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Ucrtopuja & £

44
Hippocrates, 400rox. npex v.e. KaporuaHa koMnpecuja e F
Ha rpukm: Karos — “mginabok con”™ ’ :
Karoun — “to Stupefy” Hippocrates

Chiari, 1905roz. - 7 og 400 mociemoBarelIHl ayTOIICHHU CO OKJIy3Hja Ha
KapoOTUIHM apTepuu, 4 o / mouuHaie o 1eiedpanieH eMOoan3am
1927 rox., Egas Moniz — I1pBa neneOpanaHa aHTHO

1936 rox., Sjoguist — mpB ciry4aj co BHaTpEIIHA KapOTH/IHA OKIIY3Hja
CO aHTHO

1942 rox. , Hultquist — 1400 ayrorcuu, 3% uHIMaeHa Ha TpoM0O03a

1951 rox., C. Miller Fisher

Etnonoruja: Okiny3nja Ha KapoOTHIHA apTepHU)ja
8 ICA okiny3un XeMuILieruja,

IIpocniekTuBHA K3jaBa: “some day vascular surgery Neurosurgery will find a way
to bypass the occluded portion of the internal carotid artery during the period of

fleeting symptoms.”
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HUcTopuja

1953 rox., Michael DeBakey —
IIpBa ycrienrHa kapoTuiHa
€HJIAPTEPEKTOMMU]A

O0jaBeHa 22 rof. IoJa0ILHA

1953, Denton Cooley — npB 06jaBeH
M3BEIITA] 3a EHIAPTEPEKTOMHU]a

“I’ve always felt that I did
well as a student because |
lacked confidence.”
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EnuaemMmuoJioruja

- Mo3o4eH yaap — TpeTa BojaeuKa IIpUYrHa 3a CMPT I10CTIe
KapAUOBaCKyJIapHHU 3a00JIyBamka U KaHIIEP

-600,000 — 750,000 myre / rogumzo

- Bojeuna npruumnHa 3a Bo3pacHa XCHIUKEIIUPAHOCT

- BTopa Bozaeuka npuunHa 3a JeMeHIIH]ja.

90% ox CVA u npunara Ha aTepocKiiepo3a

IIpe3enTaiuja

- AcumnromMarcku — 37%

- XemucsepHa THUA — 29% BxiryuyBaaat aucdasuja/adazmja,
KOHTpaaTepaliHa Iape3a/ IIeruja, KoHTpalaTepalHu CEH30pHU
IIPOMEHH, KOHTpaJjaTelapHa XeMHUaHOIICH]a

- Tpan3uTopHO MOHOKYJIapHO clenuio— 9%
- TTomanu CVA — 24%

g Cardiosurgery - Skopje %
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Backyiaapua Xupypruja N= 703 manuenTn
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Pu3uk pakTOpH HaA aT€pOCiIepo3a

dakTopu KOU HE 3aBUCAT O] HAC
Bo3spacr
ITox u paca
damuiIrjapHa Ipeauco3uln]ja

DaKTOpPHU KOU MOXKE 1A T'U
KOHTPOJIUPAME:

Xunepaumuaemuja (xom>5,6mmol/l)
Junjaberec ( rmuxemuja>7mmol/l)
Xuneprensuja cuc.>140 u
nujac.>90mmHg

Igh blo ur Hymel{)e
High blood choesrol Celleuky HAYMH HA KHUBOT, Tl A, cTpec
Diabetes mellitus H He6eHI/IHa.
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HU3Bop:

v Kapaujanen

( AFF, mypaman TpoMOH
nociae MU, BeHTpuKy1apHu
aHEBPU3MH, KapAUOApUTMHU]a,
IIPOCTETHYHU 3aIUCTOIH)

: =
32kHz/SOUN(§°:J_&

v He kapaujanxu (aopTHa/
a0JJOMHUHaJIHA aHEBpU3Ma,
yJIEpH, MPETX0Ha Iy
KaTeTepHU3aIInja) EDV=407m|
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/ Kaporuana CreHo3a

