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Objective: Evaluate the result of intracranial aneurysm surgery in Maharaj Nakorn Chiang Mai Hospital.
Material and Method: A retrospective study of patients who underwent surgery for intracranial aneurysms between 2003 
and 2007. The patients’ age, gender, signs and symptoms, CT brain findings, Subarachnoid hemorrhage (SAH), World 
Federation of Neurosurgical Society grading (WFNS), and aneurysm location were studied and correlated with outcome 
after surgery.
Results: Two hundred twenty five patients of intracranial aneurysm were operated on between 2003 and 2007. Two hundred 
nine patients (92%) had anterior circulation aneurysms and 18 (8%) had posterior circulation aneurysms. The outcome, 
as evaluated by Glasgow Outcome Scale (GOS), showed good recovery and moderate disability patients (142, 62.9%) were 
classified as favorable outcome group whereas patients with severe disability, vegetative state, and dead (83, 36.9%) were 
classified as unfavorable outcome. According to WFNS grading, the patients with unruptured aneurysm and WFNS grade 
1-2 had favorable outcome in 116 patients (78.37%) and unfavorable outcome in 32 patients (21.62%). Whereas the patients 
with WFNS grade 3-5 had favorable outcome in 32 patients (33.76%) and unfavorable outcome in 51 patients (66.23%).
Conclusion: This study of 225cases revealed 142 cases with favorable outcome and 83 cases with unfavorable outcome. 
Factors that affected the outcome were WFNS grading and age.
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 The result of surgical treatment of intracranial 
aneurysms, in terms of morbidity and mortality,              
are very important. In accordance with many reports 
about the outcome of aneurysms treatment, the 
improvement was due to the development of 
microsurgical techniques, the advanced radiological 
techniques, and intensive care management. The 
present report reviewed the information regarding 
current microsurgical treatment and presents our 
experience between 2002 and 2007.

Material and Method
 The authors studied 225 consecutive cases 
with 251 intracranial aneurysms admitted between 
2003 and 2007 with the initial diagnosis of subarachnoid 
hemorrhage. The patient’s gender, age, pre-operative 

clinical symptoms, CT finding, grading by WFNS 
grading, location of aneurysm, timing of operation, 
result of treatment were studied and evaluated by 
Glasgow Outcome Scale. The diagnosis was based          
on four vessels angiography and some cases with         
CT angiography (CTA). All patients were treated           
by microsurgical technique and such treatment                  
was completed by nimodipine and intensive care 
management. Good recovery and moderate disability 
were classified under the favorable outcome group 
whereas patients with severe disability and death       
were classified under the unfavorable outcome group. 
Approval for the present study was obtained from 
Ethical Committee of Faculty of Medicine, Chiang Mai 
University.

Results
 The present study included 225 cases of 
intracranial aneurysms. The proportion of female to 
male was approximately 1.7:1. Mean age of patients 
was 54.6 years. The youngest was 21 years and the 
oldest was 82 years. The most common symptom was 
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headache (76%) and 84 cases (37.3%) presented with 
sudden loss of consciousness. The aneurysm signs and 
symptoms are shown in Table 1. The data of aneurysm 
grading (WFNS) was shown in Table 2. The patients 
with good grade were 148 (65.8%) and poor grade  
were 77 (34.3%). CT finding showed subarachnoid 
hemorrhage in 174 patients (77%) and other findings 
such as intracerebral hemorrhage, intraventricular 
hemorrhage were 37 patients. CT scan showed normal 
finding in six patients. For angiographic study, 
conventional angiography was done in 154 patients 
(67.8%) and CT angiography was done in 73 patients 
(32.2%). Angiographic finding is shown in Table 3. 
Most common finding was Anterior Communicating 
Artery (A-com) aneurysm 76 (35.5%) and Middle 
Cerebral Artery (MCA) aneurysm 66 (29.1%). Average 
timing prior to surgery was 3.8 days (range 1-30). The 
outcome after surgery is shown in Table 4. The good 
recovery and moderate disability groups were  
classified to favorable outcome. The severe disability, 
vegetative and dead groups were classified to poor 

outcome (Table 5). The favorable outcome groups were 
142 patients (62.9%) and unfavorable outcome group 
were 83 patients (36.9%). The comparative outcome 
with SAH grading is shown in Table 6. 
 
