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  See You In Music City!
          Brian L. Hoh, MD, FAANS, FACS, FAHA       

As Chair of the AANS/CNS Cerebrovascular Section, I am excited to 
personally invite you to our upcoming Annual Meeting February 9-10, 2015 in 
Nashville, Tennessee.  In a strategic decision made nearly a decade ago, our 
Section has been and will again this year have our Annual Meeting directly 

preceding the American Heart Association/American Stroke Association International Stroke 
Conference.

The meeting includes collaborative programming with our partner society the Society of 
Neurointerventional Surgery (SNIS) and our international partner, the Vascular section of the 
European Association of Neurosurgical Societies (EANS).

Our annual meeting chair, J Mocco, has put together an exciting but also provocative scientific 
program which addresses many of the controversies that face our field including recent acute 
ischemic stroke trials, MR CLEAN, ESCAPE, and EXTEND IA; controversies in AVM, brainstem 
cavernous malformation, and moya moya treatment; debates over flow diversion; and updates in 
billing and coding which affect us all.  Information and registration for the meeting can be found 
on our website: www.cvsection.org.

Our Section has been busy and productive working on initiatives that concern and benefit our 
membership.  In the last newsletter, I highlighted our initiatives in developing Fellowship Training 
Standards; working with the Joint Commission on improving criteria for Comprehensive Stroke Center 
Certification; and developing evidence-based Clinical Guidelines.

In this newsletter, I would like to highlight a few of our other many initiatives:

1. We are excited to announce our collaboration with the Neurosurgery Research & Education 
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Building upon last year’s success, 
we have developed an excit-
ing and intensive program that 
focuses on current trends and 
advanced techniques in the surgi-
cal and endovascular treatment 
of cerebrovascular disease. The 
scienti!c program committee is 
honored that this year’s  Lues-
senhop Lecture will be “Repair of 

the Leak, Perfect Clip and Other 
Stories” given by Juha Hernesni-
emi, MD, PhD.
The Scienti!c Symposia will 
include:  A Debate the Experts 
panel discussion that will certainly 
stimulate audience participa-
tion and ample discussion; our 
new Oral Abstract Presentations 
describing recent basic science 

and clinical advances; Cavern-
ous Malformations Point/Coun-
terpoint; and Large AVMs and 
Emerging Technologies.  The 
meeting will again have 5 excit-
ing luncheon seminars for you 
to choose from.  Those topics 
include:  Technical Consider-
ations of Paraclinoid Aneu-
rysms; Advanced Techniques in 
the Treatment of Cranial Dural 
Fistulae; Spinal Cord AVMs and 

Their Management; Current Status 
in the Treatment of Intracranial 
Occlusive Disease; and Biophysics 
of Aneurysm Formation. 
 The Executive Committee 
of the Cerebrovascular Section is 
o"ering complimentary registra-
tion for their February 16 - 17, 
2009 Meeting if you are regis-
tered for the International Stroke 
Conference (ISC) Meeting.  To take 
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Foundation in establishing the Charles G. Drake Fund which will support cerebrovascular 
research and fellowships in honor of this great neurosurgical giant in our field.  More 

information can be found on our website: 
www.cvsection.org.

2. We are actively working with Neuropoint Alliance in 
creating a Cerebrovascular Module for the The National 
Neurosurgery Quality and Outcomes Database (N²QOD)
Registry.  This will be critically important to all of us with 
mandated quality and outcomes reporting, but is also 
timely because of the need for quality prospective 
registry data in an environment of controversial and 
conflicting results from recent clinical trials.

3. We have been working with the American Board of 
Neurological Surgery (ABNS) in developing a 
cerebrovascular-focus Maintenance of Certification 
(MOC) cognitive examination.  As you are all aware, for 
ABNS MOC time-limited certification (applies to all ABNS 
Diplomates certified since 1999), a cognitive 
examination must be passed at the end of the ten-year 
cycle.  There is currently a general neurosurgery, spine-

focus and pediatric-focus MOC cognitive examination.  For the benefit of our Section’s 
membership, we have requested and the ABNS has agreed to work with us in developing a 
cerebrovascular-focus MOC examination. 

I am personally excited about the great initiatives of our Section which are the product of the 
tremendous work, time, and effort of our members.  I pledge to continue to work diligently for 
the benefit and greater interests of our members and our field.  See you in Nashville! 

http://www.cvsection.org
http://www.cvsection.org
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SECRETARY’S MESSAGE

 

The AANS/CNS Section on Cerebrovascular Surgery continues to provide valuable benefits to 
its membership.  Over the past year, the Section has represented the neurosurgical community 
through some of the most tumultuous and exciting times for cerebrovascular surgery in recent 
memory. With the ups and downs of various acute thrombectomy trials and the important need 
to ensure appropriate interpretation of the ARUBA trial, the section has been hard at work 
ensure cerebrovascular patients are protected and that they continue to have the option to 
receive the potentially life-saving procedures we provide.

