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SUMMARY

Introduction Although intervention in patients with symptomatic carotid disease is generally accepted
as beneficial, the management of asymptomatic disease is still controversial. We wanted to introduce and
discuss treatment options in a patient with asymptomatic carotid stenosis and high embolic potential
lesions of common and internal carotid artery detected by multidetector computed tomography (MDCT).
Case Outline A 78-year-old female patient was admitted to our institution for diagnostics and surgical
treatment of asymptomatic high-grade carotid stenosis. Upon admission, color duplex ultrasonography
of the carotid arteries revealed the left common carotid artery (CCA) stenosis of 50% and the ipsilateral
internal carotid artery (ICA) stenosis of 60%, while the right CCA was narrowed by 60% and the ipsilateral
ICA by 80%. Because of the left subclavian artery (LSA) occlusion, also described by ultrasonography,
MDCT angiography was performed to assess arterial morphology for possible angioplasty. In addition
to LSA occlusion, MDCT angiography surprisingly revealed significant left CCA (>80%) and ICA (>70%)
narrowing by ulcerated plaques with high embolic potential. Surgical treatment of the left CCA and ICA
was indicated and Dacron® tubular graft interposition was performed. The postoperative course was
uneventful and the patient was discharged from the Institute on the third postoperative day. After the
six-month follow-up the patient was doing well with well-preserved graft patency.

Conclusion Although color duplex ultrasonography is reliable and safe imaging modality in carotid
stenosis diagnosis, MDCT angiography plays a significant role in patients with asymptomatic carotid
stenosis since plaques with high embolic potential could be detected, which, if left untreated, could
have severe neurological ischemic consequences.
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INTRODUCTION

Although intervention in patients with symp-
tomatic carotid disease is generally accepted as
beneficial, the management of asymptomatic
disease is still controversial [1-5]. We wanted
to introduce and discuss treatment options in
an asymptomatic patient with severe embolic
lesions of common and internal carotid artery
detected by multidetector computed tomogra-
phy angiography (MDCT).

CASE REPORT

A 78-year-old female patient was admitted to
the Vascular Surgery Clinic for color duplex ul-
trasonography of supra-aortic branches. Upon
admission she denied any cerebral ischemia
symptoms, brain CT had not been done pre-
viously. Color duplex ultrasonography of the
carotid arteries revealed left common carotid
artery (CCA) stenosis of 50% and ipsilateral
internal carotid artery (ICA) stenosis of 60%
while the right CCA was narrowed by 60% and
the ipsilateral ICA by 80%. The plaque mor-

phology was defined as fibrocalcified. The left
subclavian artery (LSA) was occluded with
complete steal phenomenon. For the previous
ten years she had been treated for diabetes and
two years prior to admission an amputation of
the thumb of the left leg was done for irrevers-
ible ischemic lesions. She also complained of
intermittent claudication after 100 meters, with
ankle brachial index of 0.55 on both legs.

Prior to LSA percutaneous angioplasty
(PTA) MDCT angiography of supra-aortic
branches was performed to assess their anat-
omy, which surprisingly revealed the left CCA
stenosis >80% and ICA >70% narrowing by
ulcerated plaque with extremely high embolic
potential (Figures 1a and 1b).

After detailed analysis of the plaque mor-
phology, volume and composition, a radiolo-
gist of our institute clearly confirmed that these
plaques had high embolic potential. Ulceration
of the plaque was defined as extension of con-
trast media beyond the vascular lJumen into the
surrounding plaque. For classification based on
the density, we used Schroeder’s classification
[6]: fatty (soft) plaques — density values <50
Hounsfield Unit (HU); mixed plaques — den-
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Figure 1. Multidetector CT angiography of left common carotid artery (CCA) and internal carotid artery (ICA): A) Three-dimensional view (on
the left); B) Three-dimensional - maximum/minimum intensity projection (MIP) volume rendering view (on the right)

sity value between 50 and 119 HU; and calcified plaques >
120 HU. According to this classification, plaques presented
in this patient were partly mixed and partly calcified.

The right CCA was narrowed by 60% and the ipsilateral
ICA by 80%. Lower extremity MDCT angiography was
done as well, which showed bilateral superficial femoral
artery (SFA) high-grade stenosis (>90%) and significant
narrowing of the below-the-knee arteries.

On the basis of these findings we indicated first the
reconstruction of the left CCA and ICA, then the right ca-
rotid endarterectomy, followed by LSA PTA and afterward
PTA of the SFA and below-the-knee arteries on both sides.

