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STRATEGIES OF CERVICAL INTERNAL CAROTID STENOSIS TREATMENT:
ENDARTERECTOMY OR STENTING? INSTITUTIONAL BASED EXPERIENCE

Background: Carotid artery stenosis (CS) is a major cause of ischemic stroke. Treatment of CS consists of best
medical treatment and carotid revascularization (CR), including carotid endarterectomy (CEA) and carotid artery
stenting (CAS). Aim of this study is to find out the selection criteria for good outcome in patients with Cervical
internal carotid artery stenosis and to evaluate the factors determining the outcome of the procedure.

Materials And Methods: We report a retrospective analysis of 49 patients operated in Fujita Health University —
Banbuntane Hotokukkai Hospital during a period of four years (From September 2014 to September 2018) for ca-
rotid artery stenosis. We selected patients who met criteria for carotid revascularization and divided into two cat-
egories like Symptomatic and Asymptomatic patients. All the patients underwent Carotid Revascularisation (CR)
with CEA or CAS. Outcome was evaluated in the post-operative period using the modified Rankin Scale (mRS).
Results: Out of 49 patients operated for carotid artery stenosis there were 32 patients who were asymptomatic
and 17 patients were symptomatic. There were 45 male patients and 4 female patients. Left sided carotid artery
stenosis was seen in 27 patients. Hypertension and Hyperlipidemia was the most common risk factor. 3 Patients
had to undergo CEA after unsuccessful CAS. Mean age of patients was 72.93 +7.31 Years. Management of CS
either CEA or CAS both were correlating with the outcome (p value 0.045).

Conclusion: Management of CS is complicated and has been studied for a long time. Stroke prevention without
complications is the main goal of successful treatment. Our study demonstrates that carotid endarterectomy
could be performed safely with low risk of perioperative stroke or death in the setting of symptomatic and asymp-
tomatic carotid artery disease.

Key words: Carotid Artery Stenosis; Carotid Endarterectomy; Carotid Artery Stenting, Carotid Revascularisation;
modified Rankin Scale.

Abbrevations: CS- Carotid Artery Stenosis, CR- Carotid Revascularisation, CEA- Carotid Endarterectomy, CAS-
Carotid Artery Stenting, mRS-Modified Rankin Scale, NASET- North American Symptomatic Endarterctomy Trial,
DSA-Digital Substraction Angiography, DM-Diabetes Mellitus, HTN-Hypertension, HL-Hyperlipidemia, CREST-
Carotid Revascularization Endarterectomy Versus Stent Trial, ICSS-International carotid stenting study.

Introduction able neck anatomy and surgical complications. CAS,

Carotid artery stenosis (CS) accounts for up to
20-25% of all ischemic strokes [1]. Treatment of this
disease consists of the best medical treatment (BMT)
and carotid revascularization (CR), including carotid
endarterectomy (CEA) and carotid artery stenting
(CAS). CEA and CAS are recommended for symptom-
atic patients who have more than 50% stenosis or
asymptomatic patients who have more than 70% ste-
nosis [2]. Although CEA is the standard treatment and
has been shown to benefit patients who have had in-
dications of CS for a long time [3-5], it has some lim-
itations because of patients’ comorbidities, unfavor-
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therefore, has been developed to increase safety and
provide a minimally invasive procedure. However,
there are also concerns associated with CAS because
of its periprocedural complications, especially stroke.
Therefore, whether CS is optimally managed with
CEA or CAS remains controversial. Carotid endarter-
ectomy became the mainstay of treatment for pa-
tients with symptomatic carotid artery stenosis after
two randomized trials established the benefit of end-
arterectomy compared with medical treatment [6, 7].
In recent years, endovascular treatments (first balloon
angioplasty and then stenting) have been increasing-
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ly used as an alternative to endarterectomy, despite
the paucity of evidence that endovascular treatment
offers the same level of early safety and long-term ef-
fectiveness as surgery does. Several randomized trials
have compared endovascular treatment with endar-
terectomy for carotid stenosis, but none have been
of sufficient duration to report outcome after longer
than 4 year [8].