Furthermore, we are excited for our upcoming annual meeting in Nashville, TN. The AANS/
CNS Joint Cerebrovascular Section has partnered with the Society of NeuroInterventional 
Surgery (SNIS) and the European Association of Neurosurgical Societies (EANS) in planning 
and executing the annual meeting.  The collaborative environment created at this joint meeting 
will further the mission of all three societies, and provide for an outstanding experience.  This 
year Dr. William Mack represents the SNIS and Dr. Mika Niemela the EANS on the leadership 
team. The meeting program is innovative, and thought provoking, with an emphasis on 
ensuring there is outstanding evidence based discussion.  

The meeting will be held in the downtown area, close to world-class music venues, 
professional sports complexes, numerous fine and casual dining options, a multiple cultural 
activities – such as Schermerhorn Symphony Center and the Frist Center for the Visual Arts.  
In contrast to past meetings in the Nashville area, when the meeting was held outside of town, 
this upcoming year should truly provide an outstanding venue.  Drs. Peter Nakaji and myself 
will serve as the co-chairs of this year’s annual meeting. 

Our Executive Council continues work on policy development, education, research, and 
collaboration with numerous organizations and specialists focused on cerebrovascular 
disease. Numerous recent guidelines have been reviewed by the section, with those efforts led 
by Dr. Kevin Cockroft, Dr. Henry Woo continues to report important changes in coding and 
insurance coverage, and Dr. Sander Connolly has made important strides in the development 
of a national outcomes database for cerebrovascular surgery.

The section continues its educational efforts, with a continuum of endovascular and 
cerebrovascular training in order to provide residents level-appropriate training over the 
breadth of their training.  

Perhaps one of the most exciting developments over the past number of months has been the 
outstanding progress on our website (http://www.cvsection.org/). Dr. Babu Welch and his team 

http://www.cvsection.org
http://www.cvsection.org
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have made it a very useful tool to our membership. If you haven’t visited the site recently, we 
recommend you do. There are many new functions and resources. 

The CV Section remains a critical piece of the cerebrovascular landscape. We are committed 
to advocating for patients and advancing the care of cerebrovascular disease worldwide. We 
encourage all neurosurgeons and cerebrovascular practitioners to become involved in our 
educational, research and advocacy activities. It is only through our dedicated membership’s 
efforts that we will continue to provide these important opportunities.

J Mocco, MD, MS

 

                                             

                                  Schermerhorn Symphony Center, Nashville, TN
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TREASURER’S MESSAGE

I am happy to report that the Joint Cerebrovascular Section continues to be in excellent 
financial standing. The JCVS/SNIS Joint Annual Meeting in San Diego, CA was a tremendous 
success – combining an outstanding scientific program and strong discourse among speakers 
and participants while also being financially successful.  We very much look forward to the 
upcoming JCVS/SNIS Joint Annual Meeting in Nashville, TN and hope that you will join us.  

The Fundraising Committee is very active in the section’s efforts towards raising the funds 
necessary for this meeting, and is also making great progress towards funding the Robert 
Dempsey Resident Award in Cerebrovascular Research, the Brain Aneurysm Foundation 
Christopher C. Getch Chair of Research, and the DePuy-Synthes Cerebrovascular Resident 
Research Award for 2015.  

These fundraising efforts are made possible through generous sponsorship from our numerous 
industry partners – many of which represent new commitments established this year.  Recent 
partnerships include a five-year agreement with Toshiba American Medical Systems, a two-
year agreement with MicroVention, a one-year agreement with Edge Therapeutics, a one-year 
agreement with Depuy-Synthes, and a one-year agreement with KLS Martin.  We wish to 
thank each of our new partners for their generosity and support. I also would like to thank the 
members of the Fundraising Committee for their hard work and efforts over the past year: Drs. 
Adnan Siddiqui, Alex Khalessi, Ray Turner, Mustafa Baskaya, J Mocco, and Brian Jankowitz.  
Lastly, I would like to acknowledge the section’s contributions to the Washington committee 
($10,000), the Neurosurgery Research and Education Foundation ($20,000), and the recently 
established NREF Charles Drake fund to support cerebrovascular research and education 
($10,000) – contributions that demonstrate our commitment to leading the field of 
cerebrovascular disease at the level of advocacy, education, and research.  

!
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Guidelines Corner 

Kevin Cockroft, MD, MSc

CV Section Guidelines Sub-Committee Chair

The CV section guidelines sub-committee had another busy year in 2014.  The section continued 
its long standing relationship with the American Heart Association/American Stroke Association 
(AHA/ASA).  We were fortunate to have writing group representatives on several AHA/ASA 
projects.  In addition, in conjunction with the Joint Guidelines Committee of the AANS/CNS, we 
reviewed and subsequently recommended for endorsement several projects of interest to CV 
section members (Table 1).  The section also began a new relationship with the Neurocritical Care 
Society (NCS).  Arun Amar, MD (CV Section) and Mike Huang, MD (Trauma/Critical Care) will be 
neurosurgery representatives to the NCS Guidelines Committee.  David Seder, MD will serve as a 
representative from the NCS to the CV section.  A small group from the section’s guidelines 
committee reviewed the NCS Evidence-Based Guidelines for the Management of Large 
Hemispheric Infarction and subsequently recommended AANS/CNS endorsement.  