ETnojsoruja —arepockJjeposa Ha oudypxauuja
a)HU30K sHjeH Shear stress

- IPOTOYHA cenapaluja

KomriekceH peBep3eH MPOTOK HU3 38 THUOT SHU]T
IIpoMeHn Kou HACTAHYBaaT

a) hhopMHpamke HA IIaKa

0) meHTpaIHO HEKTOPHUYHO jaaApo cO OKOJIHA (hubdpo3a

d) mu3pynimja Ha okosiHaTa (pUOPO3a — MOTCHI]jAICH
eMOO0JIyC 01 HEKPOTHYHOTO TKUBO, MACHOTHHTE.

e)UCIPa3HETOTO HEKTOPOTHUIHO jaIHO CTaHyBa YJIIIEep —
TPOMOOT€H MOTEHIM]jad - TPOMOOEeMOoIM3aM
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Kianauka

Y ACHMITOMATCKO 3YEHE HA YIIIATE

Y AMaypo3a — TPaH3UTOPHO MOHOHYKJIEAPHO
IIOPEMETYBAKE€ HA BUJHOTO MOJIE

v narepuzanuja - TUA
v Kpemruenno THUA
Y Mo304eH yaap BO pa3Bo]

v IlepeOpoBacKynapeH aKIUICHT

? Cardiosurgery - Skopje %



TIA/AF

[ J
| JInjarHoCTHYKHA
Duplex ultrasound
— aJIropuram
\ |
' High grade (>70%) Moderate or no
carotid stenosis carotid stenosis
CTorMRI ' 'CT or MRI
(optional) : ' '
< RS 3 ‘
Carotid endarterectomy Cerebral angiography
A |
— 31
>50% Negative
carotid | '
| stenosis i

: Cardiac'work-up
(echography, arrhythmia
monitor)

J

Hypercdégulable
state work-up
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Duplex Scan

v B-mode scan — anHaToMcKk# HH(GpOpPMAIUH
v Doppler — 6p3uHa Ha IPOTOK

¥

. D CH %




Jlujarnosa aprepuorpaduja
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64 MCKT
KapOTHIHA
apTepuja

ar

KT aarpa(pnja (VR) 3D xonop Bep3Hja



Nuaukanuja 3a XUPYPIIKH TPEeTMaH

v Cumnromarcka THUA, AD, mai MO30YEH yaap
JoxaxxaHa ctenosa > /0%
['pannyna creno3a 50-69%
Jlecna cteno3a <50% - MeauKamMeHTHa Tepanuja
Y ACHMOTOMATCKA

JlokaxkaHa cteHo3a > 60%

- Bucoko pu3nyeH nanueHT

- KomOuHanmja Ha ornepalija Ha KapoOTUAU U KOPOHApHA
Oajrac Xxupypruja

- He creHoTHYHA yiniepaTuBHA Jie3H]ja

v Viuepaluja Wik KOHTpajdaTepalHa OKJIy3Hja ro OJJI0KyBa
XUPYPIIKHUOT TPETMAH.
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KoH3epBaTuBeH TpeTMaH

v Perynanuja Ha Te€H3H]a

v [IpecTtaHoK Ha IylIEHE

Y Hopmanusupame Ha JUIUACH CTaTyC
v ['yOMTOK Ha TEJIECHA TEKUHA

v lIpoMeHa Ha HAYWH HA UCXpaHa

v Perynupame Ha TIIMKEMHU]aTa

g Cardiosurgery - Skopje %



Tperman

v Ilocne 6 yaca mpomeHara € Ae()UHUTHBHA

v Ce MoYHyBa CO aHTHKOAryJIaHTHA Tepanuja
TpomOoM3a (JOKOJIKY HEMa KOHTpanHIujaluja —
aKyTHO KpBapeme, CBEX MO304eH yaap, [ 1
KpBapeHwE, OpEeMEHOCT, HEKOHTpoaupaHa XTA)

Y Xupypruja

( eMOoaekTOMHja/ TPOMOCKTOMH]A)
MHTPAOIICpAaTHBHA 1132

bajnac xupypruja
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Haim uckycrBa