Materials and methods

In this study, we report a retrospective analysis
of 49 patients operated in Fujita Health University —
Bantane Hospital during a period of four years (From
September 2014 to September 2018) for carotid ar-
tery stenosis. All the patients underwent carotid re-
vascularization with CEA or CAS.

Indication for surgery (inclusion criteria):

1. Symptomatic patients with >70% stenosis

2. Symptomatic patients with ulcerated plaque
>60% stenosis

3. Symptomatic patients with 50% to 69% stenosis
if no other etiologic basis for the ischemic symptoms
can be found.

4. Asymptomatic patients with progressive in-
crease in stenosis over and above 60%, despite med-
ical management

5. Asymptomatic patients with <60% stenosis with
contralateral carotid occlusion

Patient's demographic details, operative proce-
dure accounts and post-operative follow up were
noted from the hospital records.

All patients were evaluated with CT/MRI brain as
per Stroke protocol followed in our institute. Neck
vessel Doppler was also done to measure the veloci-
ties across the stenosis. Degree of stenosis was calcu-
lated by CTA/MRA images (NASCET Criteria) and by
DSA. Apart from routine blood investigations (which
included hemogram, coagulation profile, liver and re-
nal function test), all patients underwent baseline non
invasive cardiac workup including ECG, echocardio-
gram and chest X-ray. Blood pressure and glycemic
profile were monitored and controlled accordingly.
Outcome was evaluated in the post-operative period
using the modified Rankin Scale (MRS).

We collected and analyzes the following variables’

e The demographic data as sex and age. Patients
were divided into three groups regarding their age
(50-65, 66-80and >80 years old)

e Risk factor as Hypertension, DM, Hyperlipid-
emia, Cardiac diseases.

e Complications using the modified Rankin Scale
(MRS)

Symptomatic patients:- Patients with carotid ste-
nosis are considered symptomatic if they present
with a history of stroke, amaurosis fugax, or transient
ischemic attacks (TIA) involving the ipsilateral carotid
territory that occurred within 180 days of the initial
assessment.

Asymptomatic patients: - Patients with no neuro-
logic symptoms referable to the cerebral hemisphere
ipsilateral to the carotid stenosis or a history of pre-
vious neurologic events without subsequent event
within 180 days.

Stroke: - Defined as a cerebral infarction that man-
ifests as sudden onset of focal neurological deficits
that persists for more than 24 hours.

Transient Ischemic Attacks: Defined as a tem-
porary focal neurologic deficit that persists for <24
hours with a return to baseline or complete resolu-
tion of the event.

Minor stroke: - A new neurologic event that per-
sists for more than 24 hours but completely resolves
or returns to baseline within 30 days with NIHSS
score of <4.

Major stroke: - A new neurologic event that per-
sists for >24hours with NIHSS score >4.

Post Procedural myocardial Infarction:- Chest pain
or equivalent symptoms consistent with myocardi-
al ischemia and ECG evidence of ischemia including
new ST segment with elevation of cardiac enzymes
(CK-MB or Troponin T) to a value 2 or more times the
institute’s laboratory upper limit of normal .

Cranial Nerve injury: -Temporary or permanent
deficits secondary to injury to cranial nerves that oc-
curred as a result of a carotid intervention, particu-
larly that have not resolved by 30 days and 6 months
after the initial procedure.

For patients who underwent CAS for CR they re-
ceived dual antiplatelet therapy of Aspirin of 75 mg
and Clopidogrel 75 mg twice a day after food which
was started one week before the procedure. We per-
formed balloon angioplasty and use of embolic pro-
tection device was done in all our patients. Statistical
study was performed using EPI Info 7 software, con-
tinuous variables were presented as mean * standard
deviation, demographic variables as sex and age, risk
factors, surgical management (CEA or CAS). Univar-
iate and multivariate analysis was done using the
same software. p value < 0.05 was considered stat-
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ically significant. Clinical data and outcome results
were provided by the senior author.