The CV section also remains well represented in guidelines efforts for neurosurgery in general.  I 
became chair of the AANS/CNS Joint Guidelines Committee (JGC) at the October CNS meeting 
and Sepideh Amin-Hanjani, MD continues to serve as a co-vice chair of the JGC.  Dr. Amin-
Hanjani and Brian Hoh, MD both serve as co-vice chairs for the CNS Guidelines Committee.  
While the JGC is charged mainly with reviewing guidelines documents for possible AANS/CNS 
endorsement, the CNS guidelines committee’s mission is to aid in the creation of new guidelines 
from within neurosurgery.  Approved projects may receive funding and logistical support through 
the CNS.

In the coming months more guidelines activity is anticipated both through the AHA/ASA and NCS.  
The CV section will also be reviewing its appointments to the JGC.  The conscientious, thorough 
and timely reviews of our guidelines group members are greatly appreciated.  If you would like to 
get involved in evidenced based guideline reviews, either at the section level or through the JGC, 
please contact me at kcockroft@psu.edu. 

mailto:kcockroft@psu.edu
mailto:kcockroft@psu.edu
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CV	
  Guidelines	
  Commi.ee	
  Ac1vi1es	
  –	
  2014

Title Sponsor CV	
  Wri1ng	
  Group	
  
(Reps)

Reviewers Status

Risk	
  of	
  Cervical	
  Arterial	
  
Dissec2on	
  A4er	
  Cervical	
  
Manipula2on	
  Including	
  
Chiroprac2c	
  Manipula2ve	
  
Therapy

AHA/ASA Felipe	
  Albuquerque Pascal	
  Jabbour	
  
(Lead	
  Reviewer)
Nick	
  Bambakidis,	
  Bill	
  Mack,	
  
John	
  Reavey-­‐Cantwell,	
  
Henry	
  Woo

Endorsed	
  by	
  AANS/
CNS.	
  	
  Published	
  August	
  
2014.

Guidelines	
  for	
  the	
  Primary	
  
Preven2on	
  of	
  Stroke

AHA/ASA John	
  Wilson Kevin	
  CockroQ,	
  MD	
  
(Lead	
  Reviewer)
Steve	
  Casha,	
  
Kathryn	
  Holloway,	
  
Bill	
  Mack,	
  
John	
  Reavey-­‐Cantwell,	
  
Krystal	
  Tomei

Endorsed	
  by	
  AANS/
CNS.	
  	
  Published	
  
October	
  2014.

Guidelines	
  for	
  the	
  
Management	
  of	
  
Spontaneous	
  Intracerebral	
  
Hemorrhage	
  	
  

AHA/ASA Bernard	
  Bendok Sepi	
  Amin-­‐Hanjani,	
  MD	
  
(Lead	
  Reviewer)	
  
Jeffrey	
  Olson,	
  Michael	
  Huang,	
  
Paul	
  Arnold,	
  J	
  Mocco,	
  
Daniel	
  Hoh,	
  
Cheerag	
  Upadhyay,	
  
Kimon	
  Bekelis

JGC	
  review	
  completed.	
  	
  
AwaiYng	
  wriYng	
  group	
  
response.

Guidelines	
  for	
  
Management	
  of	
  
Unruptured	
  Intracranial	
  
Aneurysms

AHA/ASA G	
  Thompson,	
  K	
  
CockroQ,	
  	
  	
  	
  S	
  
Connolly,	
  S	
  Amin-­‐
Hanjani,
C	
  Ogilvy,	
  A	
  Ringer

J	
  Mocco	
  (Lead	
  Reviewer)
Kimon	
  Bekelis,	
  Dan	
  Hoh,
Kathryn	
  Holloway,	
  
Michael	
  Huang
Alex	
  Khalessi,	
  Elad	
  Levy,	
  
Jeff	
  Olson
Adair	
  Prall,	
  Tim	
  Ryken,	
  
Cheerag	
  Upadhyaya

IniYal	
  review	
  
completed.	
  	
  AwaiYng	
  
wriYng	
  group	
  
response.

Scien2fic	
  Ra2onale	
  for	
  the	
  
Inclusion	
  and	
  Exclusion	
  
Criteria	
  for	
  Intravenous	
  
Thrombolysis

AHA/ASA Alex	
  Khalessi Adnan	
  Siddiqui	
  
(Lead	
  Reviewer)
Chirag	
  Gandhi,	
  
Brian	
  Jankowitz
Sco]	
  Simon,	
  S
tacey	
  Quintero-­‐Wolfe

IniYal	
  review	
  
completed.	
  	
  AwaiYng	
  
wriYng	
  group	
  
response.

Evidence-­‐Based	
  Guidelines	
  
for	
  the	
  Management	
  of	
  
Large	
  Hemispheric	
  
Infarc2on

NCS Arun	
  Amar Babu	
  Welch	
  (Lead	
  Reviewer)
Stavropoula	
  Tjoumakaris,	
  
Chirag	
  Gandhi
Jared	
  Knopman,	
  
Clemens	
  Schirmer

Review	
  completed.	
  	
