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ABSTRACT

Background: Carotid artery stenosis significantly affects the risk of IS by affecting cerebral blood flow. Narrowing
of the carotid arteries may lead to decreased perfusion of the brain, which may provoke neurological deficits. More-
over, the body may activate compensatory mechanisms to maintain adequate cerebral blood flow despite significant
narrowing of the arteries. Understanding the relationship between carotid artery stenosis and cerebral blood flow
velocity is important for effective clinical decision making and patient management.

Material and methods: We collected clinical and instrumental data from patients with IS admitted clinic over a pe-
riod of 1 year (n=240). All patients included in the study underwent ultrasound duplex scanning of the carotid arter-
ies and spine (mean age 62.3+11.2 years), which was performed during their stay in the intensive care unit of neu-
rology. All patients underwent NIHSS and mRankin score, computed tomography and ultrasound examination of the
carotid arteries. Carotid plaques were defined by the presence of intimal thickening =1 mm. The severity of carotid
stenosis was assessed using the NASCET method 1st day of hospitalization. NIHSS and mRankin scales were esti-
mated first, third, seventh and 12 days.

Results: There were no significant differences between the 2 groups in terms of clinical characteristics of the pa-
tients included in the study. The average clinical score in patients with two subtypes of IS first day of hospitalization
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was 17.843.2 on the NIHSS scale and 4,5+0,5 on the modified Rankin scale, which corresponds to moderate to se-
vere level of the disease. The mRankin scale and NIHSS scale showed similar results that, in patients with signifi-

cant atherosclerotic stenosis, the highest score were revealed in high degree carotid stenosis groups. Although there

was a positive change in the indicators over time, in patients with significant stenosis these figures remained high
even after 12 days of analysis and it should be noted that the difference between the groups was very notable.
Conclusion: According to our study, patients with carotid artery stenosis that is not hemodynamically significant

have a more positive prognosis. However, even with standard treatment, patients with high carotid artery stenosis

have a recovery process that is as dynamically significant as those with hemodynamically insignificant stenosis.

This study highlights the complex relationship between carotid artery stenosis and cerebral hemodynamics, which

has important implications for the management and treatment of these patients.

Key words: IS, carotid artery stenosis, blood flow velocity, NIHSS, mRankin scale, NASCET criteria.

INTRODUCTION

troke remains the second leading cause of death

and the third leading cause of disability.

From 1990 to 2019, stroke increased substan-
tially 70.0% increase in stroke incidence, 43.0% increase
in stroke deaths, 102.0% increase in common stroke sub-
types, with the bulk of the global stroke burden occur-
ring in low- and middle-income countries [1].

Secondary prevention of ischemic stroke (IS) is based
on accurate definition of the underlying etiology of
stroke, which in a meta-analysis the risk of recurrent
stroke/TIA in patients with non-stenotic carotid plaques
was 2.6/100 person-years and increased to 4.9/100 per-
son-years in the presence of intraplaque hemorrhage.

Furthermore, even in cardioembolic strokes (CS),
non-stenotic carotid artery disease (<50%) has been
shown to be present as a competing source of stroke in
9-12% [2].

Cerebral autoregulation is an internal protective
mechanism that maintains cerebral blood flow at a rela-
tively constant level despite fluctuations in cerebral per-
fusion pressure or arterial pressure [3].

In particular, the carotid arteries are a critical source
of stroke due to their susceptibility to atherosclerotic
plaque accumulation and associated thromboembolic
events that can lead to stroke [5].

Collateral circulation involves the opening of alterna-
tive vascular channels located distal to the occluded
artery, resulting in massive vasodilation, representing a
more important compensatory mechanism that maintains
the viability of the ischemic penumbra [6].

Ultrasound examination of the carotid and vertebral
arteries is now routinely performed and the main func-
tions are the detection of significant stenosis of the
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carotid arteries and the etiologic classification of stroke
according to the TOAST criteria [7].

Despite the fact that the results of ultrasound exami-
nation of the carotid vascular system in patients with IS
have been studied in many studies, the analysis of the
characteristics of contralateral vessels and compensatory
changes in the disease has not yet been resolved.

The aim of the study: to analyze the relationship be-
tween the compensatory features of ipsilateral and tran-
shemispheric extracranial blood vessels and the severity
of the disease in groups of atherothrombotic and car-
dioembolic subtypes of IS.