SNt o toory

TpomOeHgaTepeKkTOMH]a E ]

- Invert rexauka i

- patch Texauka
Onmra guadoka aHeCTe3H]a
JlarepaiiHa HamOKHA
WHIIM31]a HA BPaTOT

IHlaaT

Cranpapna

L3t
vl
iy
e

A
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MUHHUMAJTHO HHBA3UBHA KAPOTUIHA
XUPYPruja — HalIa TeXHUKA

Heau:

- MunumanHa uamsrja(2cm)

- be3s maHT

- bp3a u curypna oneparnmja
(MPHUMAJIHO MHBA3MBHA) | .

-lneanHo MOHUTOpHpakE HA | /)
h G

[{epeOpanna hyHKIH]a . ”{] ¢ S
1N i 8 2 )

-MuHMMaJIHO NHBA3HWBHA },} o ¥ YE"‘
. ’fj ‘u;:" ' { 2@
aHecresuja ® . ,,f‘;q G

-Pana moOunmm3anmja
-HajnoOpu noaropoyHu pe3yiiraru
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MuUHMMAJIHO MHBA3WBHA KAPOTHIHA XHPYPruja
N = 84 nmau.; mepuoa 12/09-05/10

Bospacr (romman)  62.2+ 7.8
[Ton (ox/m) 21/63

KoMopOMauTeTH:
Xunepmunugemua- 53,5% (45nair.) ,,
Koponapna aprepucka 60J160T-51,2%(43Hau.) i
Juja6etec - 50%(42marr.) 8/
AbpomuHaHa aneBpu3ma 5,9% (5nair.)
Xwurmeprensuja — 55,9%(47marr.)
[lepudepua Backynapsa 6oaect 10,7%(9 mar.)
XOBb - 17,8%(15pts )

JIBete kaporuan 34,5%(29mar.)

O6e3noct — 15,5%(13marr.)

[Tymaun — 58,3%(49mar.)
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MUHHAMAJTHO HHBA3UBHA KAPOTH/IHA
XUPYpruja

' Cardiosurgery - Skopje m



< < < <

< <

MUHHAMAJTHO HHBA3UBHA KAPOTH/IHA
XUPYpPruja

Pe3ynraTtu- mHTpaonepaTuBHU nojaaToun N=84mari.

TEA 69,0%(58mam.)
Kaporuaen Kunkunr 27,4%(23nam.)
ExcrpanaToMcku 6ajmac 1,2%(1 mam.)
Bencku rpadgt 2,4% (2 mam.)
IIpoceuHo BpeMe Ha KapoTHAHO KjiemMyBame 13+0.8min
IIpoce4HO BpeMe KO0Ka 10 KOXKAa 30,7 £ 22.1min
NuTydanuja mopaau arutanuja 5,9%(5mam.)

g Cardiosurgery - Skopje %



MuUHHMAIHO MHBA3MBHA KAPOTHUIHA

XHUPYpruja
Pesyaratn N=84 naii.

v PenoH apeHaka u3BajieHa 10 4-6 h
v BbosHn4ku npecroj 1,5 neHoBu 84 mar.
v KoMiummkamuu —
pPaHa MmoCcTonepaTuBHA OKJIy3Hja HA KapoTuaa lmai.
VY TpaH3uTOpHHU eeKkTH
- glosogparmngealna mapesa 2 mail.
-DanujanHa nmapesa 1 mam.

v Ilepuona Ha caeneme 1-6 mecenu.

g Cardiosurgery - Skopje %



MUHUMAJTHO HHBA3UBHA KAPOTH/HA XUPYPIrUja
AKYTHA KAPOTHUIHA OKJIYy3H]ja

IIpBa onepauuja Bo Oya1HuU
OKOJIHOCTH, I10CJIe
TPOMOEHIaKTOMMja, JIEBOCTPAHA
IUIeruja, rOBOPHHU
MONPEYEHOCTH, U MPOOJIEeMH CO
roJiTame.

