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Contralateral Pterional Microsurgical Approach 
for Bilateral Supratentorial Aneurysms: 

Outcomes Comparison between 60 Consecutive Patients with 144 Aneurysms 
and 2144 Standard Aneurysm Cases 



Incidence of Multiple/Bilateral 
Supratentorial Aneurysms 

Multiple aneurysms: 
Estimated average prevalence of 25% (range 5-34%) 

 
Bilateral supratentorial aneurysms: 

Estimated average prevalence of 7% (range 1-14%) 



First Reports of Contralateral 
Approaches for Bilateral Aneurysms: 

1977 and 1981 

• 1977: MG Yasargil et al. (Zurich, Switzerland) 
  One case of bilateral OphA aneurysms 
  Yasargil MG et al. Surg Neurol 8:155, 1977 

 
 
• 1981: S Nakao et al. (Osaka, Japan) 

   Two cases of contralateral OphA aneurysms 
   Nakao S et al. J Neurosurg 54:532, 1981 



Contralateral Approaches for Aneurysms: 
 16 Case Reports and 12 Series (1977-2010)  

•  16 case reports (1-4 cases per report) 
•  12 series (9-51 cases per series): 

1) MG Yasargil (Switzerland) Microneurosurgery, 1984 (11) 
2) J Vajda et al. (Hungary) Neurosurgery 22:662, 1988 (39) 
3) JC Lynch, R Andrade (Brazil) Surg Neurol 39:120, 1993 (19) 
4) E de Oliveira et al. (Brazil) Acta Neurochir 138:1, 1996 (51) 
5) E Oshiro et al. (Johns Hopkins, USA) J Neurosurg 87:163, 1997 (9) 
6) G Fries et al. (Germany) Neurosurgery 41:333, 1997 (9) 
7) Y Kakizawa et al. (Japan) Neurosurgery 47:1130, 2000 (11) 
8) JHA McMahon et al. (Australia) J Clin Neurosci 8:319, 2001 (27) 
9) AA de Sousa et al. (Brazil) Surg Neurol 63(S1):1, 2005 (30) 
10) R Santana, L Casulari (Italy) J Neurosurg Sci 50: 1, 2006 (43) 
11) T Hong, Y Wang (China) Surg Neurol 72: S1-23, 2009 (8) 
12) A Rajesh et al. (India) Jl Clin Neuroscience 17: 1294, 2010 (10) 
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Review of the Literature (1977-2010) 
Distribution of Contralateral Aneurysms 

OphA 
30% (76) 

PCoA/AChA 
23% (57) 

ICA bif. 
10% (25) MCA bif. 

33% (82) 

Clinoidal 
4% (10) 

Total Number 
of Aneurysms 
         250 



Cadaveric Anatomical Study 
and Early Series (9/23 patients) 

Oshiro EM, Rini DA, Tamargo RJ 
Jl Neurosurg 87: 163, August 1997 

•  16 adult cadaver heads: 
 10 formalin-fixed specimens 
 6 silicone-injected fresh specimens 

 
•  Pterional (frontosphenotemporal) craniotomies 
 
•  Anatomical morphometry and 

 microsurgical dissection 
 of contralateral corridors 







Exposure of the Region of the Contralateral 
Ophthalmic Artery 

•  OphA origin exposed in 62% of specimens 
 
•  Optimum corridor is interoptic space 
 
•  Incision of falciform fold is critical 
 
•  Mobilization of optic nerve is necessary 



Exposure of the Region of the Contralateral 
Posterior Communicating Artery 

•  PCoA origin exposed in 50% of specimens 
 
•  Optimum corridor is usually interoptic space 

 and less commonly the opticocarotid space 
 
•  Incision of falciform fold is critical 
 
•  Mobilization of optic nerve is necessary 



Exposure of the Region of the Contralateral 
Anterior Choroidal Artery 

•  AChA origin exposed in 62% of specimens 
 
•  Optimum corridor is opticocarotid space 
 
•  Incision of falciform fold is critical 
 
•  Mobilization of optic nerve is necessary 



Exposure of the Contralateral 
Internal Carotid Artery Bifurcation 

•  ICA bifurcation exposed in 100% of specimens 
 
•  Optimum corridor is supracarotid space 



Exposure of the Contralateral MCA Bifurcation 

§  M1 segment: range 7.0-26.0 mm, mean 13.5 mm  
§  Successful exposure if M1 segment < 14 mm 
§  MCA bifurcation exposed in 62% of specimens 