MATERIALS AND METHODS

e collected clinical and instrumental data

from patients with IS admitted to the in-

tensive neurology department of the
Tashkent Medical Academy clinic over a period of 1 year
(N=240).

All patients included in the study underwent ultra-
sound duplex scanning of the carotid arteries and spine
(mean age 62.3+11.2 years), which was performed dur-
ing their stay in the intensive care unit of neurology. All
patients underwent a standardized neurological examina-
tion on admission, and the National Institutes of Health
Stroke Scale (NIHSS) score was obtained to quantify
stroke severity, and computed tomography (CT or MRI)
was performed after hospitalization to identify the is-
chemic lesion and its extent. Regarding the etiopatho-
genetic mechanism of stroke, patients were classified
into five categories according to the definitions of the
ORG 10172 TOAST Classification system; patients in
our study were predominantly of atherothrombotic and
cardioembolic subtype of IS. All patients underwent ul-
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trasound examination of the carotid arteries and verte-
brae using a conventional ultrasound system (equipped
with a multifrequency (7.5-13 MHz) linear transducer).
Carotid plaques were defined by the presence of intimal
thickening =1 mm. Plaque structure was assessed in B-
mode and defined according to its echogenicity: hypoe-
choic (soft), hyperechoic (dense), calcifying, or mixed/
heterogeneous [14].

The severity of carotid stenosis was assessed using
the NASCET method 1 day of hospitalization. NIHSS
and mRankin scales were estimated first, third, seventh
and 12 days.

RESULTS

f the 240 patients included in the registry, 144

(55%) patients were classified as having

atherothrombotic stroke and 108 (45%) were
patients with CS. Of these, internal carotid artery (ICA)
was able to be assessed bilaterally in all patients who
were included in the analysis (Table 1 ).

Table 1
Clinical and hemodynamic characteristics of patients
with IS and its subtypes

All pati Athn;:ﬁm-lnﬁc Cardioembolic

Indicators 240) subtype P
¢ (n=132) (n=108)
Age, years 62,3112 66£11 58+14 0,168
Males, n (%) 160 (53,3%) 103 (57.3%) 49 (41,2%) 0,057
BWI, kg/m? 24,1231 24,0£3,0 24,3431 0911
““’"(',f/f)“‘"” " 197 (82,1%) 105 (79,6%) 92 (85.2) 0,066
SBP, mm Hg 137,6421,2 138.5£174 136,4+154 | 0,543

DBP, mm Hg 81,4496 82.3£10,2 80.1+8.3 0,256

Smokers,n (%) | 40 (16,7%) 23 (17.4%) 17(157%) | 0355
D'“"‘“’(‘,'/“)“""“" n 56 (23,3%) 32 (24,2%) 24(222%) | 0,799
Lesion location (n
(%) 48 (20%) 28 (21,2%) 20(185%) | 0,156
Frontal lobe 54(22,5%) 31 (23.5%) 23(213%) | 0237
Occipital lobe | 56 (23.3%) 33 (25%) 23(213%) | 0,566
Temporal lobe | 46 (19.2%) 26 (19,7%) 20(185%) | 0433
Parietal lobe 36 (15%) 14 (10,6%) 22 (20,4%) 0,04
Cerebellum

There were no significant differences between the 2
groups in terms of clinical characteristics of the patients
included in the study. It can only be seen that the stroke
pool was higher in CS group (p-0.04).

To objectify the condition of patients in subtypes with
IS, an assessment of their neurological status was carried
out using two complementary scales - the modified
Rankin scale and NIHSS. The average clinical score
upon admission in patients with two subtypes of IS first
day of hospitalization was 17.8+3.2 on the NIHSS scale
and 4,0+0,5 on the modified Rankin scale, which corre-
sponds to moderate to severe level of the disease (Table
2).
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The dynamics of both scales decreased without statis-
tical differences between groups.

For both carotid arteries in each patient, the degree of
stenosis was measured according to the NASCET crite-
ria. The ICA could be assessed bilaterally in all patients
with atherothrombotic and CS (Table 3).

