delayed surgery.
Negative CT scans are one encouraging sign. Dos-
ick and colleagues15 find that in patients who have
neurologic deficits lasting longer than 24 hours
and appropriate carotid lesions at angiography,
negative serial preoperative CT scans were
predictive of a 0% mortality and a 0.9% (1/110)
morbidity (one postoperative stroke in a vascular
territory separate from the operated artery) in their
series of patients operated on within the first 14
days. Unlike the authors’ preference,22 they used
an indwelling carotid shunt in every case,
regardless of other factors usually used for selec-
tive shunting, such as stump pressures, EEG find-
ings, back-bleeding, or neurologic examination. In
the group of patients who had positive CT scans,
9.5% (7/74) had at least one event while waiting
for delayed surgery at 4 to 6 weeks; angiography
revealed significant lesions in 69% (51/74) of this
subgroup, and all patients who had additional neu-
rologic events had positive angiograms. The post-
operative stroke rate was 2.0% (1/51).

Little and coworkers23 analyzed a subgroup of
CEA patients who had surgery within 30 days of on-
set of their neurologic symptoms. They conclude
that patients who have negative CT scans and min-
imal residual neurologic symptoms are at low risk
for early surgery, perhaps even approaching the
risk of patients presenting with TIAs alone; of the
22 patients in this subgroup, none experienced
new postoperative permanent neurologic deficits.
Patients who had positive scans and moderate,
stable neurologic deficits were at intermediate
risk. In addition, two patients who had repeat TIAs
and normal CT scans had an uncomplicated post-
operative course. The high-risk category com-
prised patients who had deteriorating neurologic
examinations and positive CT scans. Two of three
patients in this subgroup had postoperative exten-
sion of their infarctions and one patient died, repre-
senting 66% morbidity and 33% mortality rates.

Despite Little and colleagues23 having advo-
cated early surgery only in the presence of normal
cranial imaging findings, most series looking at
brain CT stroke-related imaging findings fail to



Fig. 1. Anteroposterior view of left common carotid
injected angiogram demonstrating a high-grade
stenosis of the left internal carotid artery. Also seen
is evidence of a thrombus (arrow) extending from
the distal plaque into the skull base. Subsequently
this patient was anticoagulated and brought back 6
weeks later for routine CEA.
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note a substantial correlation in relation to out-
comes of patients undergoing CEA post stroke. In
their series of 66 patients undergoing CEA after
stroke, Wolfle and coworkers21 note, ‘‘no correla-
tion between timing of surgery or the presence of
acute ipsilateral cranial CT defects with the occur-
rence of postoperative stroke.’’ Similarly, in their
study of 200 patients undergoing CEA within 6
months of a stroke, Paty and colleagues13 note,
‘‘no correlation between timing of surgery, extent
of infarct on computed tomography/magnetic res-
onance imaging, and postoperative neurologic
complications with the occurrence of postopera-
tive stroke.’’ Gasecki and colleagues16 also note
that, ‘‘No association was found between an
abnormal preoperative computed tomography
scan result and the subsequent risk of stroke
when early operation was used.’’ Nevertheless,
this indifference to positive CT findings may be
only in the presence of stable symptoms; in their
retrospective study, Ricotta and coworkers24 note
CT findings of prior infarction not correlated with
neurologic deficits postoperatively but noted a sig-
nificant increase in neurologic morbidity and mor-
tality in those patients who had positive CT scans
undergoing urgent CEA in the presence of acute
neurologic deterioration.
SURGERY IN PATIENTSWHO HAVE CRESCENDO
TRANSIENT ISCHEMIC ATTACKS OR STROKE
IN EVOLUTION

The indications for urgent or emergency CEA are
controversial. Given that the risk of CEA is signifi-
cantly higher in patients who are neurologically
unstable versus patients who are neurologically
stable,25 emergency surgery should be indicated
only if it offers improved outcomes over medical
treatment.26 Regarding crescendo TIAs, there are
reports of patients doing well with emergency sur-
gery.27–29 Equally compelling reports exist with
good results in patients undergoing anticoagula-
tion followed by delayed CEA.30,31 Given the lack
of a direct comparison of emergency surgery ver-
sus anticoagulation initially and the lack of com-
pelling evidence of the superiority of emergency
CEA over initial anticoagulation followed by CEA,
some experienced investigators recommend
treatment of crescendo TIAs with anticoagulation
and delayed CEA, with emergent CEA indicated
only for those who have progressive symptoms
despite anticoagulation.26 The authors’ policy dif-
fers from this: crescendo TIAs are treated urgently,
once they have been heparinized, and operations
are within 24 hours on patients who are fully hep-
arinized. The only exception is when a propagating
intraluminal thrombus beyond the reach of the
surgical field is identified (Fig. 1). These patients
have a very high surgical risk (from operative ca-
rotid manipulation and dislodgment) and the pref-
erence is to anticoagulate them for 6 weeks and
return for delayed routine CEA at that time.22,32

