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i Case 1

M/64, Lt. sided weakness
HT/DM, PAD on stent
Aspirin, cilostazol
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MES on TCD monitoring
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i Next step?

1
2
3
4

. Anticoagulation

. Addition of clopidogrel
. Emergent angioplasty
. Emergent CEA

i Treatment

Aspirin 100mg
Cilostazol 100mg bid
Clopidogrel 75mg
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Inclusion criteria: transient
ischaemic attack, non-disabling
ischaemic stroke, or a retinal
infarction
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Symptomatic intracranial and extracranial artery stenosis

ASA+CPD vs. ASA
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Case-Based Learning Stroke
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Tx: Aspirin, clopidogrel
No MES
Hemodynamic support

1. Norepinephrine

2. Switch antiplatelet therapy or dose-up
3. Emergent angioplasty/stenting

4. Emergent CEA

Primary angioplasty

RIGHT LeFT
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© Giteafocypeisionnot met

Preopentive Immediately afer CEA

3daysafter CEA

van Mook et al, Lancet Neurol, 2005

jua Carotid endarterectomy

Patients Definision of Patientswith_ Pasients with  Paients with

Author Yar () Inperperfusion/CHS Inyperperfusion (%) CHS (%) ICH (%)
Ogasawara®? 2007 1596  Acute neurological deterioration nd. 3071596 (19%)  6/1596 (0:4%)
Maltezos®s 2007 100 inthe immediate 14/100 (14%) nr.
Wagner™ 2005 1602 postoperative period %) 3/1602(0.2%)
Kanapanayiotides™ 2005 388 %) 4/388 (1%)
Fujimoro™ 2004 95 nr
Coutts® 2003 129 1/129 (0.8%)
Fukuda” 2007 70 CBFincrease of 100% compared  7/70 (10%) 2/70(2.8%) nr.

with preoperarive values

assessed by PWI
Ogasawara '* 2005 67 CBF increase >100%, compared 7/67 (10.4%) 2/67(3%) nr.

with preoperative values

measuring BEV in MCA by

TCD or assessed by SPECT

images
Hosoda'* 2003 41 CBFincrease >100% compared  4/41 (9.8%) nr. [
Yoshimoto'® 2005 18 with preoperative values 7/18(11%) 2/18(11%) nd
Suga® 2007 90 assessed by SPECT images 12/90 (13%) nd.
Komoribayashi”™ 2006 89 10/89 (11%) nd.
Ascher?! 2003 404 Severeipsilteral headache, nr. nd

ures
Increased ipsilateral ICA volume

flow (>100%) compared with

intraoperative values

measured by TCD
Toul 4689 47/375(125%)  90/4648 (19%)  14/3756 (0.37%)

Moulakakis et al, ] Vasc Surg Zg£9

ja Carotid stenting
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Moulakakis et al, ] Vasc Surg 2009
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i Risk factors of hyperperfusion syndrome

Comorbidity/medication

o Diabetes mellitus

o Longstanding hypertension

® Pre-existing hypertensive microangiopathy
o Minorstroke in the presenting history

o Age =72 years

® Recent (<3 months) contralateral CEA

o High-grade carotid artery stenosis

van Mook et al, Lancet Neurol, 2005

Flow related
Preoperative
Poor collateral flow

.

o Contralateral carotid occlusion

o Incomplete circle of Willis

® Preoperative hypoperfusion

o Diminished cerebrovascular reactivity or reserve
. I (decrease of CBF after

challenge)

Perioperative or postoperative

o Increased ntraoperative CBF after clamp release

o Intraoperative distal carotid pressure of <40 mm Hg
(measured through shunt)

o Persistence of hyperperfusion longer than several days
postoperative

© Systemic hypertension

Miscellaneous

@ Use of (high doses of) volatile halogenated hydrocarbon
anaesthetics

@ Use of anticoagulants or antiplatelet therapy

o Periprocedural cerebral infarction

M/81, HT, dyslipidemia, on ASA
Transient dysarthria
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Case-Based Learning Stroke

pontaneous MES(+)

MES on Rt.ICA

6 montbhs later

[l ] Case 4 M/74, Rt. Sided weakness || Nex.r S'I'ep?
HT/DM/CAD
Aspirin, clopidogrel d/t CAD 1. Medlcal therapy
2. Angioplasty/stenting on the pICA
3. Angioplasty/stenting on the dICA
4. Angioplasty/stenting on the tandem lesions
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Aphasia, 1M later

 Symptomatic
- Occlusion: no
benefit

70%-+: mandatory

External Internal
carotid carotid .
artery artery - 50%-+: beneficial

50%-: no benefit
waia | @ ASymptomatic

- 70%+: beneficial
- 50%-+: no benefit

Hemodynamic improvement

Common carotid artery

A-B c-8
NASCET =2 ECST =2

: :