Prior to carotid surgery, brain CT was done, which
showed bilateral frontal multiple lacunar infarcts ac-
companied with leukoencephalopathy. Intraoperatively,
diffuse atherosclerotic lesions were verified on the left
CCA in the form of ulcerated plaques with high embolic
potential (Figure 2) and Dacron® tubular graft interposi-
tion was performed (Figure 3). The postoperative course
was uneventful and the patient was discharged from the
Institute on the third postoperative day. After one-month

Figure 2. Intraoperative findings of the left common carotid artery
(CCA)

and six-month follow-ups ultrasonography showed well
preserved graft patency with excellent neurological clini-
cal presentation.

DISCUSSION

The Asymptomatic Carotid Atherosclerosis Study (ACAS)
and Asymptomatic Carotid Surgery Trial (ACST) exam-
ined the role of carotid endarterectomy in asymptomatic
patients and ICA stenosis range in the range of 60-99%
[2, 3]. ACAS study showed that over five years the risk of
stroke or stroke and death was 11% in patients who were
medically treated versus 5.1% in patients who underwent
endarterectomy [2].

Similarly, ACST results showed that five-year risk in
asymptomatic patients with severe ICA stenosis was 6.4%
for all strokes or death in patients having carotid endarter-
ectomy, versus 11.8% with no surgery [3]. In ACAS most
of the patients underwent angiography prior to surgery
while in the ACST study only a few patients underwent

Figure 3. Dacron® tubular graft (DTG) interposition between the left
common carotid artery (CCA) and internal carotid artery (ICA)
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angiography and the accuracy of color duplex ultrasonog-
raphy only could be questioned [2, 3].

By now it is well established that carotid plaque mor-
phology could be an independent risk factor for stroke in
asymptomatic patients [7]. Several studies showed that the
presence of echolucent carotid plaque is related to elevated
stroke risk [8, 9]. Although color duplex ultrasonography
has proven to be a reliable diagnostic procedure for carotid
atherosclerosis, Saba et al. [10] showed that MDCT angi-
ography detects the carotid plaque ulceration with higher
sensitivity and specificity compared with color duplex ul-
trasonography, and concluded that this imaging modality
is recommended as a useful step for correct presurgical
planning. When ulceration detection by MDCT was com-
pared with intraoperative findings, surgical confirmation
had overall sensitivity of 93.9% and a specificity of 98.7%;
out of 32 ulcers detected by the MDCT, 31 were confirmed
by surgery [10]. For plaque assessment based on density,
the authors used the same classification by Schroeder et
al. [6] that we've used in the presented case.

More recently, Saba et al. [11] have analyzed the re-
lationship between MDCT angiography-assessed carotid
plaque volume and composition and the presence of ul-
ceration. The authors concluded that there is no correla-
tion between total carotid atherosclerotic plaque volume
and ulcerations, and that plaque relative lipid volume (<60
HU) is associated with the presence of ulceration. The
authors stated that this finding could indicate vulnerable
plaques causing increased risk for cerebrovascular events.

In a recently published paper, Homburg et al. [12] have
analyzed the association of atherosclerotic carotid plaque
ulceration detected by MDCT with non-lacunar ischemic
stroke. They found that atherosclerotic carotid plaque ul-
ceration is associated with non-lacunar ischemic stroke,
independent of the degree of carotid stenosis and that
carotid ulcerations could be successfully detected by the
means of MDCT. In a more recent paper the same author
evaluated the association between carotid artery plaque
ulceration and plaque characteristics in ischemic stroke
patients with >50% stenosis and patients with lower degree
of stenosis (0-49%) [13]. The authors found that plaque
volume, degree of stenosis and large lipid-rich necrotic
core proportion evaluated with MDCT are associated with
carotid artery plaque ulceration, even in patients with a
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low degree stenosis (0— 49%). The most important conclu-
sion is that plaque volume and composition analysis with
MDCTA may identify rupture prone plaques and improve
risk stratification in patients with ischemic stroke [13].

Our institute is a high-volume center for eversion ca-
rotid endarterectomy with over 900 procedures per year
[14-17]. In a recently published study we’ve analyzed
9,897 CEAs done for the past 20 years at our institution
and for the final diagnosis we've used duplex scanning
in 83.4% of patients and angiography in only 16.3% [17].
Presently, at our institute conventional angiography is
replaced by MDCT angiography, which is performed in
cases when color duplex ultrasonography is not reliable
enough - near-total ICA occlusions, kinks, coils, long
plaque propagation or restenosis. However, as seen in the
case presented, MDCT angiography could be very helpful
in the evaluation of asymptomatic patients precisely defin-
ing quality and the degree of carotid stenosis. Bearing in
mind severe ulcerated plaques in the presented case, if left
untreated this patient probably would have been at high
risk of stroke in the next several years, which highlights
MDCT angiography as a very important imaging modality
in asymptomatic patients.

