Kufa Med.Journal 2010.VOL.13.No.1

Carotid Doppler In Stroke Patients

Dr.Muhsin Muhammed Al-Najim
M.B.Ch.B ,FICMS(Neurology)
Neurology Specialist in Al-Sadr Teaching HospitalNajaf.

AdaMAl)

Liay ye T ¢ Abliiny) deladl) LSl mje 8 Aagsll) £ giy alall i) Gl 8l Gaal dgea) Al
£ 508 b Jumn 38 $ladl) sliinl (b yulaall il s Adiia g Lliiess Al ) a0 oY) (58 ot e
IS soal 38300l Sleas GLodll (asd IS5 pandill laall (wl de aadiul s Sl gl
) Gl il Gl agaal Gy pe 0 O il CilS s Ay sl JSS pe Gaail A 5o A 4 jadl aa
sV 58 5 5l ¢ gill e sllial Jpean oy agd (ol el (and S5 (30l %00+ 358 e Vo agie
i Sy Gamt 060+ e i) agedl Yo Laiy Sl (5l leal (i B b Can s ulas | ey
Q»AJM\Cujﬁ‘):\:\bu\MY%}WgUﬁA\?@JQ)ﬁY\B)&’JUﬁS;Lﬁ;\%\~O\):uiﬁw\_)éd\
Fais Aagslll g 0 o alaiel 5 A1 A (e et naglll g ) 138 dgay dg (5 gl glaall sLiiaY
Ay sd ) Y g dilaia it g sd ) pgin VE (O gl 000 > (Gaaini A pgl i pa Vo ) Gua
perd) ol el g Ladll sliind W s el 5l Gl 80 bt (it ) gsy VE) oY 58 Agde 5 Ausilaia
AUl s Ailaie ye Asg gl anal A duilaie Asy b 4l agie A () Heda Yo aadae 5 960 < Gl il (G
O 10 Ailaial e Ayl g g dpalS A 060 e S (35S Lanie ol () aad dgeal (8
g OsSy Ailiiay) gleall dalay AL Jle jha 3 an 040 e S Gual agadl Gl i )
(Bl At 4pea S duilaiall e dag Sl

Abstract:

64 patients over 40years old had been studiediggtiemic infarction, carotid Doppler
was done for them .My study revealed 24 patients wormal Doppler findings and 40
patients showed carotid stenosis and from the Eligratients had 50% stenosis with
large infarction by CT-scan findings and accomm@ishithe TOAST criteria for large
artery atherosclerosis, while those 20 patients whk0% stenosis did not accomplish
this criteria for lacunar infarction.

On the other hand ,depending on the relation betykeue with the degree of stenosis
,14 patients with <50% stenosis showed heterogeplaegie ,while those with50%
stenosis showed equal proportion of the types@pthques.

So patients with more stenosis are at high riskafemic stroke and the importance of
the heterogenous plaque is same as degree of istenoose with less stenosis and
heterogenous plaque are also at risk of ischenmog&est

Introduction:

Stroke is a syndrome characterized by the acutet@is neurologic deficit that persist
for at least 24 hours(1).

Is 3% most common cause of death in U.S ,ischemia &itifam constitute 85-90%
while  10-15% are intracranial hemorrhage(2),and (i6#&rnal carotid
artery)responsible for about fifth of ischemic &&(¢8).In most cases atherosclerosis of
the large extra-cranial arteries is the underlintagses of focal cerebral ischemia, and
most risk factors are hypertension, age(4,5), desbe ,cigarette, and
hyperlipidemia(6,7).

Atherosclerosis in the proximal ICA is most sever the £ 2cm(8) and two
mechanisms to explain cerebral ischemia in thiingetlocal cerebral embolization
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from thrombus and reduced cerebral perfusion seogntb stenosis.The degree of
stenosis divided to mild(under 30%),moderate(30-506f/&ever(70-90%)(9).
Embolization may result when intra-plaque hemorendgads to intimal tears then
initiation of thrombus formation over the tear, thesulting thrombus can then
incorporated into the vessel wall resulting in @ase stenosis or break-off and emboli
the distal vessels leading to stroke. With high liguasonar it is now possible to
evaluate the structure of plague and vessel walliatra-plague hemorrhage with an
accuracy of 90%(10).Intra-plaque hemorrhage anderalon are found as
heterogeneous pattern, while homogenous pattertaioono pathologic evidence of
intra-plague hemorrhage or ulceration.

Calculation of Doppler shift frequency made possitd detect the flow velocity and
infarction, used to assess luminal narrowing amddbgree of flow restriction(11),it is
accurate ,safe and non-invasive method of assessiagal caliber and monitor the
progression in carotid stenosis(12).