Results

Demographic study

We had 49 patients enrolled in the study. Majority
were male patients (45). Left sided carotid stenosis
was seen in 27 patients. Demographic details of the
study are summarized in Table 1.

TABLE 1
DEMOGRAPHIC DETAILS AND RISK FACTORS
NUMBER %
TOTAL NUMBER () 49
MALE 45 92
FEMALE 4 8
MEAN AGE 72'3\3(?”5
RISK FACTORS

PRESENT 39 80

HTN, HL 13 34

HTN 8 23

DM 5 12

HRIGHT

W LEFT

Chart 1: Showing site of occlusion
of Internal Carotid Artery

NO OF PATIENTS

m50-65Y
m66-80Y

14% 14%

m>80Y

Chart 2: Showing age wise distribution of patients

MALE FEMALE

Chart 3: Sex wise distribution of patients.

Risk factors

Hypertension with Hyperlipidemia was the main
risk factors in our study, it was seen in 13 cases fol-
lowed by Hypertension in 8 cases, Diabetes mellitus
was risk factor in 5 patients. In several cases, more
than one risk factor has been seen. Only 9 patients
out of 49 had habit of smoking. Risk factor like smok-
ing and diabetes mellitus were not statistically signif-
icant with p value of 0.65 and 0.45 respectively.

14 13
1 M RISK FACTORS

10

oN & o

Chart 4: Showing the risk factors

Disease status

We divided patients as asymptomatic those who
did not have any symptoms of TIA or Stroke and
those having these symptoms as Symptomatic. We
had 32 asymptomatic patients and 17 symptomatic
patients. Out of 32 asymptomatic patients 4 patients
who underwent CR had less than 60% stenosis with
contralateral carotid occlusion. We tabulated these
patients in Degree of stenosis. Disease Status details
is summarized in Table 2.

SYMPTOMATIC;
17

ASYMPTOMATIC;
32

Chart 5: Showing Disease Status
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Table 2
DISEASE STATUS NUMBER %
ASYMPTOMATIC 32 65
Degree of stenosis

<60 4 12
>60 28 88

Mean 71.84 + 12.54

PROCEDURE
CAS 20 62
CEA 11 35
CEA AFTER CAS 1 3
SYMPTOMATIC 17 34
Degree of Stenosis

50-70% 3 18
>70 14 82

Mean 77.70 £13.76

PROCEDURE

CAS 12 70
CEA 3 18
CEA AFTER CAS 2 12

Management (CEA AND CAS)
CEA was done in 17 patients in both symptomat-

ic and asymptomatic patients. In three patients they
underwent CEA after CAS as one had hyper perfusion
injury after undergoing CAS and in two CAS was not
possible due to tortuous anatomy. In our study DSA
was correlating with the management (either CAS or
CEA, p value 0.006). Management (CEA or CAS) was
correlating with the outcome which was done as per
modified Rankin Scale (mRS) in both symptomatic
and asymptomatic patients (p vale 0.045).

PROCEDURE
M PROCEDURE
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CEA CEA AFTER CAS cAS