Successful Contralateral Exposure by Artery Site 

OphA segment 
62% 

PCoA segment 
50% 

AChA segment 
62% 

ICA bifurcation 
100% 

MCA bifurcation 
62% 





50 year-old female with incidental, unruptured right OphA and 
left ICA termination aneurysms approached from RIGHT craniotomy 

Rt OphA aneurysm 

Lt ICA aneurysm 

Intraoperative Angiogram 

Intraoperative Angiogram 

Right 
Craniotomy 

Right 
ophthalmic 
aneurysm 

 
 

Left 
ICA 

termination 
aneurysm 



Contralateral (CL) Approach: Ten Steps 

1.  Wide and low frontosphenotemporal craniotomy 
2.  Opening the ipsilateral Sylvian fissure 
3.  Dissection and clipping of ipsilateral aneurysm 
4.  Dissection of entire optic apparatus 
5.  Puncturing the lamina terminalis 
6.  Dissection of CL optic nerve 
7.  Division of CL falciform fold (Drilling of clinoid?) 
8.  Exploration of interoptic triangle (proximal control) 
9.  Exploration of opticocarotid triangle 
10.   Dissection and clipping of CL aneurysms 



Pterional Craniotomy for Contralateral Approach 



The Superficial and Deep Compartments of the Sylvian Fissure 



Exposure of entire optic apparatus 

Incision of lamina terminalis 

Steps for Exposure of Contralateral Aneurysms 

Division of falciform fold 

Full contralateral exposure 



Exposures of Contralateral Aneurysms 

Ophthalmic region aneurysm 

Carotid termination aneurysm 

Communicating region aneurysm 

M1 segment aneurysm 



Technique Paper: July 2005 



Contralateral Approaches 
to Bilateral Aneurysms: 

Questions 

1) When should it be attempted? 
 
2) How frequently is it successful? 
 
3) What are the patient outcomes? 



Personal Prospective Series 

1.  May 1992 to April 2010 (18 years) 

2.  Out of 613 total cases, 72 (12%) had bilateral 
 supratentorial aneurysms 

 
3.  Contralateral approach performed in 60 patients 

  
3.  Of the 60 cases: 

 - 67% were unruptured and 33% had SAH 
 - Average of 2.4 aneurysms per patient 
 - Total of 144 aneurysms (69 contralateral) 
 - All SAH patients were operated 
  within 48 hours of presentation 



Surgical Selection Criteria 

1.  Only aneurysms less than 11 mm were 
 considered for the contralateral approach 

2.  In SAH cases, the craniotomy was performed  
 on the side of the ruptured aneurysm 

 
3.  In unruptured cases, the craniotomy was 

 performed either: 
  on the side of the largest aneurysm 
   or 
  on the side of the PCoA/AChA aneurysm, 
  which are most difficult contralaterally 



Locations of 69 Contralateral Aneurysms 
(From a total of 144 aneurysms in 60 patients) 

OphA – 28% 

PCoA – 36% 

ICA bif. – 13% MCA bif. – 1% 

Clinoidal – 9% Total Number 
of Aneurysms 
         69 

AChA – 7% 

SHA – 6% 



Why and how frequently was the contralateral 
approach NOT pursued? 