Patients & Methods:

Sixty four patients were studied prospectively withemic stroke ,age above
40years,36were male and 28 were female.

The inclusion criteria depends on undoubtful evadenf carotid-ischemic infarction

proved by CT-scan and absence of any pointing tdi@@mbolism or an etiology other

than atherosclerosis, and lacunar infarction deippgnoh TOAST criteria.

All patients were investigated with CBP&ESR, bldmdchemistry, blood sugar, CXR,

ECG, echocardiography, CT-scan and then carotidp@op CT-scan was the most
important determinant of the final diagnosis of thteoke types, in this study the
ischemia was included and the hemorrhage exclu@igaocardiography was 2D mode
and M-mode types for all my patients, this wasxduwde the possible source of cardio-
embolism.

Carotid Doppler was carried out using color Doppieage (Kertz 7.5 MHz by linear

probe) to perform the percentage degree of stertogether with plague morphology
whether hetero. or homo.or indeterminate. Dependimddoppler criteria for plaque;

homo- plaque was classified sonographically asi@um echo-pattern most commonly
consisting of low-level echoes the surface mardinplaque is always smooth ,in

contrast the echo pattern of hetero-plaque was mp nature and contain focal

anechoic areas.

Statistical analysis was carried out using Chi-Squa test.

Results:
The total no. of patients was 64, 56.25%was mafteb 43.75% was females, the
meanxSD of the age was 61.23£11.20 and range 4@&@; table-1.

Table (1) : Age distribution by Gender

Age Male Female Total
40-49 4 10 14
50-59 2 2 4
60-69 20 8 28
70-79 6 8 14

>80 4 - 4
Total 36 28 64
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The peak incidence of age were 60-69(28 patieni&43).

The clinical findings:

-Rt.sided deficits were seen in 30 patients (46.87@0) It.sided deficit in 34
patients(53.12%).

-The carotid bruit was present in 16 patients (%j.510patients out of those 16 were
left side and 6 were right side contra laterahi $ide of deficit.

-Risk factors were taken in my study as followdeab

Hypertension is the commonest risk factor in mylgtu

Table (2) : Risk factors

H.T 16
Smoking 14
H.T & Smoking 10
D.M., H.T & Smoking 10
D.M. & H.T 2
D.M. & Smoking 6

CT-scan findings:

-44scans (68.7%) were large infarctions 50% ordfieand 50% on the right.

-20 scans(31.3%) were small infarctions ,40% orlgfteand 60% on the right.

Carotid Doppler study results —table-3:

-24 patients (37.5%) had normal Doppler findingsilev 40 patients (62.5%) had
carotid stenosis; 30 (75%) of them had ipsilatestahosis to the brain lesion , and
10(25%) had bilateral stenosis and there were ntoraateral stenosis alone.

Table (3) : Doppler Results

Result Number %
Normal Doppler 24 37.5%
Carotid Stenosis 40 62.5 %
Ipsilateral Stenosis 30 75%
Bilat. Stenosis 10 25%

Types of plaques_table-4:

-Total no. of plaques were 44(68.7%) from them R2% were heterogeneous and all
were ipsilateral to brain lesions where as homqguyea were22(50%) patients in which
10(45.4%) were ipsilateral and 12(54.6%) contrarkdt The contralateral stenosis of <
50% & associated with contralateral homo. Plaqueewmt enrolled in my study and
ipsilateral side with clinical deficit had been ¢akonly.
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Table (4) : Types of Plaques

Plaque LoD LIS Ipsilat. Contralat.
(percentage)

Hetero 22 (50%) 100% Zero

Homo 22 (50%) 45.4% 54.6%

Relation of ipsilateral stenosis with CT-scan findiags- table-5:

From those 40 patients with abnormal Doppler sR@lypatients were withr50%
carotid stnosis had 100% large infarction ,whilesta with less than 50% stenosis, 50%
of them had large infarction and 50% small infanatiwhich is statistically significant
for large artery atherosclerosis(P-value <0.05).

24(37.5%) patients with normal Doppler findingsdI@T-scan of large infarction in 16
patients and small infarction in the other 8 patieso this findings goes with unknown
sources of ischemic stroke, the term of cerebtarathrombo-embolism of unknown
source is used.