g Cardiosurgery - Skopje %



MHUHHUMAJTHO HHBA3UBHA KAPOTH/HA XUPYPIruja
KapoOTHUACH KHHKHHT

omepamnmja

g Cardiosurgery - Skopje :-E



MuUHHMAJIHO HHBA3MBHA KAPOTHIHA XHPYPIruja
EKCTPAHATOMCKH Oajmac rpaTHHT

y Kardiohirurgija FILIP Il Skopje
3D , Kardiohirurgija FILIP | Skopje ) ! It i Atanas
Ex: 2028 8 Mtrevski Atanas Se: ; . s ! 2303940410010
Se: 3 +c L M 69 2303940410010 Yol : e Mar 23 1940
“Yolume Rendering Mo cut % e R - i : h Ex: Apr 22 2003

. DFOY 32.0cm
DFOY 33.7cm { STND+A
STND+A '

No wol

mé, Mod |
Rot 0.40s i ERRS ST

: )
W = 4095 BERRlES
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MuHHMAJIHO HHBA3MBHA KAPOTHAHA XMPYpPruja
onepanyja Ha KaApOTH/IHA aHEeBPHU3MA

T.B. 63 rooguiHa manueHTKa
15 roa. TpeTupana ox 3rojieMeHa THPEOUIHA
JKJIe3aa

IIpexn om. IMocT om.

v Cardiosurgery - Skopje %



MuHHMAJIHO HHBA3MBHA KAPOTHAHA XMPYpruja

CBECHOT Ha TAIITUEHTOT BO
TEKOT Ha omepaiyja uM
OBO3MO>KYBa Ha
AHECTE3UOJIOIIKUOT U
XUPYPUIKHOT TUM Hajao0ap
HEBPOJIOIIIKM MOHUTOPHHT,
BEHAII IPUKAKYBAJKH TU
edexTHTe oA Cross-clamping u
€BEHTYyaIHa NoTpeda o
IPOMEHA Ha AaHECTE3UOJIOMIKUTE
WM XUPYPIIKUTE TMOCTAIIKHU.

[Tomo6ap cost-benefit.

v Cardiosurgery - Skopje %



MUHHMAJIHO HHBA3MBHA KAPOTHAHA XMPYpruja

Nanuna
CreHt Xupypruja

*bp30 u3BoAIMBA npouLeaypa bp30o uzBomMBa npoueaypa

*byieH manueHT byneH mauueHnT
] pu3HK 01 eM00JHM3aM | pu3uk ox em0o0JIM3aM

*Kaporuana aneBpusma Kaporuana aneBpusma

*KapornaeH KHHKMHT KaporuaeH KHHKHHT

*1 TPOLIOK HA MEIUIIMHCKH TPETMAH

(Tpomony Ha KJIOMHAOTPEJ) | Tpomok HA MeTUIMHCKHA

TpeTMaH (aCIHMPHH)
* JIOJITOPOYHHU pe3yaTaTu??? JloJropo4yHn pe3yJjararu-

JlokaxxkaHu

_
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3aKkiy4ox

KapotuaHu BacKyJIapHH 3a00/1yBamkba
npeoBiaayBaar Bo CAJl v pe3yitupaar co
3Ha4YaeH MOPOUAUTET U MOPTAIUTET aKO HE
Ce TPETUPAHH.

Pe3yaratu o CTyJIuUH CHOPEAECHHU CO
MO>XHOCTHUTE HA MHBA3UBEH TPETMAH CE BO
TE€K U NOKAXKyBaaT KOH(PINKTHU PE3YJITATH.

Ctyauu ja moJap:KyBaaT yrnorpedara Ha
AHTMOILIACTHKA U CTCHTUPAH-E€ Ha OJpeacHa
onyJialyja Ha NaluCHTH.

g Cardiosurgery - Skopje %



3akiay4ok

[lanuenTH CO KapOTUIHA CTEHO3a KOU
OYMTIJICIHO OM MMaJie MOBEKE OCHE(MUT O
KapOTHJIHA AaHTHOIIACTUKA U CTCHTUPAHE
oTKOJIKY o1 LIEA ,ce mamueHTn co
CUTHU(PHUKATHU KOMOPOUJIUTETH KOU UMaaT
c1a0 XUPYPIIKH HOTCHIIM]al.

