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1. A 57 year old female with history of hypertension and chronic headaches
comes for coiling of a ruptured aneurysm in the neuro-interventional suite. Which
of the following would be true regarding occupational radiation exposure?

A. Anesthesiologists have more exposure to scatter radiation than the neurointerventional radiologist.
B. There is no relationship between exposure and cataract development.
C. The amount of exposure is directly proportional to the square of the distance.
D. Fluoroscopy emits more radiation than Digital subtraction angiography
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A. Anesthesiologists have more exposure to scatter
radiation than the neuro-interventional radiologist.

The positioning of the anesthesiologist on the same side of the table
as the radiograph tube for the horizontal beam exposes the
anesthesiologist to more scatter radiation than that experienced by
the radiologist who works from the side of the image intensifier.

Ref:Anastasian ZH etal;Radiation exposure of the
anesthesiologist in the neurointerventional suite.
Anesthesiology 2011;114; 512-20
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B. There is no relationship between exposure and
cataract development.

There is potential risk of cataract due to radiation exposure to the lens of the eye.
The guidelines for occupational protection in interventional radiology, recommend
various types of shielding (architectural shielding, equipment mounted shielding
and personal shielding including aprons, thyroid shielding, gloves and eyewear).

Miller et al; Occupational radiation protection in inter- ventional radiology: A joint guideline of the Cardiovascular and Interventional
Radiology Society of Europe and the Society of Interventional
Radiology. J Vasc Interv Radiol 2010; 21:607–15
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C. The amount of exposure is
directly proportional to the square of
the distance
The amount of exposure decreases proportionally to the inverse of
the square of the distance from the source of radiation (inverse
square law). Hence the amount of exposure is inversely
proportional to distance.
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D. Fluoroscopy emits more radiation
than Digital subtraction angiography
There are three sources of radiation in the INR suite: direct radiation from the X-ray
tube, leakage (through the collimators’ protective shielding), and scattered radiation
(reflected from the patient and the area surrounding the body part to be imaged).
Digital subtraction angiography delivers considerably more radiation than fluoroscopy.

Ref: Cottrell and Youngs textbook of neuroanesthesia;
chapter 14; Young et al;Interventional neuroradiology-Anesthetic management; page 248
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2. The patient is on aspirin 300mg AND clopidogrel 75 mg for
the past 5 days. Which statement is false regarding
clopidogrel resistance?
A.
B.
C.
D.

It is defined as low on treatment platelet reactivity.
The clopidogrel target receptor is the P2Y12 receptor.
It could lead to thromboembolic complications after neurovascular stent placement.
Diabetes mellitus could lead to resistance to clopidogrel
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A. It is defined as low on treatment platelet reactivity.
Very low on treatment platelet reactivity (VLTPR) implies hyper-responsiveness of
platelets to clopidogrel and is a bleeding risk. Hence, high on treatment platelet reactivity
would imply clopidogrel resistance. Patient is put on clopidogrel prior to surgery and then
an ADP stimulation test is done. Residual platelet aggregation greater than 50% of
baseline(HIGH PRU-platelet resistance unit) is defined as poor response to clopidogrel or
resistance to clopidogrel. In this situation, either the dose of clopidogrel may need to be
increased or the patient needs to be put on other newer antiplatelet drugs

Qureshi Z et al; Clopidogrel resistance, where are we now?
Cardiovasc there, 2013 Feb 31(1); 3-11
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B. The clopidogrel target receptor is the P2Y12
receptor.

While aspirin inhibits cycoxygenase-1(COX-1), clopidogrel targets the ADP
P2Y12 receptor on the platelets. Newer P2Y12 blockers have now been
developed namely prasugrel and ticagrelor which provide stronger more
consistent inhibition of platelets but with a slightly higher bleeding risk
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C. It could lead to thromboembolic complications after
neurovascular stent placement

Clopidogrel resistance is thought to be associated with thromboembolic
complications after neurovascular stents. Hence current thought is to target
clopidogrel dose to platelet inhibition assays. Increasing ADP inhibition may
lead to decrease in the risk of thromboembolic complications.

Yang H et al;Insufficient platelet inhibition and thromboembolic complications in patients with
intracranial aneurysms after stent placement. J Neurosurg, 2015, Nov 20; 1-7
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D. Diabetes mellitus could lead to resistance to clopidogrel
Poor response to clopidogrel occurs in diabetes and advanced age. Decreased
sensitivity to insulin in diabetes is thought to up regulate the P2Y12 pathway with
increased platelet reactivity in diabetic patients contributing to resistance. Increased
age leads to decrease in hepatic cytochrome enzyme function leading to slower
activation of the pro-drug clopidogrel. Hence both diabetes and age are factors
predicting hypo responsiveness to clopidogrel.
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3. Which of the following statements is FALSE for
coiling of the intracranial aneurysm in this case?
A.
B.
C.
D.