Table 2

Assessment of neurological status in the dynamics of the

disease in patients in the acute period of stroke according
to clinical scales and stroke subtypes (n=240)

Atherothrombo | Cardioembo Atherothrombe Cardioemboli
tic subtype lic subtype tic subtype n ¢ subtype
n =132 n=108 =132 n=108
p- L2
NIHSS scale mRankin scale val
value
ue
1 0,2
18,143,1 17,5434 | 0211 4,140,6 3.9:04
day 56
3 0,1
ey 149£13 15,2+1,2 0,424 3,6404 3,4+0,7 16
7 10,1+0,9 9,1x1,1 0,665 2,8+0,5 2,4+0,5 0.0
day 7
L 7.6%1,1 6,7+0,8 0,103 2,5+04 2,2+-0,3 GG
day 9
Table 3

Ultrasound indices of the carotid and vertebral arteries
on both sides according to subtypes of IS.

Atherothrombotic | Cardioembolic
| @=132) =108  FYiues<
Caxstid P::";')’ (Ena 107 (81%) 89 (82%) 0.89
Carotid nrtesl(')y. /stenosls 0%- 56 (35.5%) 57 (48%) 0.034
o
C‘"’“g;_;;‘_‘_,":,;:'“““‘ 40 (43.8%) 28 (15%) 0.004
Carotid :l;loe;z stenosis 11 (8.3%) 4(3.7%) 0.023
Uneven surface 46 (34.8%) 13 (12.1%) 0.028
Calcified echostructure 40 (16.6%) 11(10.2%) 0.043
Mixed echostructure 29 (16%) 55 (34.8%) 0.053
Carotid artery anomaly 10 (7.6%) 9(8.3%) 0.178
Vertebral artery anomaly 12 (9.1%) 7 (6.5%) 0.07

All patients underwent statistical analysis based on
the development of atherosclerotic plaque (ASP) in the
carotid basin. The prevalence of non-stenotic hemody-
namically insignificant carotid plaque on both sides was
196/240 (82%) without intergroup differentiation. The
prevalence of hemodynamic significantly nonstenotic
carotid plaques in the atherothrombotic and cardioem-
bolic subgroups was 107/132 (81%) and 89/108 (82%),
respectively, whereas 4/108 (3.7%) patients with CS and
11/132 (8.3%) with atherothrombotic stroke had bilateral
stenotic hemodynamically significant carotid plaques,
that were referred for angiosurgical interventions. In the
comparative analysis of the degree of stenosis of the
carotid arteries, we can see that in patients with IS, the
degree of stenosis is significantly higher in the 2 groups,
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especially in the proportion of patients with 50-70% and
more than 70% (p-0.04, p-0.023). There are also differ-
ences in the structure of atherosclerotic plaques accord-
ing to echocardiography (EchoCG). The prevalence of
bilateral atherosclerotic plaques in atherothrombotic
subgroups was 107/132, of which 56/132 patients had
lesions up to 50% of the right and left carotid basin
stenosis and peak systolic velocity >125 m/sec, 40
(43.8%) patients had stenosis of the distal internal
carotid artery (50%-70%). Of all these patients, local
thickening of the intima media thickness in the common
carotid artery up to 1.25+0.25 mm was analyzed. In 2
(2.7%) patients, pathological changes in the wall of ex-
tracranial vessels were not detected. All patients had lo-
cal thickening of the IMT up to 1.2+0.5 mm; in 6 pa-
tients (8.9%) no pathological changes in the wall of ex-
tracranial vessels were detected. In patients with CS,
non-stenotic carotid plaques were significantly more
common ipsilateral to the stroke than contralateral
(57/108 [48%] P = 0.034). In patients with atherothrom-
botic stroke, nonstenotic carotid plaques were also nom-
inally more common ipsilateral to the stroke side (31/132
[23.9%] (P = 0.99). When plaque features were ana-
lyzed, none was significantly associated with ipsilateral
stroke in the cardioembolic subgroup. In the
atherothrombotic subgroup, plaque irregularity, plaque
hypodense were significantly associated with ipsilateral
stroke (Table 4).

Table 4
The main indicators of linear blood flow velocity and
stenosis level are shown

Amount of Speed of Amount of
patients blood flow patients

Speed of
blood flow | value

29 (19%) 42,444.6 19 (18%) 48,644,1 0,09
56 (35.5%) 66,2+6,1 57 (48%) 78,245,7 0,08
40 (43.8%) 82,4441 28 (15%) 88,144.9 0,133

11 (1.6%) 108,243 4 4(3%) 114,243.9 0,08

When assessing the blood flow velocity in the carotid
artery in relation to the degree of stenosis, it can be ob-
served that the blood flow velocity in the carotid vessels
increases with the degree of stenosis in both groups of
patients, although there is a difference in the number of
patients, but no difference in blood flow in the carotid
basin between groups was observed, regardless of the
stroke subtype (Table 5).