14 3 32

Chart 6: Showing the procedure CEA and CAS

Discussion

Association between the extracranial carotid ar-
tery disease and ischemic stroke was known since
19th century, the most important breakthrough was
contributed by publications of C. Miller Fischer, who
studied on pathophysiological correlation between
the occlusion of carotid artery disease and the isch-
emic stroke [9]. He first predicted the surgical treat-
ment for the carotid atherosclerosis can prevent the
risk of ischemic stroke. Successful first carotid endar-
terectomy (CEA) was done in 1953 by Debakey [10].
In 1954, Eastcott et al described the first successful
surgery of carotid occlusive disease in which the bi-
furcation of the carotid artery was resected and then
internal common carotid artery was anastomosed
with the internal carotid artery [11]. There is robust
clinical evidence for safety and efficacy of carotid
endarterectomy in preventing subsequent stroke in
patients with symptomatic and asymptomatic carot-
id artery disease [4]. The recommended benchmark
for post CEA combined event rate (stroke and mor-
tality) is 1.5% for asymptomatic patients and 5% for
symptomatic patients [12]. In our present study, the
asymptomatic patients formed majority of the study
population, i.e. 32 patients out of total 49 patients.
No adverse events were observed in them. Among
the symptomatic patients there were no periopera-
tive major stroke rate and mortality. One patient had
hyperperfusion injury after CAS and had to undergo
CEA later on. Total of three patients had to undergo
CEA after CAS. Two patients it was tortuous anato-
my and CAS was not possible. Reports from latest
randomized controls trials such as ICSS and CREST,
failed to prove non inferiority of CAS when compared
to CEA and still CEA remains the treatment of choice
especially in symptomatic patients [13, 14]. Various
individual risk factors are considered to influence the
outcome of CEA which includes age >80yrs, female
sex, co-morbid illness, anatomical factors (previous
ipsilateral CEA, high or low bifurcation, previous neck
irradiation), tandem lesions in intracranial vessels,
significant vertebrobasilar disease, contralateral ca-
rotid occlusion, symptomatic status (asymptomatic/
TIA/Stroke) and ipsilateral cerebral symptoms with-
in 2 weeks before surgery [15, 16]. And these risk
factors are quoted as an indication to choose CAS
rather than CEA as a modality of treatment. Percent-
age of female patients in the study group was also
less (8%) to be considered as a major factor and
none of the patients had previous ipsilateral CEA. In
the current study none of these other factors influ-
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enced poor post-operative outcome (both perioper-
ative poor neurological outcome and mortality). May
be the event rate is very low in our study, hence we
couldn't get a significant value when assessing these
factors. Studies have also shown similar results, with
only anatomical/local risk factors have slightly raised
adverse events and in all other patients CEA can be
performed successfully with low morbidity and mor-
tality [16]. The selection of patients for either carot-
idartery stenting or carotid endarterectomy may re-
quire attention to age, with younger patients having
a slightly better outcome with carotid artery stenting
and older patients having a better outcome with ca-
rotid endarterectomy [17]. In this study we did not
have any correlation with the age and the outcome.
Patient at younger age undergoing CE had similar
results like old patients undergoing CAS. Various
studies have been done to settle the debate between
CAS and CEA in better management of CS. The defi-
nite outcome stating which is better is not achieved.
Studies found that management can be dependent
on the risk groups [18]. It is usually believed that CAS
procedure is less invasive compared to the CE and be
advantageous for older patients. However, it is also
said at older age posted for the surgery is associat-
ed with periprocedural morbidity and mortality [19,
20]. We advise that if proper care and meticulous dis-
section is done and use of shunt system during CE it
can decrease morbidity. In our study we had around
two third of the patients who were in age group more
than 65 years and we performed both CE and CAS in
those group of patients and have found similar out-
come. The largest trial done to compare CAS and CE
is CREST which showed endarterectomy to be superi-
or to carotid angioplasty and stenting with respect to
the outcomes of ischemic stroke, perioperative stroke
or death in both asymptomatic and symptomatic
patients [21]. However, addressing the primary end
point of any stroke, myocardial infarction, or death up
to 4 years after intervention, both procedures proved

Left
Carotid Artery

equal [22]. Our results also states that both modali-
ties of management holds strong in management of
carotid artery stenosis.