Although color duplex ultrasonography is a reliable
and safe imaging modality in carotid stenosis diagnosis,
MDCT angiography plays a significant role in patients
with asymptomatic carotid stenosis since plaques with
high embolic potential could be detected, which, if left un-
treated, could have harmful consequences. Future studies
are needed to determine the role of MDCT angiography in
evaluation of patients with asymptomatic carotid stenosis.
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[a nu je moryhe aa je oBaj 6onecHnk 6e3 cumntToma? Ynora MynTUaeTEKTOp
CT aHrmorpadumje y oTKp1Batby yALLEpPUCAHMX NAKOBa Kog, bonecHuMKa ca
aCMMNTOMATCKOM KapOTUAHOM CTEHO30M — NPUKa3 6onecHUKa
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KPATAK CAOPXKAJ

YBog [lok cy HTepBeHLMje Kof CUMNTOMATCKKX 60NecHuKa ¢
KapOT1AHOM CTEHO30M reHepasHo nprixBaheHe 1 oLereHe Kao
KOpUCHe, neyere 6onecHrKa KO KojUX ce He jaBrbajy cuMnTo-
My oBor oborbera 1 flasbe je mpegmeT pacnpasa. »Kenvmo Aa
NpUKaXxeMo 1 MPOANCKYTYjeMo CJlyyaj bonecHuLe ca acumn-
TOMAaTCKOM KapOT/AHOM CTEHO30M KOJ Koje Cy MynTuAETEKTOP
KoMmjyTeprn3oBaHoM aHrnorpadujom (MDCT) oTKpuBeHa 3Ha-
YajHa cyxetba 3ajeHNYKe 1 YHYTpaLlbe KapoTuaHe apTepuje
yNLeprcaHyM NIakoBMMa BUCOKOT eMbonureHor noteHuujana.
Mpwukas cnyyaja XeHa ctapa 78 roamHa NpUMIbeHa je Ha Halu
WHCTUTYT 360r AMjarHOCTVKE 1 XUPYPLLKOT NIeYera acMMTo-
MaTcKe KapoTuAHe CTeHO3e BUCOKOr cTeneHa. Mo npujemy, yn-
TPa3BYYHV Npernef KapoTUAHKX apTepuja OTKPKO je CyxKere
neBe 3ajegHunuKe KapoTtugHe aptepuje (3KA) og 50%, uncuna-
TepasiHe yHyTpaLlte KapotugHe apTtepuje (YKA) og 60%, aecHe
3KA og 60% 1 uncunatepante YKA of 80%. 360r okiy3uje nese
notksbyuHe aptepuje (JIMA), bonecHuua je nogsprHyta MDCT
apTtepuorpaduju pagu npouieHe MoryRHOCTM NepKyTaHe aHr -
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onnactuke JINA. Ocum oknysuje JINA, Hanas MDCT apTtepuorpa-
duje je n3HeHahyjyhe nokasao n 3HayajHO cyxeme nese 3KA
(>80%) 1 nese YKA (>70%) ynueprcaHim niakoBrMa BUCOKOT
embonureHor noteHumjana. IHGMKOBaHO je XUPypLLKO neye-
tbe, T€ je MHTEPMOHMPaH AakpPOHCKY TybynapHu rpadt nsmehy
nese 3KA n YKA. lNocTonepayunoHn ToK je NpoTekao HopMaJi-
Ho 1 6onecHnua je nywTeHa Kyhu Tpeher faHa og onepauyje.
Mocne wecT meceuy 6onecHuua ce ocehana fobpo, a rpadt je
6110 NpoxofaH.

3aksmyuak [pemaa je yntpacoHorpaduja Beoma noysfaHa n
CUrypHa Y AnjarHoCcTnKoBaty KapotugHe cteHose, MDCT aH-
riorpaduja nrpa BaxkHy ynory y aujarHoctuuy 6onecHuka ca
aCYMMNTOMATCKOM KapoTUAHOM cTeHo30M 6yayhn fa ce mory
OTKPUTY 3HauajHa Cy>era yLeprcaHM niakoBMma BUCOKOT
embonmreHor noTeHuUmjana, Koja 6u, yKonmko ce He 61 neunna,
MOr/ia JOBECTU A0 TELIKMNX HEYPOSOLLKMX UCXEMMjCKMX MoCsie-
anua.

KmpyuyHe peun: acumnTomaTcKka KapoTuaHa 6onect; yHyTpa-
WHa KapoTuaHa apTepwja; KapoTuaHa eHJapTepeKTommja
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