  
Endorsement	
  
recommended.

Management	
  of	
  Brain	
  
Arteriovenous	
  
Malforma2ons

AHA/ASA Jason	
  Sheehan TBA In	
  preparaYon.

AHA/ASA	
  –	
  American	
  Heart	
  AssociaYon/American	
  Stroke	
  AssociaYon
NCS	
  –	
  NeurocriYcal	
  Care	
  Society
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Cerebrovascular Section Website Continues to Grow

Babu Welch, MD

Since the retooling of the Cerebrovascular Section Website in January of 2014, the website 
committee has continued to find new ways to disseminate and collect information pertinent to 
the membership in a platform that is accessible and adaptable to our mobile community   Over 
the past year the viewership of the website continues to grow as evidenced by the > 50% new 
viewers that visit the site each month.  The Twitter feed (@cvsection) for the site has grown 
slowly and has 60 followers.  In the coming year we will focus on maturing the Case Forum 
section for members to communicate and share ideas about complicated therapies.  The 
Education Editors will update Fellowship opportunities to improve the members access to the 
to best talent possible.  Please contact Asterios Tsimpas (atsimpas@gmail.com) or Amir 
Dehdashti (Adehdashti@NSHS.edu) with your fellowship updates to assist them with this goal.  

Please continue to visit website at cvsection.org for updates on news, meetings, and 
community referrals throughout the year.  Your profile and password information can be 
maintained through your AANS profile.

Membership Update

William Mack, MD

The membership of the Section continues to grow with 2262 members (389 active, 102 
lifetime, 53 international, 39 adjunct, 1679 resident/fellow). Membership benefits have included 
discounted rates for print subscription to the journal Stroke, priority access to seminars and 
courses at the Annual Meeting, and receipt of the Cerebrovascular Section Newsletter. The 
section has proposed and enacted several new membership initiatives over the course of the 
year. We have created a student membership category in order to encourage early 
participation of medical students. This was approved by the parent organizations: the CNS on 
November 6, 2014, and the AANS on November 22, 2014. The goal is to foster excitement and 
continued involvement in the section throughout their careers. Further, we have created an 
international developing country membership category. This initiative will allow membership at 
dues rates lower than the standard international levels. This membership category should 
foster inclusion and collaboration with a broad group of cerebrovascular surgeons worldwide.

https://connect.yale.edu/owa/redir.aspx?C=aIYUgSd60ESp50ofy_L6COiAJKYRBtII5ZUBQKKGotUl1jq43P8d49vr5FFevdykOglQrziZGhA.&URL=mailto%3aatsimpas%40gmail.com
https://connect.yale.edu/owa/redir.aspx?C=aIYUgSd60ESp50ofy_L6COiAJKYRBtII5ZUBQKKGotUl1jq43P8d49vr5FFevdykOglQrziZGhA.&URL=mailto%3aatsimpas%40gmail.com
https://connect.yale.edu/owa/redir.aspx?C=aIYUgSd60ESp50ofy_L6COiAJKYRBtII5ZUBQKKGotUl1jq43P8d49vr5FFevdykOglQrziZGhA.&URL=mailto%3aAdehdashti%40NSHS.edu
https://connect.yale.edu/owa/redir.aspx?C=aIYUgSd60ESp50ofy_L6COiAJKYRBtII5ZUBQKKGotUl1jq43P8d49vr5FFevdykOglQrziZGhA.&URL=mailto%3aAdehdashti%40NSHS.edu
https://connect.yale.edu/owa/redir.aspx?C=aIYUgSd60ESp50ofy_L6COiAJKYRBtII5ZUBQKKGotUl1jq43P8d49vr5FFevdykOglQrziZGhA.&URL=https%3a%2f%2furldefense.proofpoint.com%2fv2%2furl%3fu%3dhttp-3A__cvsection.org%26d%3dAwMGaQ%26c%3d-dg2m7zWuuDZ0MUcV7Sdqw%26r%3dsHrgafSZjVbHBunVeRPKYiZI62fRRxBNpIWU71xN26c%26m%3dmdOg7Kai0aTaRpKBmBXbs0oAY_H5sggGxCpJ-vtGbKY%26s%3dt7QSjk9JTFSDDPFcCdPk2WMpnwkXdnX4tCVy9Z69qlA%26e%3d
https://connect.yale.edu/owa/redir.aspx?C=aIYUgSd60ESp50ofy_L6COiAJKYRBtII5ZUBQKKGotUl1jq43P8d49vr5FFevdykOglQrziZGhA.&URL=https%3a%2f%2furldefense.proofpoint.com%2fv2%2furl%3fu%3dhttp-3A__cvsection.org%26d%3dAwMGaQ%26c%3d-dg2m7zWuuDZ0MUcV7Sdqw%26r%3dsHrgafSZjVbHBunVeRPKYiZI62fRRxBNpIWU71xN26c%26m%3dmdOg7Kai0aTaRpKBmBXbs0oAY_H5sggGxCpJ-vtGbKY%26s%3dt7QSjk9JTFSDDPFcCdPk2WMpnwkXdnX4tCVy9Z69qlA%26e%3d
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MEETING UPDATES