Condition " PooledMES-  Rongewithin Prognostic
toal  prevalence studies) impact
KA Sympomatic 84 2% 18-100% ++
stenoss
Asymptomatic 1826 8% 2-29% ¥
Intracranial Acutely 183 30% 2-15% (£
stenoss symptomatic
Chronic 123 0% 0% 1
symptomati
asymptomatc
[} With stroke 8 50% 36-75% !
g Wit ocal 16 B% 0-20% ?
o symptoms
¢ Artery to artery eml!‘;ﬁsn!ﬁw, Aoticarch  symptomatc 8 0% 1-48% ?
3 atheroma
+ Hemodynamic compromi
: A Table1
B T N b Author 0<0%  30-60%  70-99% 0% remars
Author 0<% N-69%  -W%  T00% T % = 0 - 8§
S A A Mot 0 0 0 0 27 24 0 0  OuyMEpostiy
Censori[S] 00 00 0 0 [ ) offirst recording
Oafetshaferl 0 0 4 26 10 L 0 0 consdered
DefSette (7] [ ] [ '] 5 n 0 0 Daffertshofer (6] 0 0 0 10 1 n 03
o] 0 1 012 1M W 4 S Dosel] 0 0 0 10 45 02
Bhel 0 4 1 6 5 8 5 6 Bde14] o 1w 0 9 0 2
Geargiadis(18) 0 0 340 x 30 Georgiadis [18) 0 49 2% 3w 40
Gosa®] 0 0 0 0 20 0 0 0 Maksl 0 0 0 n Tso00
Hutchinson (200 0 0 00 nBon 00 Molloy [29] 0 0 1 8 n [
Makssl 0 1 s 9 B 15 0 0 ondll 0 0 0 0 9 5 00
Wiyl 0 0 3 6 2% M 0 0 Seberl) 0 0 0 0 9 0 0 MEHE22MES
Sietler 5] 00 00 7 6 00 pertecording
Swall 0 0 1 1 W 6 6 6 Sercelll 0 0 0 0 R W 0 0 CMSHi>ME
Valton [44] 00 00 n »n 00 per recording
vanZulenfd 0 0 o0 2 u o0 Stok[43] 0 0 0 0 5B L
Overal 06 momow o BV OVERALL 0 6 4 M W@ M 47
0% 9% 8% 51% 0% % % 36%
CW=3250,d6=3,p<0001 (=232, d1.=3, p< 00001
Ritter et al.,) Neurol, 2008 € L
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Case-Based Learning Stroke

Table2 Risk of combined recurrent stroke or TIA in patients with symptomatic

carotid stenosis
Author fu n MES+ MES-  Events Events
MES+(%)  MES-(%)
Bbkan 8 104 B 71 84N 10%) MES > prognostic factor
Censorifs] 174 50 20 30 6B0%  16% stenosis, plaque nature?
Markus[25) 225 200 & m B(26%)  8(7%)
Overall 354 142 m 37(26%)  10(5%)

OR=7.5(3.6-15.4); p< 0.0001

Table4 Risk of TIA and stroke in asymptomatic carotid stenosis

Author n f-u MES+ MES- EventsMES+(%) Events MES- (%)  remarks
Abbott [1] m 26 277 04 103%) 5Q2%) :)'ir:lal'"MES‘»pbsiliv:y';ie(lavedil’e'vupi:s;x{oﬂsmevewnveﬁﬁqa(iam
Mdhy[w] & . i - u”%] : ly first six months of sludyu or calculation
Orlandi[32] 84 26 9 5 5(36%) 0
Siebler [36] M n 8 56 3(38%) 2(4%) ;\alxhinnfzr;“ohfns;:ﬁ‘vﬁg?"‘alionsuwed
Spence[d0] 319 52 32 8 9(28%) 702%) >ZMES=”MES-poane?,
only first year of follow-up considered
Oveal Lot T L "% Carotid stent Pplaque-stabilizaing effects
OR=13.4(65-27.4);p<0.0001 Hemodynamic improvement
Ritter et al., | Neurol, 2008 Q-; Q‘a
i When? mi How long dual antiplatelet treated?
- 43S HAEHS2 ol S40| LMt H * Early thromboembolic event
2% O[] A&t 42 o 22 o3 i
7lche =+ At .
¢ In-stent thrombosis
C} Zobx&t AFEHO| 3HXtO| ZH2ol= X|o -~ by
a2 U OEH—l %Xl'—l OTO“E XII_ .
A20| SIHES =Y £ olrf o Longterm dual antiplatelet
- No evidence
+ Staged intervention: beneficial, but no
insufficient evidence
i = o if.— =g e ¥
i Messages
* MES monitoring
» Hemodynamic status, especially tandem
lesion
o Careful consideration of intervention time
* Periprocedural antiplatelet management
» Staged angioplasty
i o] 81
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