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1. 49 Y/F with a past history of stroke 2 years ago(left arm weakness) and another TIA 1
year ago. Now she presents with weakness and has some cognitive impairment

with difficulty in memory and slurred speech. Which of the following is false regarding
cerebrovascular occlusive disease?

A. ICAS(Internal Carotid artery stenosis) usually occurs in middle aged population who

present with repeated strokes and cognitive dysfunction.

B. There can be two types MoyaMoya disease and non-MoyaMoya atherosclerotic

Internal carotid artery disease.

C. Extensive collaterals are present in the MoyaMoya group giving a puff of smoke

appearance.

D. Hemorrhagic stroke is unlikely in Moyamoya disease.




A. ICAS (Internal Carotid artery stenosis)usually occurs in middle aged population
who present with repeated strokes and cognitive dysfunction

Inis Is true.
Patients with ICAS were more often /ol

oyndrome, whereas O(lFJHr]FL with ECAS(ex rerml carotid artery stenosis) were
more closely associated with cigarette smoking and hyperlipidemia.
ICAS is a more important cause of stroke than ECAS in Asian populations.
MCA atherosclerosis was the most important cause of strokes associated
with large artery disease. However, proximal ICA was the second most

commaon.
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Stroke. 2012 Dec;43(12):3313-8. doi: 10.1161/5TROKEAHA.112.658500. Epub 2012 Nov 15.

Risk factors and stroke mechanisms in atherosclerotic stroke: intracranial compared with

extracranial and anterior cnmpared with pnsteriur circulation disease.
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B. They can be two types MoyaMoya disease and non-MoyaMoya internal carotid
artery disease.

Vioyamoya IS a disorder wnere tnere IS prog J eSSIVe spontaneous occlusion of the
c\J;ial portion or the Internal carotid artery wnich Is usually bilateral. I'nis results In
extensive nazy collateralization or blood ves ;el RNF gene polymorpnhism seems to

DIlity Tactor.

DE a susceptic

t Is often difficult to differentiate moyamoya dli Sease: rom rJorJ MoyaMoya intracranial
erebrovascular occlusive disease In adult patients. Both present with similar
constellation of symptoms. However the puff of smoke appearance due to
collateralization may not be present.
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dilation ana rupture. nemorrnagic stroke can also occur in the

postoperative period when plood pressure control Is Inadeque

/.Ryan etal; ourg Neurt 1. 20712, o. (Z.
Y ‘

Hemorrhage and risk of further hemorrha g IC strokes following cerebral r
: Areview of the literature
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When Moyamoya-like vasculopathy develops in association with systemic diseases
and conditions, it Is termed Moyamoya syndrome.\While Moyamoya disease is
idiopathic, the syndrome is secondary.

Moyamoya Associations
Neurofibromatosis -1
Downs syndrome
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IMoyamoya Disease.

Thyroid Disease J Korean Neurosurg Soc. 2015 Jun; 57(6); 408-414

Cranial Irradiation
Sickle cell anemia
Rare Diseases
SLE
Turners
Olivers syndrome
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Phi%20JH%5bAuthor%5d&cauthor=true&cauthor_uid=26180607
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4502236/

NF-1(neurofibromatosis type 1), also known as von-Recklinghausen disease,
IS a syndrome caused by a germline loss of one NF1 gene allele. NF-1 is an
autosomal dominant disorder. NF-1 involves multiple organs, including the
brain, peripheral nerves, eyes, skin, and bones.

In the brain, it can manifest as optic glioma, macrocephaly, learning and
cognitive disabllities and cerebral vasculopathy which includes
stenosis/occlusion and aneurysmal dilatation.

=Xl R RULL psli=sts = b s T 3
N R e e A e S S e

Incorrect
Try again

JI Hoon Phi,, et al; Moyamoya Syndrome: A Window of Moyamoya Disease.
Korean Neurosurg Soc. 20 ) 408



https://www.ncbi.nlm.nih.gov/pubmed/?term=Phi%20JH%5bAuthor%5d&cauthor=true&cauthor_uid=26180607
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This is True.
e risk of developing Moyamoya syndrome is
who are irradiated for tumors typically located around the circle of Willis

T~ N N NN
gnest 101 patients

where the moyamoya pathognomonic vascular changes occur, such as optic
glioma, craniopharyngioma, and germ cell tumors
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Craniosynostosis has not been ea—;eei ‘ed with Moyamoya
syndrome and hence this is the correct answer.
Craniosynostosis is a condition where there IS premature closing
of skull sutures.
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A. Patients with an increased oxygen extraction fraction (OEF) measured by positron

emission tomography (PET) have an increased risk of recurrent stroke.

This is True.

PET scans can determine microvascular

cortical perfusion, and oxygen extraction fraction (OEF).Patients with an increased
oxygen extraction fraction (OEF) measured by positron emission tomography (PET)
and abnormal cerebrovascular reactivity measured by other techniques such as
Transcranial Doppler can have an increased risk of recurrent stroke.

The disadvantages of PET is that it is not widely available and the examination
carries a radiation load.