CV Section Annual Meeting (2015)

J Mocco MD, MS CV Section Program Chair
Peter Nakaji MD, CV Section Program Co-Chair
William J. Mack MD, SNIS Program Chair

 The AANS/CNS Joint Cerebrovascular Section Annual Meeting will take place on 
February 9th and 10th, 2015, with collaborative programming from SNIS and the 
European Association of Neurosurgical Societies (EANS). Held in advance of the 
International Stroke Conference in Nashville, TN, this meeting demonstrates the 
Section's consistent commitment to excellence in the neurosciences and patient care, 
and growing collaborations in cerebrovascular treatment.  At this exciting time of major 
changes in the vascular space, including the recent completion of many major clinical 
trials, the AANS/CNS Joint Cerebrovascular Section Annual Meeting will provide a 
unique opportunity for our community to discuss the changing nature of the vascular 
landscape. To that end, this year¹s meeting will be marked by sessions over the two 
days enabling participants to enjoy outstanding programming across a wide range of 
cerebrovascular topics. Headlining the educational tracks are session blocks dedicated 
to stroke trials, carotid stenosis, large & giant aneurysm treatment, as well as a lively 
debate on the treatment of AVMs. In addition to scientific sessions, specific meeting 
highlights include the popular annual Luessenhop Lecture, this year given by Dr. Robert 
Solomon.

International Stroke Conference Program Committee Update (2015)

Babu Welch, MD

International Stroke Conference Program Committee Update
The 2015 International Stroke Conference will take place February 11-13 in Nashville, 
Tennessee immediately following the Combined Cerebrovascular Section meeting.  With 
suggestions from the membership, the ISC program committee (Kevin Cockroft, William Mack, 
and Babu Welch) was able to include multiple sessions on the management of unruptured 
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aneurysms, Moyamoya disease and the natural history of arteriovenous malformations.  
Particularly interesting to the general audience will be a session on “Vascular Malformation 
Controversies Commonly Encountered in the Office” and “Neuroinflammation and Cognitive 
Dysfunction in Aneurysmal Subarachnoid Hemorrhage”.  The Section is well represented in 
this international community with more than 11 members contributing to the selected sessions.   
As always the committee appreciates the input of the membership in selecting sessions.  
Please feel free to forward ideas to us for the next meeting in February 2016.  

Upcoming Meeting with CV section Sessions:

	
  AANS Meeting (Washington, D.C., May 2-6th, 2015):  CV section organizers:  Peter Nakaji 
MD and Adam Arthur MD

CNS Meeting (New Orleans, LA, September 26-30th, 2015): CV section organizers:  Adam 
Arthur MD and Brian Jankowitz MD

Technology Forum: Minimally Invasive Removal of Intracranial Hematomas

Andrew F. Ducruet, M.D.

Spontaneous intracerebral hemorrhage (ICH) is the stroke subtype associated with the highest 
morbidity and mortality. Craniotomy with clot evacuation remains the first-line surgical 
treatment for patients with surgically-accessible ICH causing significant mass effect and 
progressive neurological deficit.  Although this surgical approach remains well accepted in this 
subset of patients, the efficacy of hematoma evacuation for the majority of conscious patients 
presenting with ICH has been called into question. The results of the STICH [1, 2] trials have 
highlighted the clinical equipoise which exists for the vast majority of ICH patients. In 
evaluating the results of these trials, it has been suggested that traditional methods of clot 
evacuation, particularly for deep seated clots or those in eloquent brain territories, may 
contribute to morbidity due to violation of otherwise normal brain. As a result, minimally-
invasive surgical (MIS) approaches of clot evacuation are currently experiencing a 
renaissance. A recently published meta-analysis suggests that MIS techniques may improve 
outcomes relative to conservative management and traditional craniotomy [3]. Several such 
techniques have been investigated including stereotactic catheter placement followed by 
thrombolytic instillation and drainage over several days, as well as endoscopic-guided clot 
evacuation.  Additionally, new technologies are emerging which both facilitate accurate 
catheter placement as well as hematoma evacuation.

One important technique of minimally-invasive hematoma evacuation involves the stereotactic 
image-guided placement of a catheter followed by intra-cavitary instillation of fibrinolytic agent. 
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This method is currently being rigorously tested in a Phase III clinical trial. The MISTIE Trial 
(Minimally invasive surgery plus rtPA for intracerebral hemorrhage evacuation) calls for 
stereotactic placement of a sheath into the hematoma cavity followed by immediate manual 
hematoma aspiration [4]. A ventricular catheter is then inserted through the sheath along the 
long-axis of the hematoma and tPA is instilled into the hematoma every 8 hours, for a total of 9 
doses. In a preliminary study employing this technique, a 46% reduction in clot volume was 
observed compared to a 4% reduction over the same time frame using traditional medical 
management [4]. Long-term phase II trial results were presented at the International Stroke 
Conference in 2013 by Hanley et al.  Along with a more rapid reduction in clot volume, patients 
in the surgical arm demonstrated improved clinical outcomes as well as shorter hospital stays 
and decreased hospital costs.  