[locTtapu manmeHT! MOXKE J1a UMaaT MOBUCOK
PH3HK O] cJiad MO304€eH yaap Bo npBute 30
JICHA TI0CJIE CTEHTUPAKE OTKOJIKY T1ociie [IEA.

Ynorpebara Ha 3alITUTHU €MOOJIUYHU (DUITPU
C€ BaKHU 3a KPaJHUOT PE3YJITAT IOCIE
AHTMOIIACTHKA U CTCHTUPAHE.

g Cardiosurgery - Skopje %
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Poor outcomes after endovascular treatment of

@

symptomatic carotid stenosis: time for a moratorium

The long-term outcomes of the CAVATAS trial,
reported in the October issue of The Lancet Neurology,'
add substantially to the published data from trals
on the durability of endovascular treatment versus
endarterectomy for symptomatic carotid stenosis.

Brown and colleagues should be congratulated for
continuing to follow up patients for 10 years (median
follow-up was 5 years). Such follow-up is vital to
ascertain the effectiveness of procedures intended to
reduce the long-term risk of stroke. Comparable data
on outcomes beyond the immediate post-procedural
period come from the SAPPHIRE,” EVA-3S,* and SPACE®
trials, which had median follow-up periods of 3, 2, and
35 years, respectively, although the SAPPHIRE trial had
substantial loss to follow-up.

Endovascular treatment in CAVATAS resulted in
a three-fold greater incidence of severe restenosis
during follow-up (hazard ratio 314, 95%CI 1.87-5-26;
p<0-0001), with a higher risk of recurrent transient
ischaemic attack and stroke in patients with restenosis
and a non-significant higher long-term risk of non-
perioperative stroke in the endovascular treatment arm
overall (1.66, 0-99-2.80). The worse outcomes in the
endovascular group were partly accounted for by the
patients treated with angioplasty alone, and the results
might not be entirely generalisable to current dlinical
practice. However, the SPACE trial, in which stenting was
mandatory, also reported a higher incidence of 70% or
more restenosis after endovascular treatment (11.1%
vs 4-6%, p=0-0009)." Ongoing trials of carotid stenting
must therefore follow-up patients in the long term
to ascertain reliably the clinical consequences of these
high rates of restenosis. In the large randomised trials
of endarterectomy versus medical treatment alone for
symptomatic carotid stenosis, nearly 20000 patient-

v thelancet comimeurology Vol 8 October 2009
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years of follow-up were available on the 3248 patients
who underwent endarterectomy; therefore, the
long-term durability of endarterectomy was reliably
established."” CAVATAS, SAPPHIRE, EVA-3S, and SPACE
together provide about 3500 patient-years of follow-up
after endovascular treatment.

More worrying, however, is the increasingly consistent
evidence of substantially higher procedural risks of stroke
after endovascular treatment than after endarterectomy
in patients with symptomatic carotid stenosis. The
recently presented International Carotid Stenting
Study (1€SS)," the largest trial of endarterectomy versus
endovascular treatment to date, reported a nearly two-
fold higher procedural risk of stroke in the endovascular
treatment group—which is consistent with the results
of meta-analysis of all previous randomised trials—and
a five-fold excess of new infarcts seen on brain imaging.
The initial result of the CAVATAS trial was an outlier in
the previous meta-analyses of procedural risk; CAVATAS
initially reported similar risks for endovascular treatment

Trial Median follow up  Stroke or procedural death
(ywars)