Discussion
 Result of the present study based on gender 
and age were not different from other reports. There 
were more female patients than male (1.7:1). Mean  
age of patients was 54.6 years. There is a female 
preponderance for spontaneous SAH, with women 
outnumbering men by factor of 1.3 to 1.6. The 
incidence of SAH increases with age and plateaus            
in the sixth decade of life(1-6).
 In view of aneurysm location, the common 
locations were at Anterior Communicating Artery 
(A-com), Middle Cerebral Artery (MCA), and posterior 
Communicating Artery (P-com) (82.4%). However, 

Table 1. Data of patients classified by gender age, sign and 
symptom (n = 225)

Variables Number %
Gender
 Male
 Female

 
    82
  143

 
36.4
63.6

Age (mean, range)     54.6 21-82
Signs & symptoms
 Headache
 Diplopia
 Sudden loss of consciousness
 Alteration of consciousness
 Focal neurological deficit
 Nausea and vomiting
 Stiff neck
 Seizure

 
  171
    21
    84
    57
    48
    48
    76
    28

 
76.0
  9.3
37.3
25.3
21.3
21.3
33.8
12.4

Table 2. The World Federation of Neurosurgeons (WFNS) 
classification uses Glasgow coma score (GCS) and 
focal neurological deficit to gauge severity of 
symptoms(18,19)

Grade GCS Focal neurological deficit
1 15        Absent
2 13-14        Absent
3 13-14        Present
4 7-12        Present or absent
5 <7        Present or absent

Table 3. Numbers of patients classified by aneurysm 
grading (WFNS Grading) (n = 225)

Grading (WFNS) Number %
0     7   3.1
1 104 46.2
2   28 12.4
3     9   4.0
4   62 27.6
5   15   6.7

WFNS = World Federation of Neurosurgical Society grading

Table 4. Location of aneurysms (n = 225)

Findings of CTA/angiogram Number %
Anterior site aneurysm
 A-com
 P-com
 ICA
 MCA
 Others

 
  76
  45
  22
  66
  21

 
33.5
19.8
  9.7
29.1
  9.3

Posterior site aneurysm
 Basilar
 PICA
 SCA
 Vertebral
 Others

 
    9
    6
    4
    0
    2

 
  4.0
  2.6
  1.8
  0.0
  0.9

CTA = computed tomography angiography; A-com = anterior 
communicating artery; P-com = posterior communicating 
artery; ICA = internal cerebral artery; MCA = middle cerebral 
artery; PICA = posterior inferior cerebellar artery; SCA = 
superior cerebellar artery
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ACoA was the most common location reported 
(33.5%). Most aneurysms are located within the 
anterior circulation. Internal carotid aneurysms are 
more frequent in women than in men, whereas anterior 
communicating aneurysms are more frequent in men 
than in women(7,8).
 For symptomatic presentation, headache was 
the most common presented symptom. This series       
had a high incident of patients with sudden loss                  
of consciousness and alteration of consciousness 
(62.6%). Headache, nausea, and vomiting are           
present in approximately three quarters of patients. 
Consciousness is frequently altered after SAH. 
Confusion or lethargy is observed in 30% of cases and 
up to 17% of patients are comatose at presentation(1,3,9).