General anesthesia is used to prevent motion artifacts
Coiling was shown to have better outcome than clipping in some trials
Hyperventilation to provide hypocapnia is essential.
Intraoperative hypothermia is not beneficial in these patients.
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A. General anesthesia is used to prevent motion artifacts

Primary reasons for employing general anesthesia in the INR suite
are to minimize motion artifacts and to improve the quality of the
image. Interventional neuroradiology can be lengthy and
uncomfortable. These procedures are relatively non-stimulating
except at the times of contrast injection and dural stimulation.
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B. Coiling was shown have better outcome than clipping in some trials
The International Subarachnoid Aneurysm Trial (ISAT) reported a better outcome(death /
dependance) in patients undergoing endovascular coiling compared to surgical clipping
specifically in patients graded as WFNS (World Federation of Neurosurgical Societies)
grade 1 and 2 subarachnoid hemorrhage. Follow up of the ISAT trial with other
outcomes(independence and cognition) are underway. Consistent with a recent metaanalysis, the risk of rebleeding was higher in the endovascular group

Molyneux A, et al. International Subarachnoid AneurysmTrial (ISAT) of neurosurgical clipping
versus endovascular coiling in 2143patients with ruptured intracranial aneurysms: a randomised trial. Lancet2002;360:1267–74.
Molyneux AJ et al. Risk of recurrent subarachnoid haemorrhage, death, or dependence and standardised mortality ratios after clipping
or coiling of an intracranial aneurysm in the International Subarachnoid Aneurysm Trial (ISAT): long-term follow-up. Lancet Neurol
2009;8:427–33.
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C. Hyperventilation to provide hypocapnia is essential.
Relative normocapnia or modest hypocapnia is desirable in these situations.
Hyperventilation is used in endovascular procedures only when there is preexisting raised intracranial pressure or an intracranial catastrophe. If that is not
the case, hyperventilation should be avoided to prevent cerebral ischemia.
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D. Intraoperative hypothermia is not beneficial in these
patients
IHAST(The Intraoperative Hypothermia for Aneurysm Surgery Trial ) was a prospective,
randomized trial designed to prospectively assess the neurologic benefit of mild
intraoperative systemic hypothermia (33°C) during intracranial aneurysm surgery.
IHAST found that intraoperative hypothermia did not affect neurologic, functional or
neuropsychologic outcomes. In a secondary analysis of 441 patients with temporary
clipping during cerebral aneurysm surgery, neither hypothermia nor barbiturate
treatment improved 24-h or 3-month neurologic outcome

Todd MM et al IHAST Investigators: Mild intraoperative hypothermia during surgery for intracranial
aneurysm. N Engl J Med 2005; 352:135–45
Hindman et al;Anesthesiology 1 2010, Vol.112, 86-101.
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4. A 51 year old male undergoes coiling of a basilar tip
aneurysm. On deployment of coil, there is severe hypertension
with bradycardia with ST segment changes. What is the most
likely cause?
A.
B.
C.
D.

Light anesthesia
Air embolism
Subarachnoid hemorrhage
Autonomic hyperreflexia
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A. Light Anesthesia
Light anesthesia usually causes hypertension and tachycardia.
Although this is a possibility, it is unlikely. This procedure is not very
stimulating. If the patient is adequately anesthetized and/or paralyzed,
other important causes should be sought and ruled out and there
should be a constant communication with the neurointerventionalist.
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B. Air Embolism

Air embolism usually presents with hypotension and
sudden drop in ETCO2.
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C. Subarachnoid hemorrhage

The neuro- interventionalist may see contrast leaking out of the vessel walls.
Patient presents with hypertension as a compensatory response to decrease in perfusion.
Smaller aneurysms may increase the risk of rupture as also tortuosity of the vessels.
In a previously ruptured aneurysm dislodgement of a clot that occludes the site of original
rupture or additional tearing of an already torn and fragile aneurysm wall can occur.

H. J. Cloft and D. F. Kallmes. Cerebral Aneurysm Perforations Complicating Therapy with
Guglielmi Detachable Coils: A Meta-Analysis.
AJNR Am. J. Neuroradiol., November 1, 2002; 23(10): 1706 - 1709.
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D. Autonomic hyperreflexia

Autonomic hyper reflexia presents as hypertension and
bradycardia. It occurs following an injury to the spinal cord
below T6. This is not the likely cause here.
.
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5. The management of ruptured basilar tip aneurysm in
this patient consists of the following EXCEPT
A.Administration of protamine
B.Induced hypotension
C.Emergent ventriculostomy
D.Hyperventilation
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A. Administration of protamine

In a situation of perforation of the aneurysm during the procedure,
emergent reversal of heparin is necessary to arrest ongoing
subarachnoid hemorrhage, possibly seal the site of a guide wire
perforation and improve neurologic outcome.
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B. Induced hypotension
The reflex increase in systemic arterial pressure, known as the Cushing reflex,
serves as a compensatory physiologic response to maintain cerebral perfusion
pressure in the face of a rising intracranial pressure. Although one may
attempt to slightly lower a very high blood pressure, cerebral perfusion
pressure and cerebral blood supply must be kept in mind and hypotension
should not be induced. Cerebral perfusion pressure being Mean arterial
pressure – Intracranial pressure, both these variables should be judiciously
handled.
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C. Emergent ventriculostomy
Immediately after aneurysm rupture, the sudden increase in ICP
may decrease or even arrest cerebral blood flow. Emergent
ventriculostomy should be performed to lower the ICP. If the
ruptured aneurysm is in the posterior circulation, the threshold to
insert a CSF drainage catheter is lower because the posterior fossa
is even less tolerant to elevations in ICP.

Michael Chen; A Checklist for Cerebral Aneurysm Embolization Complications
J NeuroIntervent Surg. 2013;5(1):20-27
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D. Hyperventilation

This would be one of the few but most important situation when
hyperventilation induced hypocapnia to decrease ICP should be
initiated. Once all measures are initiated, the neurointerventionalist
will continue placement of the coils to occlude the aneurysm.
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