Procedure:

Carotid endarterectomy

Illustrative case:

60 year right handled gentleman presented with
complaints of multiple episodes of transient isch-
emic attacks. CT angiography revealed left carotid
artery stenosis more then 60 % stenosis (Figure 1).
MRI revealed small water shed infarcts at the left
MCA territory. CEA was performed. Patient is posi-
tioned with neck extended and chin turned to op-
posite side. Incision is along the anterior border of
sternocleidomastoid muscles (SCLM), from the angle
of mandible to 5 cm above clavicular head (Figure 2).
The carotid sheath is opened and the common ca-
rotid artery (CCA) is dissected and looped for con-
trol. External carotid artery (ECA) and Superior thy-
roid artery (STA) are controlled and looped. Without
disturbing the carotid bifurcation, the distal internal
carotid artery (ICA) beyond the disease is dissected
and looped for control (Figure 3). ICA, CCA, ECA and
STA are clamped in sequence. We perform In vivo
optical spectroscopy (INVOS) to check regional ox-
ygen saturation (Figure 4) and routinely used shunt
during the procedure which is first inserted into the
CCA end followed by ICA end and snugged (Figure 5).
The arteriotomy begins 2 cm on the distal CCA and
proceeded over the carotid bulb, gradually extending
to visualize the atheromatous endpoint in ICA. A sub-
intimal plane is created and the plaque is extracted
feathering away from ICA with gentle traction (Figure
6). The endarterectomized artery is then carefully ir-
rigated with heparinized saline and any loose intimal
tags are peeled off. The arteriotomy is then repaired.
ECA first and then CCA clamp was released, and initial
perfusion restarted to ECA. ICA was perfused a min-
ute later. Hemostasis is well secured.

Figure 1 - Showing left ICA stenosis
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Figure 2 - Showing position of the Patient and skin
incision.

Figure 6 - Showing subintimal plane and the plaque is
extracted feathering away from ICA

Carotid artery stenting (cas)

For carotid artery stenting, the protocol specified
is always use of the stent and embolic protection de-
vice. At least 48 hours before carotid artery stenting,
patients received aspirin, at a dose of 75 mg twice
daily, and clopidogrel at a dose of 75 mg twice dai-
ly. When carotid artery stenting was scheduled for
within 48 hours after randomization, 300 mg of aspi-
rin and 300 mg of clopidogrel were given 4 or more
hours before the procedure. After the procedure,
patients received one or two 75 mg doses of aspirin
daily for 30 days and clopidogrel, 75 mg twice daily
for 4 weeks. The continuation of single antiplatelet
therapy for more than 4 weeks after the procedure is
given for all patients who had undergone carotid-ar-
tery stenting.

Conclusion

The management of CS is complicated and has
been studied for a long time. Stroke prevention with-
Saturation out complications is the main goal of successful treat-
ment. Our study demonstrates that carotid endarter-
ectomy could be performed safely with low risk of
perioperative stroke or death in the setting of symp-
tomatic and asymptomatic carotid artery disease.
Risk—benefit assessment should be discussed with
individual patients, and should be based on patient
status, plaque characteristics and procedural risk,
rather than on the argument between CEA and CAS.
The CAS procedure is a valid alternative to CEA for se-
lected patients who have an indication for revascular-
ization and are at high surgical risk. In the near future,
analyses of the results of large ongoing and recently
completed trials comparing CEA with CAS will likely
help clarify the role of these procedures for different
subgroups of patients with carotid artery disease.

Figure 4 - Showing use of In vivo optical spectroscopy
(INVOS) to look for regional oxygen

Figure 5 - Showing use of Shunt
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Limitation of our study

We declare that we don't have any conflict of in-

We consider that our series is not enough large to  terest
allow a strongest conclusion. A larger data and lon- Financement
ger follow up may allow a better study in the future. Nil
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ILWKI KAPOTUA CTEHO3bIH EMAEY CTPATETMA/IAPDI:
SHAAPTEPIKTOMWMA HEMECE CTEHTTEY? UHCTUTYT TOXIPUBECI