Odds ratio,
——————— 9550
Endovenculey  Erdaiterecionry

SAPPHIRE' 3
EVA3S* 35
SPACE ?
CAVATAS 5

1550

357265
651607
6751

10/46

200262
S8
51253

169,068-435
184203320
108,074156
144,095-218

— e
R N
L
Subtotal P
Heterogenity pe0-47
Signdcance p«0-02

180 14075150 135, 106171

Q-
o

3
Dekets ratio, 85%CI

Figure: Meta analysis of data on long - term risk of any stroke after andomisation and non-stroke
petiprocedural death fram all published randomised trials of end ular versus endarterectony
for symp ic carotid i

The SAPPHRE trial compusite outcome sl ireloded peciprocedural myocsbial infarction and death and anly
Ipsitateral ischaenic stroke 3t more than 30 days after the procedum.
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JWazc Surg. 2005 Nov,42(5).838-46, dizcussion 345,

Surgical vs medical treatment for isolated internal carotid artery elongation with coiling or
kinking in symptomatic patients: a prospective randomized clinical study.

Ballotta E, Thiene G, Baracchini C, Ermani M, Militello C, Da Giau &, Barbon B, Angelini A.

Department of Surgical and Gastroenterological Sciences, Vascular Surgery Section of the Surgical Geriatric Clinic, University of Padua, School of
Medicine, Padowva, faly. enzo ballotta@unipd.it

Abstract

BACKGROUMND: Whether surgically correcting symptomatic carotid elongation with coiling or kinking in the absence of an
atherosclerotic lesion of the carotid bifurcation (isolated elongation) is effective in preventing stroke remains a controversial issue.
The hypothesis behind this study was that surgical correction of symptomatic isolated carotid elongation with coiling or kinking
could yield better results, in terms of stroke prevention and freedom from |ate stroke or carotid occlusion, than medical treatment.

METHODS: We conducted a prospective clinical study randomly assigning symptomatic patients with isolated carotid elongation to
undergo either elective surgery or medical treatrment, with surgery resenved for any new onset or worsening of symptoms. The
follow-up ranged from 1 month to 10 years (median, 5.9; mean, 6.2 years) and was obtained for all patients. The study end points
were perioperative (30-day) stroke and mortality, late stroke, and stroke-related death and late carotid occlusions.

RESULTS: Minety-two patients were randomly assigned for surgery and 90 for medical treatment. Overall, 139 carotid surgical
corrections were performed in 129 patients. All 92 patients in the surgical arm had an elective operation; 10 of these patients later
developed symptoms on the opposite side (7 hemispheric and 3 retinal transient ischemic attacks) and had contralateral internal
carotid artery surgery. An additional 37 patients (41.1%) randomly assigned to medical treatment crossed over to the surgical group
within a mean of 16.8 months after randomization due to new hemispheric symptoms or worsening nonhemispheric complaints.
There were no perioperative strokes or deaths. The incidence of late hemispheric and retinal transient ischemic attacks was
significantly lower in the surgical than in the medical group, respectively, 7.6% (7 of 92)vs 21.1% (19 of 90) (P = .01) and 3.2% (3 of
92)yvs 12.2% (11 of 90) (P = .03). Late strokes, 2 (2.2%) of which were fatal, occurred only in the medical group (6 of 80, 6.6%; P

= (01). Late carotid occlusions also developed only in the medical group (5 of 90, 5.5%; P = .02). All surgically treated carotid
elongations were analyzed histologically and 78 (56.%) of 139 showed atypical and typical patterns of fibromuscular dysplasia.

CONCLUSIONS: The overall results of this trial indicate that surgical correction of symptomatic isolated carotid elongations with
coiling or kinking is better for stroke prevention than medical treatment.

PMID: 16275432 [PubMed - indexed for MEDLINE]
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Surgery. 2008 Jan;143(1):134-9. Epub 2007 Dec 3.

Results in a consecutive series of 83 surgical corrections of symptomatic stenotic kinking of
the internal carotid artery.

Numinati G, Ricco JB, Calid FG, D'Urso A, Ceccanei G, Vietri F.

