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SUMMARY
Although randomized trials have proven the benefit of revascula ri -
zation with the use of carotid endarterectomy (CEA) or stenting
(CAS) for patients, health care purchasers increasingly look be yond
the clinical outcome toward issues of measuring the health-related
quality of life (HRQoL) in the apportioning of limited resources. 
36 patients after a transient ischemic attack (TIA) treated in the De -
par tment of Vascular Surgery and Endovascular Procedures at the
John Paul II Hospital, Krakow, Poland, participated in this study. One
group (n=18) had undergone CEA, whereas the second group
(n=18) had undergone CAS. Both groups were matched according
to age and sex. The Short Form 36 (SF-36) was used to assess the
differences in patient-perceived HRQoL in two groups of patients who
had suffered TIA. 
No significant difference in the health profile between the CEA and
CAS was detected for the eight SF-36 domains. However, the CEA
group rated a significantly improved change in general health after
one year compared with the CAS group (P<0.001) regardless of
whether TIA occcurred in the left or right hemisphere of the brain.
A greater pro por tion of the CEA group when compared to the CAS
group thought their treatment had been successful and that their
health had been improved (P<0.001). Both groups shared the same
level of anxiety over potential future cerebral ischemic events (P=0.3).
Patients’ perception of HRQoL measured by the SF-36 domains
was almost identical between the CEA and CAS apart from a small
but significant improvement in self-reported overall health in the
CEA group after the one-year follow up. HRQoL outcome measures
may be of value in future clinical trials of cerebral revascularization
to compare the effectiveness of carotid revascularization with the
particular method of operation. The protocol of procedures and
tech niques used creates the possibility for the implementing of our
standards to other clinical centers. 
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BACKGROUND
Transient ischemic attack (TIA) is defined as a neurologic deficit lasting less

than 24 hours that is attributed to focal cerebral or retinal ischemia. The initial

aim of the requirement that resolution must occur within 24 hours was to exclude

patients with infarction. However, infarctions can occur in those without neurologic

deficits, and evidence of acute infarction is identified by magnetic resonance

imaging (MRI) in up to 50 percent of patients who meet the criteria for a TIA

(Kidwell et. al 1999; Albers et al. 2002). 

In the United States, estimates of the annual incidence of TIAs that come to

medical attention vary from 200,000 to 500,000. The true incidence may be much

higher, because many apparent episodes never come to medical attention (Fratiglioni

et. al 1989). On the basis of the results of a large nationwide survey, more than

5 million Americans have been given a TIA diagnosis1. Such statistics in Poland

are unknown, but must be almost identical given the similar style of life, especially

nowadays. Therefore, incidents of TIA constitute a serious social problem (Pa -

chalska et al. 2018).

A rapid recovery may be the most important characteristics of TIA in defining

a distinct clinical entity, regardless of the presence of some mild residual deficits

or infarcts; paradoxically, rapid recovery mayindicate a more unstable pathophy -

siology and a less favorable natural history because the ischemic tissue that has

recovered remains at risk (Grotta 2001). If an unstable atherosclerotic plaque is

responsible for the symptoms, it could still produce new or recurrent symptoms

after a TIA but is less likely to do so when the territory involved is already infarcted. 

The diagnosis of TIA remains problematic even if the standard definition is

accepted and is generally based on clinical history alone and specifically on the

recollections of the patient, who was neurologically impaired during the event.

Given these difficulties in diagnosis, it is not surprising that practitioners frequently

disagree on whether a TIA has occurred (Koudstaal et al. 1989).

In the world subject literature there are not many papers that have evaluated

the effectiveness of these two method of revascularization (CEA and CAS) for

the improvement in self-reported overall health and HRQoL (Geraghty et al.

2014; Voeks, Howard, Roubin et al 2015; Akinci et al. 2016). The authors found

that endovascular treatment (CAS) of carotid artery atherosclerotic stenosis is

an alternative to open vascular surgery (CEA), especially for patients with a high

risk for the CEA procedure. 

Recent randomized trials have proven the benefit of revascularization with

the use of carotid endarterectomy (CEA) or stenting (CAS) for appropriate patients,

however health care purchasers increasingly look beyond the clinical outcome

toward measurements of HRQoL in apportioning limited resources (Voeks,

Howard, Roubin et al 2015). 
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1 TIA/mini strokes: public knowledge and experience — Roper Starch Worldwide survey: Roper Starch Wor-

ldwide. Englewood, Colo.: National Stroke Association, 2000:55.
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The aim of the paper was to compare the effectiveness of two methods of

revascularization (CEA and CAS) for the improvement in self-reported overall

health and health related quality of life (HRQoL).

MATERIAL AND METHOD 
36 patients after TIA, treated at the Department of Vascular Surgery and En -

do vascular Procedures at the John Paul II Hospital, Krakow, Poland, participated

in this trial. Group A (n=18) had undergone CEA, whereas members of the

second – group B (n=18) had undergone CAS matched according to age and

sex. The patients’ characteristics are shown in Table 1.

The eversive endarterectomy under the general anesthesia was used in Group

A, and angioplasty with carotid stenting and with endovascular cerebral protection

devices under the local anesthesia of the groin puncture site in Group B. Both

procedures were performed by experienced vascular surgeons or interventionalists

(with a minimum of 100 procedures previously performed) (see also Trystula 2017).