Kvickawa cunammamacel. Kapomuomi cmeHos (KC) - 6yn uweMusablk UHCy1emmiH Hezi32i cebebi. KC
emoey kapomud apmepuscbiHbiH 3HOapmepskmomuscelH (ICA) XaHe kapomud apmepuscblH cmeHmmeyoi
(KAC) koca anraHOarbl, kapomud apmepusceiH (KA) pesackynspulayusadaH xaHe y30ik emoeydeH mypadsl.
3epmmeydiH makcamel WK kKapomud apmepusiCbiHbIH CMeHo3bl 6ap HAyKacmapFra Xakcel Homuxe anyoblH
emoey kpumepuliziepiH aHbIKMay xaHe HamuxeciH alikeiHoalimelH oakmopaaposl 6aranay 606in mabslaadsi.
Mamepuandap meH adicmep. Makanada Fujita OeHcaynelk yHusepcumemi - Banbuntane Hotokukkai
aypyxaHacelHoa mepm Xxuola 6olisl (2014 xeinsel KbipkyliekmeH 6acman 2018 xbln0biH Kbipkyliek alibl) kapomudmi
CMeHo3 yWiH oma xacanraH 49 HaykacmelH 0epekmepiH pempocnekmusmi manday Homuxxenepi KeamipiizeH.
bi3 kapomudmi pesackynspusayusaay kpumepudlaepiHe cali keaemiH Haykacmapobl maHo0aoblk aHe 01ap0obl
eki caHamka 6en0ik: 6enzinepi bap xaHe benzinepi xok. bapsvik Haykacmapra kapomuomi pesackyasapusayus
(KP) 3CA Hemece KAC apkbiabl xypei3u10i. Homuxe PaHkuH wikanacel (mRS) apkeiiel onepayusdaH keliiHai
ke3eHOe 6aranaHowbI.

Hamuwxenepi. Kapomudmi cmeHo3 cebebiHeH oma xacansaH 49 HaykacmeiH 32-i acuMnmomMamukansik,
17-i 6eneinepi 6ap, 45-i ep adam xaHe 4-i alien. 27 HAykacma cos Xak kapomud apmepusiCbiHblH, CIMeHO3bl
6atikandel. [unepmoHus xaHe eunepsiunudemus Kayin gakmopaapel 60a6in mabeinadel. Comcis KAC-maH
keliiH 3 Haykacka ICA xacandel. lNayueHmmepdiH opmawa xacel 72,93 + 7,31 xeln 60106l KAC Hemece ICA
6otisiHwa KP emdey eki xxardalida 0a emOeydiH HomuxkecimeH 6alinaHeicmel (p = 0,045).

KopbimeiHobl. KC emOey eme kypdesni xaHe y3aK yakelm 6oliel 3epmmenin kenedl. VIHCyemmel ackbiHyCbI3
anobiH-any - mabsicmel emoeydiH 6acmel Makcamel. bi30iH 3epmmeyimizde kapomudmik 3HOapmep3IKMomus
Kayinciz Xypai3ilyi MyMKiH ekeHOieiH kepcemedi, 6yn pemme nepuonepayusielk UHCY/bm Hemece
CUMNMOMAMUKGA/IbIK XKaHE acCUMNMOMAamuKasblk Kapomuo apmepusiCbiHbIH aypysl ke3iHoe eiM Kayni memeH
601a0b1.

Heziz2i ce30ep: kapomudmi cmeHo3, kapomud 3HOapMepsKMOMUSACkI, Kapomud apmepusicblH cmeHmmey,
Kkapomud apmepusiCbiHbIH pesackyiapu3ayuscel, PaHKUH MoOUUKAYUANAGHFaH WKAAACsI.
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CTPATErMN NEYEHNA BHYTPEHHEIO KAPOTUAHOIO CTEHO3A:
SHAAPTEP3KTOMUA NN CTEHTUPOBAHWUE?
onbIiT OAHOIO MHCTUTYTA