CEA for acute stroke and stroke in evolution also
is controversial. In general, the severity of acute
neurologic deficit at the time of surgery is the
greatest risk factor for poor outcomes.26 Acute
stroke with associated debilitating fixed deficits
or changes in level of consciousness generally
are considered contraindications to CEA; patients
undergoing emergent CEA for stroke with pro-
found deficits are reported to have mortalities
ranging between 20% and 37%.33,34 Neverthe-
less, Meyer and colleagues,33 in their series of pa-
tients undergoing emergent CEA for carotid
occlusion presenting with severe neurologic defi-
cits, note 38% of their patients made a dramatic
recovery. They conclude, ‘‘An emergency carotid
endarterectomy may be indicated in selected
patients with acute internal carotid artery occlu-
sion with profound neurological deficits.’’

The overall data, however, may not support
a general policy of emergency CEA for unselected
patients who have stroke in evolution or crescendo
TIAs. In their meta-analysis looking at 13 studies
reporting results for patients undergoing emer-
gency CEA for crescendo TIAs, stroke in evolution,
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or ‘‘urgent’’ CEA, Bond and colleagues7 calculate
an overall odds ratio of 4.9 (3.4–7.1; 95% CI) of
stroke or death over stable stroke patients under-
going CEA. Given that the overall risk of stroke and
death, based on their calculations, was approxi-
mately 20%, they note that the data do not seem
to support a policy of urgent CEA for any of the in-
dications discussed previously.

More recently, some investigators advocate
urgent surgery in highly selected patients for acute
stroke and stroke in evolution,35–39 as clearly it
does reduce the risk of further progression of
symptoms by removing a source of further emboli
and increasing flow to the ischemic penumbra.40

These investigators also report a 1-month mortal-
ity, ranging from 0 to 9.5%. Schneider and co-
workers report excellent results in a retrospective
study of 43 patients undergoing emergent CEA in
the setting of stroke with profound deficits, stroke
in evolution, crescendo TIAs, and prolonged
reversible ischemic neurologic deficit compared
with a control group of 237 patients who had
greater than or equal to 70% carotid stenosis
undergoing elective CEA. The investigators
excluded patients from the emergent group who
were comatose or who had signs of acute hemor-
rhagic or ischemic infarction on preoperative CT
scan. Outcomes of both groups at 90 days statis-
tically were not different, with none of the patients
who were operated on emergently experiencing
a new-onset stroke or death. Additionally, any ma-
jor preoperative deficits seen in the emergent
group had resolved by 90 days.

Gay and coworkers39 report good results in 21
patients who underwent carotid artery repair less
than 24 hours after diagnostic work-up for cre-
scendo TIAs (5 cases), fluctuating neurologic def-
icits (11 cases), and stroke in evolution (5 cases).
Two deaths were noted within 30 days, but sur-
vival rates at 1 and 5 years were 90% and 62%,
respectively, with neurologic deficit-free rates at
1 and 5 years being 95% and 76%, respectively.
Their work-up included CT in 15 cases, with
infarction noted in 13 cases. They note in their
discussion that patients suffering ongoing
attacks with moderate deficit may be candidates
for urgent repair even if the CT scan depicts
infarction. They also note that the decision to
perform urgent CEA should be made on
a case-by-case basis and that patients experi-
encing a frank stroke with severe symptoms or
disturbances in consciousness most likely would
not benefit from CEA. Likewise, Van der Mieren
and colleagues35 advocate urgent CEA in se-
lected patients but note absolute contraindica-
tions to be coma, ICH, and CT scan depicting
infarction in more than one third of the middle
cerebral artery territory. Others suggest that evi-
dence of blood-brain barrier damage on CT scan
or MRI resulting from acute stroke also may con-
traindicate emergent CEA.41
SUMMARY

Despite the earlier accepted notion that CEA
should be delayed 4 to 6 weeks after a stroke,
current evidence suggests that CEA may be per-
formed safely earlier than this in most patients
who have mild to moderate deficits once symp-
toms stabilize. The gray areas, however, remain
gray, as outlined. Crescendo TIAs are urgent
cases in the authors’ practice; others advocate
a more moderate delayed approach in such
cases. Almost everyone agrees that propagating
intraluminal thrombus is treated best with a mod-
erate delayed approach that allows the thrombus
to resolve first with anticoagulants. Acute carotid
occlusion must be assessed on an individual
basis: cases that occlude under observation
should be explored immediately; cases that
come from the field with profound deficits have
dismal outcomes, but even here surgery may
be effective in salvaging a small group of good
functional survivors, and the natural history with-
out surgery is atrocious. Surgery for stroke in
evolution is associated with higher morbidity
and mortality rates; selected patients may benefit
from emergency surgery.

A final thought is that for patients who have
routine TIA or small stroke, with minimal imaging
evidence of infarction or mass effect, a stable def-
icit, and a normal level of consciousness, there is
no reason to empirically delay carotid reconstruc-
tion, and patients are served best by a fast-track
approach to surgical treatment.
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