The use of an endoscope in ICH evacuation has also become popular among some 
practitioners because it allows for minimal bone removal and brain exposure and enables 
direct visualization during the process of hemostasis. Several series have suggested that, 
relative to open craniotomy, endoscopic management facilitates more complete clot 
evacuation, promotes earlier recovery and leads to better functional outcomes at a potentially 
lower cost [5, 6]. Similarly, in a small study comparing endoscopic evacuation to stereotactic 
catheter drainage, endoscopic management demonstrated smaller residual clot volumes, 
shorter ICU stays and better functional outcomes at 6 month follow-up [7].  

A number of novel devices are currently being developed to facilitate the MIS evacuation of 
ICH. The Apollo system (Penumbra, Alameda, CA) is one such device that combines an 
aspiration/irrigation system with a proprietary ultrasonic technology that clears the catheter 
during the aspiration process. The first published report describes the use of this device in a 
cadaveric model [8].  In this study, an 8F sheath was placed directly into a clot using cone-
beam (flat-panel detector) CT guidance. The Apollo system was then advanced through the 
sheath and the hematoma was evacuated, with cone-beam CT used to monitor the extent of 
evacuation. Using the device in this manner allows for a hematoma to be removed rapidly 
through a relatively small-caliber sheath. In a subsequent report from the same group, 3 
patients with spontaneous ICH underwent minimally invasive evacuation using the Apollo 
device [9].  In this study, an endoscope was advanced through a 19F sheath which had been 
placed using frameless stereotactic guidance. The Apollo device was then inserted though the 
working channel of the endoscope and the hematoma was evacuated under direct 
visualization. In each case, the majority of the parenchymal hemorrhage component was 
rapidly evacuated, and all patients showed impressive and often immediate improvement 
following the procedure (mean NIHSS improvement from 19 to 5.7). Although further study is 
necessary, clot aspiration devices such as the Apollo catheter may enable rapid and efficient 
minimally invasive clot evacuation without the need for thrombolytic instillation. 

Craniotomy remains the first-line technique for evacuation of an ICH in surgical candidates 
presenting with acute neurologic compromise secondary to mass effect. The disappointing 
results of this same procedure applied to the larger cohort of conscious ICH patients has led to 
renewed interest in MIS approaches to hematoma evacuation. The surgical management of 
ICH is poised for rapid and significant change, with several new technologies for clot 
evacuation in early stages of development. Moving forward, it will be critical to rigorously 
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evaluate these new techniques in the context of ongoing clinical trials and prospective 
registries to definitively establish which patient populations might benefit from MIS hematoma 
evacuation.
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Technical Forum: The Elusive Art of Predicting Which Aneurysm Will Bleed

Ketan R. Bulsara MD

The rapid improvement in MRI technology has allowed us to directly visualize intracranial 
aneurysms with unprecedented clarity, and thus provided some possible radiographic markers 
that may help predict the natural history of a particular aneurysm.  This technical forum will 
provide three perspectives on this rapidly evolving field.

Molecular Imaging of Cerebrovascular Lesions using Ferumoxytol-Enhanced MRI

David M. Hasan, MD

University of Iowa Carver College of Medicine, Department of Neurosurgery

Inflammation is a key component in the pathogenesis of cerebrovascular lesions. A new agent 
has emerged as promising possibility for imaging cerebrovascular lesions. This agent is 
ferumoxytol – a specific paramagnetic magnetic resonance (MR) contrast agent. Ferumoxytol 
is an iron oxide nanoparticle coated by a carbohydrate shell that is used in MRI studies as an 
inflammatory marker as it is cleared by macrophages. Ferumoxytol-enhanced MRI allows 
noninvasive assessment of the inflammatory status of cerebral aneurysms and arteriovenous 
malformations and, possibly, may differentiate "unstable" lesions that require early intervention 
from "stable" lesions that can be safely observed.1-4  Indeed, in a pilot study, 30 unruptured 
aneurysms in 22 patients were imaged 24 hours post ferumoxytol infusion using T2*-GE-MRI 
sequence. 18 of these aneurysms were also imaged at 72 hours post ferumoxytol infusion 
(Figure 1). Aneurysm dome tissue was collected from four patients with early MRI signal 
changes, five patients with late MRI signal changes, and five patients with ruptured 
aneurysms.  The tissue was analyzed using immunostaining for expression of 
cyclooxygenase-1 (COX-1), cyclooxygenase-2 (COX-2), microsomal prostaglandin E2 
synthase-1 (mPGES-1) and macrophages.  In 23% (7/30) of aneurysms, ferumoxytol-
associated signal change in aneurysm walls was observed within the first 24 hours.  Four of 
these aneurysms were surgically clipped.  The remaining three were managed conservatively 
with observation; all three (100%) ruptured within six months (Figure 2).  53% (16/30) of 
aneurysms showed ferumoxytol-associated signal changes in aneurysm walls at 72 hours. 
Eight of these aneurysms were surgically clipped, and eight were managed conservatively, and 
all eight (100%) aneurysms remained unruptured and showed no increase in size at six 
months. Immunostaining showed that aneurysms with early MRI uptake and ruptured 
aneurysms had similar expression of COX-2, mPGES-1, and macrophages. Expression of 
these inflammatory molecules was significantly higher in aneurysms with early MRI uptake 
versus aneurysms with late MRI uptake.  Our pilot study suggests that Ferumoxytol-associated 
signal changes in aneurysm walls within the first 24 hours strongly suggest aneurysm 
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instability and warrant urgent intervention.5  In addition, we were able to use this technique to 
monitor the attenuation effect of aspirin on the inflammatory process in the wall of human 
cerebral aneurysm.6,7  Also, our group used this technique to monitor the inflammatory process 
in human AVMs.8 
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High Resolution Vessel Wall Imaging (VWI) of Intracranial Aneursyms