Francezco Durante Department of Surgery, La Sapienza University, Rome, ltaly. giulio.illuminati@uniroma.it

Abstract

BACKGROUND: Although there is a growing body of evidence to document the safety and efficacy of operative treatment of carotid
stenosis, surgical indications for elongation and kinking of the internal carotid artery remain controversial. The goal of this study
was to evaluate the efficacy of surgical correction of internal carotid artery kinking in patients with persistent hemispheric symptoms
despite antiplatelet therapy.

METHODS: A consecutive series of 81 patients (mean age, 64 years) underwent 83 surgical procedures to correct kinking of the
internal carotid artery either by shortening and reimplanting the vessel on the common carotid artery, inserting a bypass graft, or
transposing the vessel onto the external carotid artery. Mean follow-up was 56 months (range, 15-135 months). Study endpoints
were 30-day mortality and any stroke occurring during follow-up.

RESULTS: Mo postoperative death was observed. The postoperative stroke rate was 1%. Primary patency, freedom from neurologic
symptoms, and late survival at 5 years (x +- standard deviation) were 89 +- 4 1%, 82 +- 4%, and 71 +- 6%, respectively.

CONCLUSIONS: The findings of this study indicate that surgical correction for symptomatic stenotic kinking of the internal carotid
artery is safe and effective in relieving symptoms and preventing stroke. Operative correction should be considered as the standard
treatment for patients with symptomatic carotid kinking that does not respond to antiplatelet therapy.

PMID: 18154841 [PubMed - indexed for MEDLIME]
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J Cardiovasc Surg (Torino). 2003 Feb;44(1).759-85.

Rationale of the surgical treatment of carotid kinking.
Grego F, Lepidi S, Cognolato D, Frigatti P, Morelli |, Deriu GF.
Department of Vascular Surgery, University of Padova, Padua, kaly. franco.greco@unipd. it

Abstract

AIM: Elongation and tortuosity of the internal carotid artery (ICAET) is a common angiographic, angicMR or Duplex scanning finding:
it can be "pure” and, in a great majarity of cases, itis not correlated to neurological symptoms. It can be associated with
atherosclerofic bifurcation plaque, therefore in this case, indications to surgery follow that of carotid stenosis. On the other hand in
some patients ICAET seems potentially correlated to hemispheric or non hemispheric symptoms: ICAET may show as kinking with
a wide or narrow acute angle, single (= shaped) or double (Z shaped), or less frequently as a coiling (3,1, or C shaped). Surgical
indications are controversial. In the authar's opinion, surgery may represent the safest tool in the prevention of a stroke due to
carotid occlusion, in selected patients. The aim of this study is to describe the author's experience in the surgical treatment of
carotid kinking not associated with significant atherosclerotic lesions.

METHODS: From March 1994 to March 2001, 29 patients {11 male, 18 fernale) with a pure ICAET underwent surgery. Patients
presented hemispheric symptomns (24.13%), non hemispheric symptoms (41.3%) or both (27 .5 %). Two asymptomatic patients
(6.9%) underwent surgery because of contralateral carotid occlusion.

RESULTS: The postoperative (within 30 days from operation) results, no mortality was observed, 1 patient presented a stroke
(3.4%), and 1 patient had a TIA at awakening (negative cerebral CT scan). All patients with hemispheric symptoms (15 patients) had
complete remission, whereas only 6 out of 12 patients (50%) presenting non-hemispheric symptoms had remission (1 patient
underwent a contralateral ICAET caorrection).

CONCLUSIONS: The natural history of symptomatic and asymptomatic ICAET is practically unknown, but in some cases selected
indication to surgery is justified. Surgery was indicated for patients with transient ischaemic attacks ( hemispheric symptoms); in
asymptomatic patients presenting a kinking with an angle inferior to 30 degrees, and a contralateral carotid artery occlusion; in
patients with non hemispheric symptoms, after a screening to exclude all other possible neurological or non-neurological causes
with duplex scan positive for significant increase of flow velocity in ICA and positive cerebral CT scan or MR scan for ischaemic
lesions in the homolateral hemisphere, andfor a flow inversion in anterior cerebral artery or flow reduction in the middle cerebral
artery, according to different head positions (rotation and flex-extension).
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The elongation of the internal carotid artery: early and long-term results of patients having
surgery compared with unoperated controls.
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Abstract