Regardless of the type of stroke, when comparing the
dynamic NIHHS scores of patients according to the de-
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gree of stenosis, it can be observed that with increasing
stenosis, the severity of stroke in patients also increased,
that is, the lowest score was recorded in the group with-
out stenosis - 12.5+2.1, and the highest score was
recorded in the group with hemodynamically significant
stenosis (70%) - 24.6+£3.9, and the difference in results
was statistically significant (p-0.011). The dynamics
show a positive improvement in the results in all groups.
At 12 days after the stroke, the lowest NIHSS score was
recorded in the group with no stenosis, while the highest
score was recorded in the group with significant stenosis.
The differences in NIHSS scores at all time points were
statistically significant (Table 6).

Table 5
Relationship between stenosis degree of carotid artery
and NIHHS scale

No stenosis
n=48
1 day 12,5+2,1 16,5432 19,5445 24 63,9 0,011
3 day 10,9£1,8 12,9429 16,942 8 21,9448 0,009
7 day 5,141,6 9,143,1 13,142,6 17,1241 | 0,016
12 day 2416 7,642.6 9,242 4 12,643,2 | <0,001
Table 6

Relationship between stenosis degree of carotid artery
and mRankin scale

’ Days of Degree of stenosis of carotid artery =
stroke No stenosis 0-50% 50-70% >70% value
n=48 n=113 n=68 n=15
1 day 2,9+0,8 3,540,7 4,540,7 5,104 <0,001
3 day 2,4+0,5 3,0£0,8 3,940,8 4,6£0,5 |<0,001
7 day 2,0£0,6 2,8+0,5 3,240,6 3,9£0,6 | <0,001
12 day 1,640,4 2,3+0,6 2,704 3,304 | <0,001

The mRankin scale indicators also showed similari-
ties with the NIHSS scale indicators, and in patients with
significant atherosclerotic stenosis, the highest score on
the scale between the groups was 5.1+0.4 points
(p<0.001). Although there was a positive change in the
indicators over time, in patients with significant stenosis
these figures remained high even after 12 days of analy-
sis (3.3+0.4), and it should be noted that the difference
between the groups was very notable (p-<0.001).

DISCUSSION
he results of this study provide crucial insight
into the hemodynamic consequences of carotid
artery stenosis in stroke patients. Our results
show that a significant increase in blood flow velocity is

associated with a higher degree of stenosis of the right
and left carotid arteries, as well as the contralateral left
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internal carotid artery in patients with both types above
mentioned stroke, as well as suggested another investiga-
tions too [8]. These data suggest that the body initiates
compensatory mechanisms to maintain adequate cerebral
perfusion when arteries are significantly narrowed. In-
creased velocity in these arteries may reflect an adaptive
response aimed at ensuring sufficient blood flow to the
brain despite the obstruction caused by stenosis. Such
compensatory mechanisms are of great importance to
clinicians when assessing stroke risk and developing per-
sonalized treatment strategies [9].

Our study results show that a high degree of stenosis
1s associated with a more severe stroke, and since ath-
erosclerosis is a common phenomenon, the severity of
the disease is inextricably linked to the severity of the
stroke, which are Jusufovich M. et al. also confirmed this
kind of findings by their study results [10].

However, it should be noted that, regardless of the
degree of stenosis, the NIHSS and Rankin scales, which
assess the patient’s general condition and stroke severity,
changed positively against the background of standard
treatment in groups [11].

Interestingly, the lack of significant differences in
blood flow velocity at different levels of stenosis in pa-
tients with atherothrombotic stroke indicates a more
complex hemodynamic response that is not as simple as
that seen in patients with CS. This variability highlights
the importance of individual assessment rather than rely-
ing solely on the severity of stenosis to make clinical
decisions [12].

The study also highlights the utility of advanced ul-
trasound techniques in monitoring these hemodynamic
changes, offering a noninvasive and accurate method to
inform clinical practice. These methods are critical to
assess the dynamic response to stenosis and adapt thera-
peutic approaches accordingly [13].