Charles Matouk MD
Yale Department of Neurosurgery, New Haven, CT

An accumulating body of evidence from multiple, clinical lines of investigation point to vessel 
wall inflammation as an important factor in aneurysm growth and rupture. 

1. Studies of human aneurysm tissue.  In two landmark studies that recovered human 
aneurysm tissue at the time of surgery, the degree of inflammatory cell infiltration was 
shown to be higher in ruptured compared with unruptured aneurysms.1,2

2. Epidemiological studies of unruptured aneurysms.  In a post-hoc analysis of the 
ISUIA dataset, patients who took aspirin (at least 3-times per week) had a significantly 
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lower odds of hemorrhage (OR 0.27; 95% CI, 0.11-0.67, P=0.03) compared with non-
aspirin users.3

3. Advanced MR imaging protocols.  Using ferumoxytol-enhanced MRI, Hasan et al. 
demonstrated pronounced early uptake of ferumoxytol (an inflammatory marker of 
macrophages) in the vessel wall of unstable aneurysms.4 More recently, Vakil et al. 
found increased wall permeability in high risk compared to low risk aneurysms using a 
different imaging technique, dynamic contrast-enhanced MRI.5

Taken together, these data are compelling and focus our attention on the vessel wall as central 
to aneurysm disease pathogenesis and to determinations of rupture risk. 

High-resolution MR vessel wall imaging (MR-VWI) of intracranial aneurysms
Conventional vascular imaging techniques (CTA, MRA, and catheter angiography) are 
essentially “lumenograms,” and can offer only indirect clues to disease in the intracranial 
vessel wall. Direct imaging of the intracranial vessel wall is hampered by the small size of 
target vessels, their tortuosity, and relatively deep location. It is only recently that advanced 
imaging protocols using high-resolution 3T MRI have been adapted from the coronary and 
carotid literature to resolve the intracranial vessel wall in routine clinical practice.6 These 
techniques are collectively referred to as “black-blood imaging” and rely on the suppression of 
blood and CSF signals, thereby revealing the interposed vessel wall. Early experience using 
intracranial high-resolution MR-VWI focused on steno-occlusive disease and demonstrated 
contrast enhancement of the vessel wall in inflammatory vasculopathies, e.,g., cerebral 
vasculitis and symptomatic atherosclerotic plaque.6-8 We therefore hypothesized that vessel 
wall enhancement would also be associated with ruptured intracranial aneurysms. In a 
preliminary report of 5 patients with aneurysmal subarachnoid hemorrhage (SAH), MR-VWI 
showed thick, concentric vessel wall enhancement of the ruptured aneurysm. Importantly, 3 
patients harbored multiple aneurysms, but only the ruptured aneurysm enhanced.9 This was 
the first description of contrast-enhanced, high-resolution MR-VWI in patients with aneurysmal 
SAH. These findings have been confirmed and extended in larger clinical series by 
independent research groups using different “black-blood imaging” techniques.10-11 For 
example, Edjlali et al. described circumferential wall enhancement in 16 of 17 ruptured 
aneurysms.10 Nagahata et al. found wall enhancement in 60 of 61 ruptured aneurysms.11 
Taken together, these findings demonstrate the strong association between ruptured status 
and wall enhancement in aneurysmal SAH. To date it is not known whether wall enhancement 
predates (or predicts) aneurysmal rupture. However the recent finding by Edjlali et al. that 
circumferential wall enhancement was more frequently observed in unstable (and unruptured) 
aneurysms provides a foundation for longitudinal prospective cohort studies to answer this 
question.10

The application of advanced MR imaging techniques, including high-resolution MR-VWI, will 
continue to contribute to a better understanding of intracranial aneurysms, and thereby lead to 
better care for our patients. 
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Dynamic Contrast Enhanced MRI

Sameer A. Ansari, M.D., Ph.D, Parmede Vakil, Ph.D., Bernard R. Bendok, M.D. and Timothy J. 
Carroll, Ph.D.
Departments of Radiology, Biomedical Engineering, Neurology, and Neurological Surgery
Northwestern University, Feinberg School of Medicine, Chicago, IL