 Angiographic study, CTA was used to detect 
aneurysm in 30% of patients, increased in the last        
two years because CTA is more convenient in an 
emergency. Now CTA is done to detect almost all 
cerebral aneurysms in Faculty of Medicine, Chiang 
Mai University. 3-D-CTA has the same sensitivity and 
specificity in diagnosis of intracranial aneurysms as 
cerebral angiography. The sensitivity in good quality 
3-D-CTA reached 90.4% for lesions of any size(10-13).
 According to WFNS grading, our series had 
a high proportion of poor grade patients (34%). 
Unruptured aneurysm was found in 3.1%.
 Almost all aneurysms were clipped by 
aneurysm clip and treatment was completed by           
oral nimodipine, intensive care management, and         
triple H therapy (Hypertension, Hypervolemia,                
and Hemodilution) for suspected post operative 
vasospasm(14,15). Almost all aneurysms were operated 
on within 72 hours. In remaining cases the surgical 
treatment was delayed due to poor grade or medical 
contraindication. The average time prior to surgery  
was 3.8 days. 
 For poor grade aneurysm, we did emergency 
ventriculostomy and intensive care management until 
clinical improved, then aneurysm clipping was done. 
Poor grade patients had favorable outcome 33.76%. 
The published data suggest that an aggressive 

Table 6. Outcome of patients after surgery evaluated by 
Glasgow outcome scale (n = 225)

GOS Number %
1   30 13.4
2   10   4.4
3   43 19.0
4   29 12.8
5 113 50.4

GOS = Glasgow outcome scale

Level Term Definition
1 Dead Self-explanatory
2 Vegetative state Unable to interact with environment; unresponsive
3 Severe disability Able to follow commands/unable to live independently
4 Moderate disability Able to live independently; unable to return to work or school
5 Good recovery Able to return to work or school

Table 5. The Glasgow outcome scale (GOS)(20)

Table 7. Correlation between WFNS grading and outcome 

Grading GOS, n (%)
1 2 3 4 5 Total

0 0 (0.0)   0 (0.0)   1 (14.3) 0 (0.0)     6 (85.7)     7 (100.0)
1 6 (5.7)   2 (1.9)   8 (7.6) 11 (10.5)   78 (74.3) 105 (100.0)
2   9 (32.2)   0 (0.0)   3 (10.7)   3 (10.7)   13 (46.4)   28 (100.0)
3   1 (12.5)   0 (0.0)   2 (25.0)   2 (25.0)     3 (37.5)     8 (100.0)
4   9 (14.5)   5 (8.1) 25 (40.3) 11 (17.7)   12 (19.4)   62 (100.0)
5   5 (33.3)   3 (20.0)   4 (26.7)   2 (13.3)   1 (6.7)   15 (100.0)
Total 30 (13.3) 10 (4.4) 43 (19.1) 29 (12.9) 113 (50.2) 225 (100.0)

WFNS = World Federation of Neurosurgical Society grading; GOS = Glasgow outcome scale
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management may provide the most reasonable chance 
of neurologic recovery. When treated aggressively, 
between 35% and 53% of poor grade patients 
experience a favorable outcome(16,17).
 Analysis of patient’ s gender, age, preoperative 
clinical symptoms, CT finding, grading by WFNS 
criteria, location of aneurysm, timing of operation and 
result of treatment were studied by Spearman’s Rank 
Correlation. The overall result of treatment correlate 
to Glasgow Outcome Scale and age of patients. Age 
of unfavorable outcome group was higher than 
favorable outcome group statistically significant 
(p<0.001). Interpretation between WFNS grading and 
GOS showed size of the correlation between grading 
and GOS = 45.87% in the opposite direction with 
statistical significant (p<0.05). Poor grade (grade 3-5) 
group had higher incidence of poor outcome than good 
grade and unruptured group. In the present study, the 
mortality rate was 13.3%. Factor that effect high 
mortality and morbidity was a high incident of poor 
grade patients. 

Conclusion
 In summary, there is improvement of outcome 
from early surgery within the first 72 hours from the 
onset of hemorrhage and improved intensive care 
management. Although, high percentage of poor 
outcome (36.7%) in the present series correlated with 
high percentage of high-grade patients. Factor that 
affected outcome were clinical grading and age of 
patients

Potential conflicts of interest
 None.