The purposes of this study are to (1) demonstrate the association of elongations of the internal carotid artery (ICA), that is, kinking,
coiling, tortuousity, and angulation, and the neurologic symptams with high stroke risk; (2) compare the results of the surgical
treatment versus the medical treatment alone; (3) contribute to the knowledge of the natural history of these anatomical
particularities. From January 1992 to December 1994, 113 patients with |CA kinking, coiling, tortuousity, and angulation were
randomized either to surgery (group |, n =55} ar not (group |1, n = 58). Patients, who presented a carotid hemodynamically
significant lesion (=60%) at the origin and associated distal elongation were excluded. The groups were comparable with regard to
Sex, age, risk factors for atherosclerosis, associated diseases, symptoms and anatomic feature of the contralateral 1CA. Follow-up
was obtained in all patients: it consisted of clinical evaluation and Duplex scan contral at 3-manth intervals during the follow-up
period (6-36 months; average, 23). Histologic specimens were obtained in all surgically treated arteries. Early results were
excellent: in group |, no patient died, no patient presented major or minaor stroke. Only one patient had an immediate transient
ischemic attack (T1A) which spontaneously recovered within 24 hours. All symptomatic patients examined the complete
disappearance of clinical signs. There were no late deaths due to stroke and no late major or minor neurologic deficit occurred. All
reconstructed 1CAs were patent. In group [, three patients experienced a major stroke with hemiplegia due to ICA occlusion. Most of
the symptomatic patients (37) of group |l remained stable, while seven of them had worsening of symptoms and were referred for
surgery. To conclude, all surgically treated patients had the complete relief of preoperative neurologic symptoms; none of the
medically treated patients had an improvement. Although there was no statistically significant difference between the two groups
with regard to stroke risk, three medically treated patients progressed to total occlusion. This suggests that kinking, cailing,
tortuousity, and angulations of the ICA are not merely an anatomic curiosity but a potentially disabling, even fatal condition.
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Abstract

Between January 1978 and December 1991, 174 of a total of 2304 carotid reconstructions (7.5%) were performed in 166 patients
for stenotic coiling or kinking of the internal carotid artery. There was a 1.4 male predominance and the mean age ofthe patients
was 66.3 +/- 9.6 years (range 38 to 91 years). Seventeen patients (9.8%) were asymptomatic, 54 (31%) were symptomatic because
of a previous stroke, and 103 (59.2%) had had transient ischemic attacks. The symptoms were hemispheric in 108 (62.1%) cases,
acularin 19 {10.9%), and vertebrobasilar in 30 (17.2%). The stenotic coiling or kinking was isolated in 35 (20.1%) cases and
associated with other lesions of the internal carotid artery in 138 (¥9.9%). These included 119 atherosclerotic stenoses, 14
aneurysms, and six stenotic lesions due to fioromuscular dysplasia. Angioplasty of the carotid bifurcation was performed in 102
(583.6%) patients, associated with endarterectomy in 84 (48.3%) cases and with dilatation of dysplastic lesions in six (3.5%) cases.
A bypass graft and resection and anastomosis of the carotid antery were performed in 36 (20.7%) patients each. There were four
postoperative deaths (2.3%): two were due to neurologic causes, one to heart disease, and one to complications of an associated
surgical procedure. Five patients (2.9%) had postoperative strokes and eight (4.6%) had transient ischemic attacks. At
postoperative follow-up investigations four (2.3%) patients had carotid occlusions and 10 (5.7%) had marphologic abnormalities. At
5 years, actuarial survival was 80.97 +- 8.8%, patency was 96.12 +- 2.85%, and the ipsilateral stroke-free rate was 83.12 +/- 4 49%.
Treatment of stenotic coiling or Kinking of the internal carotid artery yields satisfactory results, comparable to those of
endarterectomy, for isolated atherosclerotic carotid stenoses and is effective in the prevention of ipsilateral ischemic stroke.
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