Kpamkoe onucanue. CmeHo3 coHHol apmepuu (CC) sgnaemca 0CHOBHOU npu4UuHOU UteMu4ecko20 UHCYy1bma.
JleyeHue CC cocmoum u3 Jyquwie2o MeOUYUHCKO20 JledeHUs U pesackysapusayuu coHHol apmepuu (CA),
8Kk/04Yaa sHOapmepakmomuro coHHol apmepuu (3CA) u cmeHmuposaHue coHHol apmepuu (CCA). Lensro
0aHHO20 ucc1e0o8aHUA A8/19emCs 8blICHEHUe Kpumepues JiedeHus 018 Hauly4uwe20 pesy/lemama y nayueHmos
€O CMeHO030M 8HympeHHeli COHHOU apmepuu u oyeHka ¢hakmopos, onpedensaroujux ucxod npoyedypel.
Mamepuasnsl u memodsl. B cmamee O0aHbl pe3yiemamel pempochekmugHoz20 aHaauda 49 nayueHmos,
onepuposaHHsix 8 YHusepcumeme 30oposes Fujita - Banbuntane Hotokukkai Hospital 8 meyeHue yemeipex
nem (c ceHmabpa 2014 2o0a no ceHmsabpe 2018 200a) no nogody cmeHo3a coHHolU apmepuu. Mel omobpanau
nayueHmMos, Komopele COOM8eMcmMeos8asau Kpumepusam pesackyiapu3ayuu COHHoU apmepuu U pazoenuau ux Ha
dse kamezopuu: hayueHmel ¢ cuMnmomamu u 6es. Bce nayueHmeol nepeHec/u KapomuOHYH pesacKyapu3ayuro
(KP) ¢ 3CA unu CCA. Pe3ynemam ouyeHusasca 8 NnocaeonepayuoHHOM nepuode C UCNhO0/1b308aHUEM
modugpuyuposaHHoul wikansl PaHkuHa (mRS).

Pe3ynemamel. V13 49 nayueHmos, onepuposaHHsix N0 nogody cmeHo3a cOHHoU apmepuu, 6110 32 nayueHma c
b6eccuMnmomHeIM medeHuem U 17 nayueHmos c cumnmomamu, 45 myxydur u 4 xeHuwjuHsl. CmeHo3 s1egoli COHHoU
apmepuu Habarodancs y 27 nayueHmos. [unepmoHus u 2unepaunudemus bulau Haubosiee pacnpocmpaHeHHbIM
¢dakmopamu pucka. 3 nayueHmam npuwiaoce npotimu 3CA nocne HeydauyHoli CCA. CpedHuli so3pacm
nayueHmos cocmasun 72,93 + 7,31 200a. JleyeHue CC nymem 3CA unu CCA 8 oboux cy4asx koppenuposanu
¢ ucxodom neyeHus (3HaqeHue p 0,045).

3aksrodeHue. JleyeHue CC s8/19emca C/I0XXKHbIM U U3ydaemcs docmamoyHo dasHo. [1pounakmuka uHcy1ema
6e3 oc/oxxHeHUl s8/19emcsi 0CHOBHOU Ue/ibro ycheuwHo20 iedeHusd. Hawe ucciedosaHue deMoHCmMpupyem, 4mo
KkapomudHas s3HOapmep3Kmomus Moxem bbime 8binoJHeHa 6e30NacHo ¢ HU3KUM pUCKOM nepuonepayuoHHoO20
UHCY/16ma usu cMepmu 8 yca08usax cumnmomamudeckol u beccumnmomHouli 60s1e3HU COHHoU apmepuu.
Knroyeswvie cnoea. CmeHo3 coHHol apmepuu, KapomudHasa 3Hdapmepskmomus, CmeHmuposaHue COHHOU
apmepuu, Pesackynspusayus coHHol apmepuu, MoOUdUYUPOBAHHAA WKaAaa PaHKUHa.