CONCLUSION

ccording to our study, patients with carotid
A artery stenosis that is not hemodynamically
significant have a relatively mild stroke
course. However, even with standard treatment, patients
with high carotid artery stenosis have a recovery process
that is as dynamically significant as those with hemody-
namically insignificant stenosis. This study highlights
the complex relationship between carotid artery stenosis
and cerebral hemodynamics, which has important impli-
cations for the management and treatment and to opti-
mize stroke prevention of these patients.
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ABBREVIATION

IS - Ischemic Stroke

CES - Cardioembolic stroke

NIHSS - National Institute Health Stroke Scale

TOAST - Trial of Original Acute Stroke Treatment

mRankin — modified Rankin scale

MRI - Magnetic Resonance Imaging

CT - Computed Tomography

NASCET - North American Symptomatic Carotid
Endarterectomy Trial

ICA - Internal Carotid Artery

ASP - atherosclerotic plaque

EchoCG - Echocardiography
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ISHEMIK INSULT PODTIPLARIDA KAROTID
ARTERIYALAR STENOZI VA KONTRALATERAL
KOMPENSATOR MEHANIZMLARNING O’ZARO

BOG’LIQLIGI: GEMODINAMIK TAHLIL

EGAMNAZAROVA Z.R.,MUSAYEVA Y.A.
1ITOSHKENT TIBBIYOT AKADEMIYASI
ABSTRAKT

Kirish: Karotid arteriya stenozi miya qon oqimiga
ta’sir qilish orqali ishemik insult rivojlanish xavfini sezi-
larli darajada oshiradi. Uyqu arteriyalarning torayishi
miya perfuziyasining pasayishiga olib kelib, nevrologik
yetishmovchilikning kuchayishiga va kasallikni klinik
jihatdan og’ir kechishini yuzaga keltiradi. Bundan
tashqari, tomirlarning sezilarli torayishiga qaramay, or-
ganizm miya qon oqimini etarli darajada ushlab turish
uchun kompensator mexanizmlarni faollashtirishi
mumkin. Karotid arteriya stenozi va miya qon oqimi te-
zligi o’rtasidagi munosabatni tushunish samarali klinik
qaror gabul qilish va bemorni keying bosqichda boshqar-
ish uchun muhimdir.

Material va metodlar: 1 yil davomida TTA
klinikasiga ishemik insult tashxisi bilan yotqizilgan be-
morlardan (n=240) klinik va instrumental ma’lumotlar
to’plandi. Tadqiqotga kiritilgan barcha bemorlar
(o’rtacha yoshi 62,3 + 11,2) intensiv nevrologiya bo’lim-
ida bo’lish paytida uyqu va umurtqa arteriyalari ultra-
tovushli dupleks tekshiruvidan o’tkazilib, stenoz og’irlik
darajasi NASCET kriteriyasi asosida baholandi. Bemor-
lar kasallik og’irlik darajasini anigqlash uchun NIHSS va
mRankin shkalalari, kompyuter tomografiyasi va labora-
tor tahlillar yordamida baholandi. Karotid intima media
qalinligi =1 mm qalinlashuv mavjudligi bilan o’lchandi.
Nevrologik yetishmovchilik NIHSS va mRankin shkalasi
orqali 1-chi, 3-chi, 7-chi va 12-chi sutkalarda baholandi.

Natija: Tadqiqotga kiritilgan bemorlarning klinik
xususiyatlari bo’yicha 2 guruh o’rtasida sezilarli farq
topilmadi. Ishemik insultning 1-chi sutkasida ikkala
podtip guruhi bemorlarida o’rtacha klinik ko’rsatkich
NIHSS shkalasi bo’yicha 17,8+3,2 va modifikatsiyalan-
gan Rankin shkalasi bo’yicha 4,5+0,5 ni tashkil etdi, bu
kasallikning o’rta va og’ir darajasiga to’g’ri kelib, stenoz
darajasi yuqori bo’lgan bemorlar guruhlarida aniglangan.
Vaqt o’tishi bilan ko’rsatkichlarda ijobiy o’zgarishlar
bo’lsada, sezilarli stenozli bemorlarda bu ko'rsatkichlar
12 kunlik tahlildan keyin ham yuqori bo’lib qoldi va gu-
ruhlar o’rtasidagi farq juda sezilarli ahamiyat kasb etdi.