References
1. Fontanarosa PB. Recognition of subarachnoid 

hemorrhage. Ann Emerg Med 1989; 18: 1199-205.
2. Knuckey NW, Stokes BA. Subarachnoid 

haemorrhage: epidemiology, natural history, and 
surgical treatment. Med J Aust 1981; 2: 651-4.

3. Linn FH, Wijdicks EF, van der Graaf Y, 
Weerdesteyn-van Vliet FA, Bartelds AI, van Gijn 
J. Prospective study of sentinel headache in 
aneurysmal subarachnoid haemorrhage. Lancet 
1994; 344: 590-3.

4. Linn FH, Rinkel GJ, Algra A, van Gijn J. Incidence 
of subarachnoid hemorrhage: role of region,        
year, and rate of computed tomography: a meta-
analysis. Stroke 1996; 27: 625-9.

5. Ostbye T, Levy AR, Mayo NE. Hospitalization 

and case-fatality rates for subarachnoid  
hemorrhage in Canada from 1982 through 1991. 
The Canadian Collaborative Study Group of 
Stroke Hospitalizations. Stroke 1997; 28: 793-8.

6. Simpson RK Jr, Contant CF, Fischer DK, Cech 
DA, Robertson CS, Narayan RK. Epidemiological 
characteristics of subarachnoid hemorrhage in        
an urban population. J Clin Epidemiol 1991; 44: 
641-8.

7. Kongable GL, Lanzino G, Germanson TP, 
Truskowski LL, Alves WM, Torner JC, et al. 
Gender-related differences in aneurysmal 
subarachnoid hemorrhage. J Neurosurg 1996; 84: 
43-8.

8. Nakagawa T, Hashi K. The incidence and 
treatment of asymptomatic, unruptured cerebral 
aneurysms. J Neurosurg 1994; 80: 217-23.

9. Longstreth WT Jr, Nelson LM, Koepsell TD,          
van Belle G. Clinical course of spontaneous 
subarachnoid hemorrhage: a population-based 
study in King County, Washington. Neurology 
1993; 43: 712-8.

10. Lenhart M, Bretschneider T, Gmeinwieser J, 
Ullrich OW, Schlaier J, Feuerbach S. Cerebral CT 
angiography in the diagnosis of acute subarachnoid 
hemorrhage. Acta Radiol 1997; 38: 791-6.

11. Ng SH, Wong HF, Ko SF, Lee CM, Yen PS,                
Wai YY, et al. CT angiography of intracranial 
aneurysms: advantages and pitfalls. Eur J Radiol 
1997; 25: 14-9.

12. Schwartz RB, Tice HM, Hooten SM, Hsu L,        
Stieg PE. Evaluation of cerebral aneurysms           
with helical CT: correlation with conventional 
angiography and MR angiography. Radiology 
1994; 192: 717-22.

13. Velthuis BK, Van Leeuwen MS, Witkamp TD, 
Ramos LM, Berkelbach van Der Sprenkel JW, 
Rinkel GJ. Computerized tomography angiography 
in patients with subarachnoid hemorrhage:             
from aneurysm detection to treatment without 
conventional angiography. J Neurosurg 1999; 91: 
761-7.

14. Batjer HH. Timing of operation for ruptured 
aneurysms: early surgery. In: Ratcheson RA,  
Wirth FP, editors. Ruptured cerebral aneurysms: 
perioperative management. Baltimore: William & 
Wilkins; 1994: 46-53.

15. Bonita R, Thomson S. Subarachnoid hemorrhage: 
epidemiology, diagnosis, management, and 
outcome. Stroke 1985; 16: 591-4.

16. Bailes JE, Spetzler RF, Hadley MN, Baldwin HZ. 



818 J Med Assoc Thai Vol. 96 No. 7  2013

Management morbidity and mortality of poor-
grade aneurysm patients. J Neurosurg 1990; 72: 
559-66.

