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Brain Aneurysm Surgery
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Aneurysm Treatment _ RCT

• International Subarachnoid 
Aneurysm Trial (ISAT)*
• Clipping N=1070   vs.     Coiling   N= 

1073

Poor outcomes at 1 year:
• Clipping 30.9%     vs.      Coiling  23.5%

Re-bleeding rate: 
 Clipping (n=3)   <       Coiling (n=10)

* Lancet, Oct., 2002 and Sept., 2005;     

• The Barrow Ruptured Aneurysm 
Trial (BRAT)**
• Clipping  N=238 (209 assigned) vs. 

Coiling   N= 233 (199 assigned)
• 38% (75/199) assigned to coil crossed 

over to clip
• 1.9% (4/209) assigned to clip crossed 

over to coil

Poor outcomes (mRS >2) At 1 year:  
• Clipping 33.7% vs Coiling 

23.2%
• Re-bleeding rate:  No difference 

** J Neurosurgery, Jan., 2012 



Case example: Pipeline Embolization Device 
for a giant ICA aneurysm 



6 month f/u

Before Pipeline 6 month after Pipeline

Before Pipeline 6months after Pipeline



Case example: Basilar Tip aneurysm, WEB device
10 x 7 mm

Before treatment 10 min after WEB

6 Months F/U



Brain aneurysm treatment has changed drastically 
since year 2002, Risk reduction

• Endovascular therapy has been the 
treatment of choice for 60 -70% of 
aneurysms

• Open surgery are typically performed in 
situation of complex aneurysm and parent 
artery anatomy not suitable for 
endovascular therapy, or a very small 
percentage cases need bypass 
revascularization. 

• Endovascular therapy has expanded 

 beyond  coiling. 



More patients with unruptured 
brain aneurysms discovered 
nowadays 

• More and more small unruptured aneurysms 
discovered incidentally:  MRI for HA, CT and CTA for 
minor head trauma, or stroke work-up, etc. 

• Remember, 2 – 5% popular have brain an aneurysm.



More treatment options for aneurysms

Coiling (with or without balloon assistance)

Stent assisted coiling 

Intraluminal flow diversion devices: Pipeline, Surpass, Silk, FRED X…

Intrasaccular devices: WEB, Contour…

Open surgical clipping 

Bypass revascularization with parent artery sacrifice. 



However, Aneurysm Treatments Carry Risks

• Unruptured aneurysms

morbidity mortality author

Diversion Device (Pipeline, Surpass) ischemia 4 - 7%; hemorrhage 0 - 3% Feigen et al, 2022

FRED 3.90% 1.40% Waqas et al

Woven EndoBridge (WEB) 6.5% + 3.1% 1% Mantilla et al, 2023

Flow diversion device for bifurcation 
aneurysms 22% Kashkoush et al, 2023

Coil 12% 1% ISUIA

Clip 12% 3.80% ISUIA

Coil 10% 0.40% Johnson et al

Clip 18.50% 2.30% Johnson et al



So, An old question, and a key focus of 
aneurysm treatment  in 2023… 

• Decision of Treatment vs. Conservative 
management on patients with unruptured small 
aneurysms given the aneurysm Rupture Risk and 
the potential Treatment Risk

• How to  meaningfully observe  or monitor a unruptured 
aneurysm? When and why to proceed for treatment?

Risk of aneurysm rupture Risk of treatment



ISUIA suggest small aneurysms carried very 
little risk of rupture



Case example, a 
ruptured tiny 
aneurysm

• 69 yrs old female presented with HH 3 SAH on 9/11/2023. 

At admission At admission, 3D DSA 7 days later, 3D DSA



Small unruptured aneurysms do rupture



Risk factors 
for 
aneurysm 
rupture

• Cigarette smoking, 2x

• Prior rupture from another aneurysm, 1.5x

• Family history of rupture, 2 or more 1st degree 
relatives, 17x

• Aneurysm growth, 12x

• Irregular aneurysm shape, 1.6x 

• Daughter sac on aneurysm, 7x



Aneurysm growth

In a pooled analysis of 10 international cohorts of radiologically followed UIA patients, UIA 

growth was seen in 17% of the followed 1507 patients and in 14% of the 1909 aneurysms during 

5782 patient-years of follow-up.44 

a) The 3-year growth risk ranged from 5% to 42% and the 5-year growth risk from 9% to 60%, 

depending on the risk factor status.43 

b) The absolute risk of rupture of an aneurysm with detected growth from a total of 312 patients 

with 329 growing aneurysms. During the 864 aneurysm-years of follow-up, 25 (7.6%) of the 

aneurysms ruptured in 24 patients. The absolute risk of rupture after growth was 2.9% (95% 

CI 0.9–4.9) at 6 months, 4.3% (95% CI 1.9–6.7) at 1 year and 6.0% (95% CI 2.9–9.1) at 2 

years.2 

c) In the triple-S (size, site, shape) prediction model, the 1-year risk of aneurysm rupture after 

growth ranged from 2.1% to 10.6%. 



The most difficult decision 
making by far is based 
“aneurysm growth”

• It is extremely difficult monitoring 
aneurysm size changes by 2D 
measurements. 

• 3D Volumetric comparison is much 
more sensitive. However, it is quite a 
challenge with manual calculation. 



One of the most important and provocative 
developments in 2023

• Monitoring aneurysm  size changes with artificial 
intelligence (AI) based volumetric comparison of 
aneurysms on CTA over the time. 
• Much more sensitive



• Using RAPID Aneurysm 
Software to achieve aneurysm 
volumetric comparison during 
their observation periods. 



In summary

• Technologies in treatment of brain aneurysms have advanced 
dramatically, that enable us to obliterate aneurysms with a long list of 
procedure options. 

• However, balance of the treatment risk and natural history of 
unruptured aneurysms must be the key for decision making. 

• Among many risk factors for aneurysm rupture, utilize AI for 
volumetric monitoring of the aneurysm growth is likely a game 
changer in the decision making of unruptured aneurysm treatment 
prior to aneurysm rupture. 



Thank you
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