Not pursued due to complexity of ipsilateral or contralateral aneurysm 
 (e.g., > 25 mm) or site of contralateral aneurysm (e.g., distal MCA) 

 
1. Unruptured aneurysms: 

 - Not pursued in 13% of cases (6/46) 
 
2. SAH: 

 - Not pursued in 23% of cases (6/26) 
 
3. Total: 

 - Not pursued in 17% of cases (12/72) 



When planned and pursued (in 60 out of 72 cases), how 
frequently was the contralateral approach successful? 

1.  In unruptured cases: 
 - CL approach completed successfully in 85% (34/40) 
 - Aneurysm exposed but not repaired in 15% (6/40) 
  All 6 with PCoA aneurysms 

 
2.  In SAH cases: 

 - CL approach completed successfully in 45% (9/20) 
 - CL approach abandoned in 55% (11/20) 
  All 11 because of brain edema 

 
3.  In total: 

 - CL approach completed successfully in 72% (43/60) 
 - Aneurysm exposed but not clipped in 10% (6/60) 
 - CL approach abandoned in 18% (11/60) 



Rate of Successful Repair of Unruptured Contralateral Aneurysms 

OphA – 93% 

PCoA – 50% 

ICA bif. – 100% MCA bif. – <50% 

Clinoidal – 100% Total Number 
of Aneurysms 
         69 

AChA – 50% 

SHA – 100% 
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CL aneurysm successfully treated	


 	


CL aneurysm clipping abandoned because of poor visualization or edema	


 	


CL pterional approach not attempted due to complexity of the CL aneurysm	





DEMOGRAPHICS 
 2144 Standard Approach Patients  

compared to 
60 Contralateral Approach Patients 

Standard Care Contralateral Craniotomy 

Number of patients N=2144 N=60 

Age (Mean + SD) 52.8 + 13.4 51.0 + 10.3 

Gender Female 74.9% Female 81.7% 

Race 
Caucasian: 66.4% 

African-American: 29.4% 
Hispanic, Asian: 4.2% 

Caucasian: 56.7% 
African-American: 36.7% 

Hispanic, Asian: 6.7% 

Aneurysm Presentation SAH 50.2% SAH 33.3% 

Form of Therapy Craniotomy 70% 
Endovascular 30% Craniotomy 100% 



Glasgow Outcome Score (GOS) 

GOS    Description 
    5   Good recovery, resumption of normal life 
    4   Independent lifestyle with moderate disability 
    3   Severe disability, dependent for daily support 
    2   Persistent vegetative state 
    1   Death 
 

    Jennett B, Bond M Lancet 1:480, 1975 



OUTCOMES (GOS at Discharge) 
 2144 Standard Approach Patients  

compared to 
60 Contralateral Approach Patients 

Standard Care 
(Total n=2144) 

Contralateral Craniotomy 
(Total n=60) p-value 

Unruptured 4.6 + 0.8 
(n=1046) 

4.5 + 0.8 
(n=40) p = 0.64 

SAH Grade 1 4.1 + 1.1 
(n=519) 

4.0 + 0.7 
(n=13) p = 0.77 

SAH Grade 2 3.4 + 1.2 
(n=260) 

4.5 + 0.7 
(n=2) p = 0.35 

SAH Grade 3 3.0 + 1.0 
(n=119) 

1.0 
(n=1) p = 0.29 

SAH Grade 4 2.4 + 1.1 
(n=126) 

3.0 + 0.0 
(n=4) p = 0.27 

SAH Grade 5 1.9 + 1.1 
(n=74) --- n/a 



Conclusions 

1.  The contralateral (CL) approach is as safe 
 as standard microsurgical or endovascular  
 approaches in carefully selected patients 

 
2.  Clinoidal, OphA, SHA, and ICA termination  

 aneurysms are most favorable for CL approach 
 
3.  PCoA, AChA, and MCA aneurysms are most  

 difficult for CL approach 
 
4.  In the presence of SAH, the CL approach 

 cannot be completed in 55% of cases 



The Johns Hopkins University School of Medicine 
Department of Neurosurgery 

Baltimore, Maryland 