The patients were operated on in a new operating theater with hybrid room

at the John Paul II Hospital, Kraków, comprising modern endovascular equip-

ment (see: Fig. 1). 
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Tab. 1. Demographics and medical history

Fig. 1. New operating hall with hybrid room of the John Paul II Hospital in Cracow.

Source: photo M. Trystula
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The protocol of the experiment

The patients were tested four times: before the operation, after 2-3 days, three

months and 12 months following the revascularization (see: Fig. 2).

All patients were monitored (including full recovery, major stroke, TIA, heart

attack and other complications and death). 

The revascularization procedures (CAS and CEA) were performed with the

use of the protocol and techniques elaborated at the Department of Vascular

Surgery and Endovascular Procedures, The John Paul II Hospital, Krakow, Poland. 

Ethics statement 

According to the guidelines of the Helsinki Declaration (2008), subjects par-

ticipating in the experiment were informed in detail about the test procedure and

they provided written consent for their participation in the project. The study pro-

tocols received ethical approval from the Ethical Committee of the Regional Med-

ical Chamber (KB6/16).

Method

The Short Form 36 (SF-36) was used to assess the differences between the

patients operated on by means of CEA and CAS procedures. It includes a 36-

item, patient-reported survey of patient health, and their measure of health status.

The original SF-36 is available and accessible under the public domain license. The

SF-36 consists of eight scaled scores, which are the weighted sums of the questions

in their section. Each scale is directly transformed into a 0-100 scale on the assump -

tion that each question carries equal weight. The higher the score, the more disability

Trystuła, Is carotid endarterectomy (CEA) or carotid artery stenting (CAS) more influential?

64

Fig. 2. The study protocol
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(more complaints for constrains and limitations). The lower the score, the lower the

disability of the patient (less complaints for con strains and limitations).

The eight sections are:

• vitality

• physical functioning

• bodily pain

• general health perceptions

• physical role functioning

• emotional role functioning

• social role functioning

• mental health

RESULTS
No significant difference in the health profile between the CEA and CAS was

detected for the eight SF-36 domain (see; Table 2). However, the CEA group

rated a signifi cantly improved change in general health over the previous year

when compared with the CAS group (P<0.001) regardless of whether TIA oc -

curred in the left or right hemisphere of the brain. A greater proportion of the CEA

group than of the CAS group thought their treatment had been successful and

that their health had been improved by the treatment (P<0.001). Both groups

shared the same anxieties over future cerebral ischemic events (P=0.3). 

DISCUSSION
So far, no comparison of the efficacy of these two CEA and CAS revascular-

ization procedures in Poland has been done. Also the research on large clinical

samples conducted in the world aimed at an evaluation of large-scale post-pro-

cedural complications with the minor ones not being taken into consideration. 

The present study reveals the effectiveness of two revascularization procedures:

CEA and CAS. It has enabled for a better understanding of patients with acute in-

farction of the carotid arteries, and has increased our knowledge on their health state,

complains, constrains, and limitations in various life spheres. The possibility of reduc -

ing those constrains and limitations after the surgery was also evaluated. Those

measures of the post-procedural outcomes create possibilities for making a careful

and appropriate choice of the revascularization procedure for a particular patient,

which is considered to be the basic for a contemporary approach to the revascular-

ization of carotid arteries (see also Pieniążek et al. 2008, Aboyans et al. 2017).

The present study suggests that better effects are observed in patients treated

with the CEA procedure at the one year follow-up; however, it will be possible to

do the final CAS-procedure evaluation only after a considerable period of careful

experiments. First, new technologies make it possible to develop endovascular

procedures, secondly, any new studies conducted are aimed at the careful qualifi-

cation of patients to CEA procedures. In the opinion of this paper’s author, the most

important is the careful choice of patients (which does not necessarily have to be in
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agreement with the patient’s preferences in some cases) based on the findings of

diagnostic procedures and their recent medical knowledge. It enabled for the per-

forming of the most effective revascularization procedure that will give the best pos-

sible outcomes in HRQoL patient improvement (Aboyans et al. 2017). 

The revascularization procedures as well as pre- and postoperative standards

of care for patients after TIA elaborated and utilized at the Department of Vascu-

lar Surgery and Endovascular Procedures in the John Paul II Hospital, Krakow,

may be of use in conducting further research to discover the optimal effective-

ness of both revascularization methods . It also creates a possibility of introduc-

ing those procedures in other clinical centers. 

One of very important application suggestions is the need for a routine general

anesthesia with carotid stenting during endarterectomy. Another one is the oblig-

atory use of neuroprotection (distal or proximal depending upon the anatomic

and hemodynamic conditions of intracerebral and intracranial arteries) during

CAS and shunt protection during CEA (Fig. 3).

CONCLUSIONS
Patients’ perception of HRQoL measured by the SF-36 domains was almost

identical between the CEA and CAS apart from a small but significant improve-

ment in self-reported overall health in the CEA group after the one-year follow

up. HRQoL outcome measures may be of value in future clinical trials of cerebral

revascularization to compare the effectiveness of carotid revascularization with the

particular method of operation. The protocol of procedures and techniques used

creates the possibility for the implementing of our standards to other clinical centers. 
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