Ruptured intracranial aneurysms (IA) result in grave subarachnoid hemorrhage-related 
clinical outcomes. Epidemiological data indicates 4-6% of the population harbors an IA, but < 
1% will actually rupture. Incidental discovery of IAs on standard CT/MR imaging poses a 
clinical dilemma: whether or not to treat an asymptomatic aneurysm. If left untreated, 
aneurysm rupture is associated with a >50% risk of neurological morbidity and mortality. 
Conversely, microsurgical clipping and endovascular treatment approaches have inherent 
procedure related risks. Several large prospective studies including the ISUIA and UCAS have 
established the current standard of reference for guiding treatment selection, but provide only 
broad parameters of hemorrhagic stroke risk based on various patient (age, race, 
cerebrovascular risk factors, environmental exposure) and aneurysm anatomic risk factors 
(size, morphology, aspect ratio, location).1,2 The management of IA could be significantly 
improved if more specific aneurysm risk stratification approaches are developed. Several 
investigators have explored the role of aneurysm hemodynamics associated with aneurysm 
rupture, using either computational fluid dynamics or in vivo 4D flow MRI techniques.3,4 Others 
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have postulated that aneurysm wall pathology may provide insight via inherited or acquired 
gene expression and/or advanced vessel wall imaging techniques to identify markers of 
inflammation. 

Vascular Biology/Epigenetics: The pathogenesis of IA growth and rupture is complicated, 
however chronic inflammation has been postulated to play an important role. Animal and 
human studies have found heightened macrophage infiltration and expression of inflammatory-
related molecules (MMP-2, CXCR-4, NF-kB, TNF-a, MCP-1) in the aneurysm wall, all of which 
may contribute to the histological changes observed in resected IA samples (collagen loss, 
disruption of the elastic lamina, thinning walls).5,6  The understanding of vascular biology and 
genetic mediators serves as fertile ground for understanding the formation and growth of IAs 
and may guide the future development of biologically active endovascular devices, coils and 
stents. 

Advanced Imaging: Although non-invasive imaging can detect aneurysms, prospective 
studies using hemodynamic flow imaging, advance fluid dynamic modeling, or even anatomic 
morphology have been unable to shown a direct causal (i.e. predictive) link to aneurysm 
rupture or remodeling (which carries a 12-fold risk of rupture).  However, using Dynamic 
Contrast Enhanced (DCE) MRI, a widely available imaging technique developed to quantify 
blood-brain barrier permeability, we have obtained interesting results in our evaluation of IA. 
The overall hypothesis is that local inflammatory changes in the IA wall results in significant 
disruption/thinning of the vessel wall, and greater permeability to the contrast agent. These 
effects can be quantified as an increase in ktrans using the multi-compartmental leakage model 
proposed by Tofts et al.7  In a pilot study of unruptured IAs, we noted significant increase in 
ktrans was an independent predictor of IA risk as determined by commonly used morphological 
metrics (Figure 1).8 

Conclusion: The algorithm for treating unruptured, asymptomatic IAs represents a persisting 
clinical challenge. Goals for absolute risk stratification will ultimately depend on a multivariable 
assessment of the patient, aneurysm anatomic factors, and potentially new laboratory/imaging 
techniques to evaluate aneurysm hemodynamics and aneurysm wall pathobiology. 
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Figure 1 The evolution of an untreated PComm IA in a 61 year old male demonstrates that 
elevated ktrans at baseline correlated with aneurysm bleb formation. Morphological changes 
over 1.5 years are observed in CTA (A) and DSA (B) findings; however, initial DCE-MRI 
demonstrated two nearly identical regions with high ktrans (C - arrows) suggesting focal 
aneurysm wall pathology–resulting in eventual aneurysm progression and SAH seen on non-
contrast CT (D – arrows)
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OPPORTUNITIES	
  FOR	
  FUNDING

AANS	
  FELLOWSHIP/GRANTS

h]p://www.aans.org/Grants%20and%20Fellowships.aspx

CNS	
  FELLOWSHIP/GRANTS

h]ps://www.cns.org/grants-­‐awards/cns-­‐foundaYon-­‐fellowship-­‐awards

AMERICAN	
  HEART	
  ASSOCIATION

h]p://my.americanheart.org/professional/Research/FundingOpportuniYes/Funding-­‐
OpportuniYes_UCM_316909_SubHomePage.jsp

BRAIN	
  ANEURYSM	
  FOUNDATION

h]p://www.bafound.org/applying-­‐research-­‐grant

THE	
  ANEURYSM	
  AND	
  AVM	
  FOUNDATION

h]p://www.taafonline.org/pr_grants.html

Calendar
February 9-10, 2014

Cerebrovascular Section Meeting

Nashville, Tennessee

February 11-13, 2015

International Stroke Conference

Nashville, Tennessee

February 20-22, 2015

North American Skull Base Society 
Meeting, Tampa, Florida

May 2-6, 2015

AANS Annual Meeting

Washington, D.C.

June 18-21, 2015

Cerebrovascular Complications 
Conference, Jackson Hole, Wy

September 26-30th, 2015

CNS Annual Meeting

New Orleans, LA
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