Stages of Cerebrovascular Hemodynamic Failure

Stage 0
Normal

B | [lemodynamics
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Vasodilation
- - s
c¢BV high, OEF

Normal

perfusion
CBV high, OEF

high




B. Patients with increase in flow velocity during apnea testing assessed by

transcranial Doppler sonography have an increased risk of recurrent stroke

This is false.
Patients with NO CHANGE or DECREASE in flow velocity during
apnea testing assessed by transcranial Doppler sonography have
an increased risk of recurrent stroke

o

paseline

Provocative apnea testing is done using Transcranial
Doppler(TCD) to determine Cerebrovascular reactivity. Apnea
causes rise in CO2 tension leading to increase in mean flow
velocity and pulsatility index in the TCD.
- Breath holding for 30 seconds should increase the velocity by
approximately 20%. If this does not happen, one can determine
' that cerebrovascular reactivity is poor thereby leading to
increased risk of stroke.




C. Blood oxygen level dependent (BOLD) functional MRI can detect areas of low

cerebral reactivity

Area of low CVR Improved after bypass

A recent study by Mandell et all determined Cerebrovascular reactivity by using BOLD(Blood
oxygen level dependent MR imaging) and COZ2 as a vasodilatory stimulus.. Their conclusion
was that was that preoperative CO.BOLD CVR predicts the hemodynamic effect of ECIC
bypass surgery in patients with intracranial steno-occlusive disease.

D M Manaell et al ;Quantitative measurement ot Cereprovascular Reactivity by Blood Oxygen Level-Dependent IV
maaqging in Patients with Intracranial Stenosis: Preoperative Cerebrovascular Reactivity Predicts

‘the Effect of Extracranial-Intracranial Bypass Surgery. AJNR Am J Neuroradiol 32:721-27 Apr 2011;
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D. Acetazolamide can be used as a provocative test for detection of areas of low

cerebral vascular reactivity

This is True.

Acetazolamide injection causes vasodilation just like CO2 and can be used as a
provocative test in combination with MR imaging or SPECT scan(single-photon emission
computerized tomography).

Areas of low cerebrovascular reactivity improve in images taken after an Extracranial-
Intracranial bypass.
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4. Which of the following is TRUE regarding anesthesia management for a patient
undergoing an extracranial-intracranial bypass(superficial temporal artery to middle
cerebral artery)?

A. Total intravenous anesthesia has found to be more beneficial in outcome studies

than using inhalation agents.

B. ltis important to keep the blood pressure on the lower side before cross

clamping and higher after anastomaosis

C. Patients who have pressure dependent symptoms preoperatively have a higher

chance of stroke after surgery.

D. Hypercapnia during surgery can cause postoperative stroke but hypocapnia is

safe.




A. Total intravenous anesthesia has found to be more beneficial in
outcome studies than using inhalation agents.

This is False.

Studies have shown no difference whether TIVA or \
inhalation anesthesia was used for these P ¥ | =
procedures. In a study assessing theperioperative F:.. e - L gt (3 :
course of 216 patients undergoing revascularization == F-& Ve gllllalation\“
surgery, there were no differences in patient ' |
outcome among different anesthetic techniques
(inhaled, IV, and balanced). The severity of disease
and surgical procedures were the only
determinants of neurological deterioration.
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Sakamoto T, Kawaguchi M, et al; :
Risk factors for neurologic deterioration after Try again
revascularization surgery in patients with moyamoya disease.
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It is important to keep the blood pressure on the lower side before cross clamping
and higher after anastomosis

This is false.

Hypotension is poorly tolerated
particlularly during the clamping
phase anad

could lead to cerebral ischemia.
The general recommendation to
keep the blood pressure 10% to
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20% above baseline during B | ) Lis Gl

Clamping to DUSh blood flow \ T | : d Critical to push blood flow
through the collaterals. s (CALAM through the collaterals
After anastomosis the blood s
pressure should be kept
normotensive to prevent bleeding
at the anastomotic sites and to
prevent cerebral edema due to
hyperperfusion.
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Patients who have pressure dependent symptoms preoperatively have a |
chance of stroke after surgery.

This is True.

Patients who have neurologic symptoms if the
blood pressure is dropped are at higher risk for postoperative
stroke as eveidenced by the study by . It is important to identify
this group of patients preoperatively and keep their blood

pressure extremely stable.
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| cause postoperative stroke but hvobocapnia is s
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Normocapnic Normoxemia is the goal. Both
Hyper and hypocapnia can be deleterious.
Hyperventilation-induced hypocapnia
causes cerebral vasoconstriction and can
lead to cerebral ischemia especially in areas
which have poor Cerebral Blood Flow.
Hypercapnia can also have undesirable e
| two els in ] 60 |2 00} 1.4 |
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D. Hemorrhagic Stroke(HS)

O nemorrnage ar ( r treatment with elther direct or Inairect bypass Potn N
S *H doS ‘Uf J 1M rf W €. rj‘f‘(;J(gz_i.rJZZ‘ ﬁf HA:( OdlNEUrysiTls dlif

|'walls, |0ss or cerepral autoregulation, and unc \e J/m microangiopatny.

obleeds are all possiple etiologies.

-

hemorrna Je Includes | "; rlJ hematoma and suparachnoid hemorrhage. IMost
nostoperative cerebral hemorrhages occurring after MMD direct bypass are caused by
excessive perfusion, while some are caused by hemodynamic changes.

However, contralateral cerebral hemorrhage is not considered to be caused by
hyperperfusion. This type of hemorrhage is speculated to be associated with

perioperative hemodynamic changes and contralateral vascular rupture hemorrhage
Induced by anesthesia.

Jinlu Yu et al; Progress on Complications of Direct Bypass for Moyamoya Disease.
Int J Med Sci. 2016; 13(8): 578-587. Published online 2016 Jul 5.

I'he most serJolJ: CONS Ice of HS IS Intracranial hemorrhage. HS-Induced
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