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What constitutes a dangerous cerebral aneurysm?

• Patient age
• Location

• Comorbidities



What constitutes a dangerous cerebral aneurysm?

• Patient age
• Location

• Comorbidities
• Morphology
• Prior SAH

• Gender
• Aneurysm size



Small unruptured aneurysms – How do you counsel?

• 67F retired school bus driver h/o DM2 (BMI 27) and migraines with 
incidental bilateral ICA PCoA aneurysms



Prospective trials suggest low risk of small 
aneurysm rupture



We see small aneurysms rupture all the time

39M – 4mm ACoA

44F – 3mm basilar apex

38F – 3mm PCoA

60F – 2mm MCA bifurcation



25-year retrospective study of ruptured ANR at Johns 
Hopkins 



>1300 SAH, vessel of origin unchanged over time



Most recent 5yr interval:

• 50% 5mm or less 

• 84% <10mm



Similar trend toward increasing proportion of very small 
aneurysms in the literature

Author
Publication 
year Location Patients

Enrollment 
start

Enrollment 
finish

<5mm 
(%)

Lee et al. (40) 2015 Korea 200 2012 2014 47
Froelich(26) 2016 Australia 131 2010 2015 49
Dolati(27) 2015 Canada 123 2008 2012 37
Zhao(28) 2014 China 766 2006 2013 51
Kashiwazaki(16) 2013 Japan 851 2003 2011 28
Tahir(17) 2009 Pakistan 55 2004 2007 24
Nahed(18) 2005 USA 152 2001 2004 33
Taylor(19) 2004 USA 127 1998 1999 33
Forget(20) 2001 USA 245 1996 2000 35
Shiue(21) 2011 Australia 432 1995 1998 22
ISAT(24) 2002 Intl 2143 1994 1997 52
Horiuchi(22) 2006 Japan 2577 1988 2002 39
Osawa(23) 2001 Japan 2055 1988 1998 38
Ohashi(42) 2004 Japan 280 1984 2001 26
Inagawa(41) 2010 Japan 285 1980 1998 24
Kassell(12) 1983 Intl 676 1980 1987 13
Rosenorn(13) 1993 Denmark 908 1978 1983 18
Sundt(14) 1982 USA 644 1969 1981 23
Mccormick(15) 1970 USA 54 1970 1970 4



Increased use of noninvasive vascular imaging has 
identified more unruptured aneurysms



Small aneurysms missed on noninvasive imaging



Increased identification has led to increased interventions for 
unruptured aneurysms

Over 25 years, elective interventions for 
have increased from 33% to 80% of total 

aneurysm treatments at JHH 



SAH incidence has not changed despite increased elective 
treatments

4mm ACoA



Majority of patients in ISUIA selected out for elective 
intervention

Patients with aneurysms thought to be 
most vulnerable were certainly among 

the majority (58%) of ISUIA enrollees who 
were selected out for surgery



Less selected prospective studies have shown annual rates 
of rupture approaching 1%



AHA has dropped language recommending 
conservative treatment of aneurysms <10mm



Early case at Strong: 49F 3mm ruptured A2-3 aneurysm



Implications for counseling patients with cerebral 
aneurysms

• Size threshold limits 
identification of dangerous ANR 
and ability to reduce SAH

• Patients with incidental 
aneurysms  of all sizes should 
be evaluated for rupture risk

5mm MCA1mm ICA termination



Small bilateral posterior communicating artery 
aneurysms obliterated with flow diversion



Low complications in the largest single-institution 
experience with flow diversion

PED 10mm true ophthalmic



Expanding endovascular toolbox



Open surgery needed: Unruptured true PICA
• 63F p/w vertigo and 4mm irregular aneurysm along lateral medullary segment 

of PICA treated w/ far lateral SOC for clipping



Open surgery needed: True aneurysm of a fetal 
posterior communicating artery
• 40M p/w headaches and blurry vision





ISUIA relies on inflated estimate of risks associated with treatment



Subsequent studies of elective coiling have shown lower risks