Table (5) : Size of CT-scan infarction with ipsilaeral CA-stenosis

infarction

Large | Small | Total

o 10 10 20

0 0

Ipsilateral <50% | Count % within ips.sten 50% | 50% | 100%

stenosis 0 O 20 20
>50% | Count % within ips.sten 100% 100%

Total 30 10 40
75% | 25% | 100%

Relation of the ipsilateral stenosis with plague-tale_6

20 patients with50% stenosis 16 of them had ipsilateral plague whith 8 were
homo. And 8 were hetero. And number of indeterngér@que were 4.The other 20
patients with< 50% stenosis the number of ipsiddt@aque 16 in which 14 were
hetero. And 2were homo. Plaque, and indeterminatpip were 4 ;table_6.
So patients with <50% carotid stenosis as compaitdd those 0f>50% stenosis had
more hetero. plagues which is statistically siguaifit (P=0.022).
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Table (6) : Relation between the degree of ipsilat@ CA-stenosis & the nature of
plaque

Ipsilateral Plaque
Indeter

Hetero| homo | minate Total
plaque

Count 14 2 4 20

% within 70% | 10% | 20% | 100%
<50% ips. Sten.
YRYTOR

: Sowithin 1 g0 300 | 2006 | 50% | 50%
Ipsilateral ips. plaque

stenosis Count 8 8 4 20
% within

S50% ips. Sten. 40% 40% 20% 100%
YRTTOR

Sowithin 1 00 fos | 80% | 50% | 50%
ips. plague

Count 22 10 8 40

% within . . . .
Total oS, Sten. 55% | 25% | 20% | 100%

b5 ok

% within 100% | 100% | 100% 100%

ips. plaque

Carotid bruit testing with ipsilateral carotid stenosis also wasied out in both <50%
stenosis and50% carotid stenosis ,there was a significant diffee between carotid
bruit and the ipsilateral carotid stenosis in mibr@n 50% stenosis (P-value =0.047) as
shown in table 7

Table (7) : Association between carotid bruit & ipgateral stenosis

Carotid bruit
U -ve | Total
Count 4 16 0
0 0 - N
<50% % within 0% w00 | 2009
Ipsilateral stenosis Ips.sten
Count 10 10 20
(0) 0 . .
>50% % within 0% coor | 2009
ips.sten
Count 14 26 20
YRIYTTY
Total /o within 350 ozo0 | 100%
ips.sten
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Discussion:

Carotid disease as a cause of stroke comprise @ortamt proportion(13,14),the
Doppler image provides a non-invasive method amadyzliseases of extra-cranial
circulation

In my study ,20 patients witb0% stenosis(comprises 31.25% total of my patidmdsl)
CT-scan findings of large infarction and so thegamaplish the TOAST criteria for the
diagnosis of large artery atherosclerosis and go#s other studies (15,16), the other
less than 50% stenosis 10 of them had CT-scamfynoli small infarction, but they did
not have the clinical picture of lacunar syndromseoading to TOAST criteria (15) so
the deficit seen in my patients may be either du¢he type of plague or unknown
sources.

In patients with carotid atherosclerosis, heteaypes have a higher risk of ischemic
stroke irrespective of the degree of stenosis e§@elumen(17).In my study 20 patients
with <50% stenosis total plague were 16(80%), 7G%hem had hetero-plaque and
10% had homo-plague, so the deficit in 14 pati@it€06) out of the total of my
patients (64) had the diagnosis of large artereradtlerosis and goes with Lubsy
etal(18),& Bluth etal(10).

Twenty patients witlk50% stenosis ,total plaque werel6 from these 50% Wwetero.

& 50% were homo. plaques and all have large infamcby CT-scan ,so in this
category, degree of stenosis is as important gsesbigplague in ischemic stroke.

24 patients(37.5%) had normal Doppler findings &Idscan revealed infarction ,the
term cerebral atherothromboembolism of unknown s®us used, those may require
trans-cranial Doppler for intracranial arterialeises this goes with Donald etal(2) were
find 40% of stroke fall into this category.

Carotid bruit carries a variable risk of vasculaerts, Machy et al (19) suggested that
severity of carotid stenosis is the main risk fageedicting occurrence of neurological
events.

In my study 35% with carotid stenosis had carotigitbwhile 65% had no ,on the other
hand patients with carotid bruit in< 50% carotidngisis were 4 out of 20 patients , and
in >50% stenosis were 10 out of 20 patients this meangtid bruit increase with the
degree of stenosis and this goes with other st(&JES3).

Conclusion

1-Patients witt?50% CA-stenosis are at high risk of ischemic stroke

2-Patients with <50% stenosis with the presencénaiero. Plaques are at risk of
ischemic stroke.

3-Patients with>50% stenosis, increase the degree of stenosisimpastant as shape
of plaque in ischemic stroke.

4-The presence of carotid bruit is a variable fs&tor and its significant rises with
increase in the degree of stenosis.

Recommendations

1-Transcranial Doppler preferred to be performecdevaluate intracranial circulation
abnormalities, especially in patients with normeivical carotid Doppler study.
2-Concentration should be done on differentiatlmndifferent forms of plaque together
with the degree of stenosis in performing carotappler ultrasonography.
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