17. Le Roux PD, Elliott JP, Newell DW, Grady MS, 
Winn HR. Predicting outcome in poor-grade 
patients with subarachnoid hemorrhage: a 
retrospective review of 159 aggressively managed 
cases. J Neurosurg 1996; 85: 39-49.

18. Drake CG, Hunt WE, Sano K, Kassell N, Teasdale 
G, Pertuiset B, et al. Report of World Federation 

of Neurological Surgeons Committee on a 
Universal Subarachnoid Hemorrhage Grading 
Scale. J Neurosurg 1988; 68: 985-6.

19. van Gijn J, Bromberg JE, Lindsay KW, Hasan D, 
Vermeulen M. Definition of initial grading, 
specific events, and overall outcome in patients 
with aneurysmal subarachnoid hemorrhage. A 
survey. Stroke 1994; 25: 1623-7.

20. Jennett B, Bond M. Assessment of outcome after 
severe brain damage. Lancet 1975; 1: 480-4.

ผลการผาตัดรักษาผูปวยหลอดเลือดสมองโปงพองในโรงพยาบาลมหาราชนครเชียงใหม: รายงานผูปวย 225 ราย

วนรักษ วัชระศักด์ิศิลป, เกรียงศักด์ิ ลิ้มพัสถาน, ธัญญา นรเศรษฐธาดา, ธนัฐ วานิยะพงศ

วตัถปุระสงค: เปาหมายของการศึกษาน้ีเพือ่ศกึษาถึงผลการรักษาหลอดเลือดสมองโปงพองดวยวิธกีารผาตดัในโรงพยาบาลมหาราช
นครเชียงใหม
วัสดุและวิธีการ: เปนการศึกษาแบบเก็บรวบรวมขอมูลยอนหลังในผูปวยท่ีเขารับการผาตัดรักษาหลอดเลือดสมองโปงพอง             
ในโรงพยาบาลมหาราชนครเชียงใหมตั้งแตป พ.ศ. 2546-2550 โดยเก็บขอมูลเกี่ยวกับ อายุ, เพศ, อาการและอาการแสดง,      
เอกซเรยคอมพวิเตอรสมอง, ระดับความรนุแรงของเลือดออกในเย่ือหุมสมอง (WFNS grading), ตาํแหนงของหลอดเลอืดโปงพอง 
นําไปศึกษาถึงความสัมพันธตอผลการรักษาหลังการผาตัด
ผลการศึกษา: ผูปวยหลอดเลือดสมองโปงพอง 225 ราย ไดรับการผาตัดระหวางป พ.ศ. 2546-2550 โดยผูปวย 209 ราย มี 
หลอดเลือดสมองโปงพองบริเวณ anterior circulation และผูปวย 18 ราย มีหลอดเลือดสมองโปงพองบริเวณ posterior 
circulation ผลการรักษาศกึษาโดยใช Glasgow Outcome Scale (GOS) พบวาผูปวยมผีลการรกัษาทีน่าพึงพอใจ 62.9% และ
มีผลการรักษาท่ีไมนาพึงพอใจ 36.9% ผลการรักษาแบงโดยระดับความรุนแรงของเลือดออกในช้ันเย่ือหุมสมองพบวา WFNS 
grade 0-3 มีผลการรักษาที่นาพึงพอใจ 78.37% และไมนาพึงพอใจ 21.62% ขณะที่ผูปวยท่ี WFNS grade 3-5 มีผลการรักษา
ที่นาพึงพอใจ 33.76% และไมนาพึงพอใจ 66.23% 
สรุป: จากการศึกษาผูปวย 225 ราย พบวามีผลการรักษานาพึงพอใจ 142 ราย และ 83 รายมีผลการรักษาไมนาพึงพอใจ โดย
ปจจัยที่มีผลตอผลการรักษาคือ WFNS grading และอายุของผูปวย