Kalit so’zlar: II, uyqu arteriyasi stenozi, qon oqish
tezligi, NIHSS, mRankin shkalasi, NASCET kriteriyasi.
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KOPPEJIALAY MEXKIY CTEHO30M COHHOM
APTEPN N1 KOHTPAJIATEPAJ/IBHBIMH
KOMIIEHCATOPHBIMA MEXAHU3MAMUN
P INIOATUINIAX NTIIEMHNYECKOI'O
VHCYJbTA: TEMOANHAMMYECKUN
AHAJIN3

I9I'AMHA3APOBA 3.P., MYCAEBA 10.A.

TAIIKEHTCKAA MEQJUIIMHCKAA
AKAJEMUA

Beenenue: CTeHO3 COHHOM apTepuM 3HAYUTENILHO
Bjmsier Ha puck MY, Biuss Ha MO3roBOil KpOBOTOK.
CyxXeHUe COHHBIX apTepuil MOXKET TNPUBECTH K
CHIDKEHMIO Tepdy3ud MO3ra, YTO MOXKET CHPOBOLIAPO-
BaTh HEBPOJIOTMYECKUI ePULIUT.

MatepuaJjibl 1 MeTOABI: MBI COOMpaITN KIMHUYECKHUE
Y MHCTPYMEHTalbHble MaHHble y mnagueHToB ¢ WU,
MOCTYNMUBIIMX B KIWHUKY B Tedyenue 1 ropga (n=240).
Bcem marpieHTam, BKITIOYEHHBIM B HCCIIEfJOBaHNE, ObLIO
MPOBEJIEHO YJbTPAa3BYKOBOE NYIUIEKCHOE CKAaHUPOBAHUE
COHHBIX apTepuili U MO3BOHOYHMKA, KOTOPOE MPOBOIM-
JIOCh BO BpeMsl UX MpeObIBaHUSI B OTACJICHUMA MHTEHCUB-
HOI1 Tepanuy HeBPOJIOTUU.

Pe3ynbTaThl: He ObIJIO BBISIBIEHO 3HAYMMBIX Pa3iy-
YUH MEXAY 2 TpyNiaMyd ¢ TOYKHW 3PEHUS KIMHUYECKUX
XapaKTEPUCTUK MALMEHTOB, BKIIFOUYEHHBIX B HCCJIEOBA-
Hue. CpeHuil KIMHUYECKUIA Gail y MALMEHTOB C ABYMS
noatunamu KWW B nepBblil [eHb TOCOHUTANIU3ALUU
coctaBui 17,8+3,2 no mkane NIHSS u 4,5+0,5 no momu-
¢uMpoBaHHO 1IKane P3HKWHA, YTO COOTBETCTBYET
YMEPEHHOM U TSI>KEJION CTENeHU 3a00J1eBaHMsl.

3akiaueHne: COTJacHO HAIIeMy WCCIIEIOBaHNIO,
MNAlMEHTbl CO CTEHO30M COHHOIl apTepuu, KOTOPbIA He
SIBIISIETCSl TeMOJMHAMUYECKU 3HAYMMbIM, UMEIOT Oouiee
MO3UTUBHBIA Nporuo3. OHAKO faxke MpU CTaHAAPTHOM
JIeYEHUM Y TMAalMEeHTOB C BBICOKMM CTEHO30M COHHOW
apTepuy MPOLECC BOCCTAHOBJICHUS SIBISETCS TaKUM Ke
AUHAMMYECKM 3HAYMMbIM, KaK WU Yy NALUEHTOB C
FeMOIMHAMUYECKHA HE3HAUYMMBbIM CTEHO30M. ITO
WCCJIEIOBAHUE TMOAYEPKUBAET CIOXKHYI B3aUMOCBS3b
MEKJly CTEHO30M COHHOWl apTepuu U UepeOpalibHOI
reMOJMHAMUKOM, YTO MMEeT BaykKHble MOCJEACTBUS NS
BEJIEHNS U JIeUeHHs 3TUX MalEeHTOB.

KmoueBbie cnoBa: MU, creHo3 coHHOW aprepuu,
ckopocTb kpoBoToka, NIHSS, mkama mRankin,
kputepun NASCET.
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