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Aim: Subarachnoid hemorrhage (SAH) from aneurysm rupture accounts for approximately 3% of all strokes. A significant 

improvement in surgery and endovascular procedures has reduced mortality and morbidity. Nowadays, endovascular 

treatment is a viable alternative to conservative treatment in elderly patients. We designed a retrospective observational study 

on all endovascular procedures carried out in our department in order to evaluate the outcome in elderly patients compared 

with a younger cohort. 

Methods: A total of 378 patients with aneurysmal SAH were treated with detachable platinum coils in our department (1994–

2009). Of these, 310 patients were aged 20–69 years and 68 were aged over 70 years. Data were stratified according to Hunt–

Hess (H–H) grade at admission. The mean follow up was 4.8 years. The final outcome was evaluated through the Glasgow 

Outcome Scale (GOS). 

Results: We observed a favorable outcome (GOS 5–4) in both groups of patients admitted with moderately good clinical 

conditions (H–H 1–3), with no statistically significant difference. In contrast, in the case of H–H grade at admission 3, we 

observed a statistically significant poor outcome in elderly patients. 

Conclusions: We consider the endovascular treatment as first choice for elderly patients presenting with a good H–H grade at 

admission. Quick functional recovery and reduced hospitalization time were observed. Unlike young patients, a chance of 

recovery in elderly patients with H–H 4–5 is more difficult to achieve. Therefore, a conservative approach should be 

considered.  
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Introduction 
Subarachnoid hemorrhage (SAH) from aneurysm rupture accounts for approximately 3% of all strokes.1 A significant 

improvement in surgery and endovascular procedures has reduced mortality and morbidity. Nevertheless, the overall outcome 

remains relatively poor.2 The case-fatality rate varies between 32% and 67%.3 A total of 30% of survivors remain 

dependent on others, mainly as a result of persistent cognitive impairment rather than focal neurological deficits.4,5 

The incidence of SAH increases with advancing age, reaching 78/100 000 per year in the eighth decade compared with 15/100 

000 per year observed until the sixth decade. Furthermore, longer life expectancies and improved health has resulted in an 

increased proportion of elderly people in the general population. Hence, the elderly account for a significant number of the 

patients presenting with SAH. 

Thirty years ago, aggressive management was not considered feasible in elderly patients, and a conservative treatment was 

advocated in patients aged more than 60 years.6 Recently, a benefit from treatment of aneurysm rupture was observed in some 

elderly patients.7–9 Nevertheless, older patients have a greater risk of poor outcome than younger patients.10,11 This is mainly 

because of poorer clinical grades on admission12,13 and higher frequency of comorbidity.10,14 It is wellrecognized that surgical 

treatment of aneurysms, whether ruptured or unruptured, carries increased morbidity in elderly. 

In contrast, endovascular treatment is a viable alternative. 

In view of life expectancy, the risk of recanalization might be acceptable in this population. However, it has not yet been 

clearly shown what the advantages of this approach are compared with a conservative choice.  

Therefore, we designed a retrospective observational study on all procedures carried out in the past 16 years in the Department 

of Neuroscience, University of Turin, Turin, Italy. Two cohorts of patients, in the age groups 20–69 years and 70–82 years, 

respectively, were compared with statistical analysis. The results were stratified according to the severity of SAH at onset. 

Finally, we discussed the benefits and limits of endovascular treatment in elderly patients. 

 

Materials and methods 
In the period 1994–2009, 378 patients with SAH as a result of aneurysm rupture were treated in our department. We used 

detachable platinum coils (GDC, Boston Scientific, MA, USA) according to the technique described by Bergui et al.15 

A total of 68 patients (18%) of the present series were 70–82 years-of-age (mean 74 years, SD 1 4.44) with female 

predominance (52 women, 16 men). A total of 28 patients (41.2%) presented with Hunt–Hess (H–H) grades 1–2, 22 (32.3%) 

with grade 3 and 18 (26.5%) with grades 4–5 (Table 1). Endovascular treatment was carried out within 72 h of bleeding. 

A total of 310 (82%) were 20–69 years-of-age. H–H grades at admission are shown in Table 2. 

The clinical outcome was evaluated with the Glasgow Outcome Scale (GOS).16 Clinical follow up was carried out in all 

patients in both cohorts (minimum follow up 8 months; median 4.8 years). The statistical analysis was carried out using the 

GraphPad Software (GraphPad Software, San Diego, CA, USA). 

 



Results 
The overall outcome was stratified according to the H–H grade at admission (Tables 1 and 2). In elderly patients, we observed 

a favorable outcome in 44 cases (64.7%). The rate of good outcomes in the 20–69 years cohort was higher (78.4%), but the 

difference was not statistically significant (c2 = 1.4, P = 0.24). 

The rate of patients discharged with a poor outcome (GOS 3–1) was significantly (c2 = 4.3, P = 0.04) higher in elderly patients 

(24/68, 35.3%) than in younger patients (67/310, 21.6%). 

After stratification, we observed a favorable outcome (GOS 5–4) in both groups of patients admitted with good clinical 

conditions (H–H 1–2), with a statistically not significant difference (c2 = 0.01, P = 0.91). Similarly, a good outcome (GOS 5–

4) was observed in patients with H-H 3, without significant differences between the two cohorts (c2 = 0.3, P = 0.55). 

In contrast, in cases admitted with H–H 4–5, we observed a worse outcome in elderly patients. As a matter of fact, almost 

80% of patients over 70 years (14/18, 77.8%) showed aGOS 3, compared with just over40% of cases (33/79, 41.8%) in the 

younger cohort. The difference was statistically significant (c2 = 3.9, P = 0.04). 

Embolization was complicated by ruptured aneurysms in two elderly patients (2.9%) and in five younger patients (1.6%), 

respectively. Additional embolization allowed aneurysm exclusion in all cases. The difference in the iatrogenic rupture rate 

was not statistically significant (c2 = 0.4, P = 0.49). 

A higher thromboembolic complication rate (c2 = 3.6, P = 0.056) was observed in elderly patients (6/68, 8.8%) versus the 

younger cohort (11/310, 3.5%). Among these, just three patients (1 elderly patient), all admitted with H–H 3, showed 

definitive neurological impairment. 

The procedural time was slightly higher in elderly patients. Analysis of our operator logs showed an average of 54 min for a 

single aneurysm coiling, approximately 11 min longer than a single embolization in younger patients. 

 

Discussion  
The treatment of hemorrhagic stroke in elderly patients is a multidisciplinary challenge. Age and comorbidities frequently 

lead to a conservative treatment. We considered an aggressive approach in cases of SAH as a result of aneurysm rupture. 

In previous studies, the cut-off age for elderly was 65 years.13,17,18 Nevertheless, the chronological definition should be updated 

according to the increase in life expectancy. Therefore, we preferred to use 70 years as the cut-off age. 

The outcome after SAH, regardless of treatment, is strongly influenced by several variables: patient factors (age, sex, 

comorbidities, Fisher and H–H grades, time to treatment), aneurysm factors (size, morphology and location) and institutional 

factors (availability and experience of endovascular services and neurosurgeons, first aid evaluation).19 

The H–H grade at admission represents the most relevant prognostic factor. Among elderly patients, 44 patients (64.7%) were 

discharged with a favorable outcome (GOS 5–4). Of these, 42 patients (95.5%) presented with H–H 1–3, and just two (4.5%) 

with H–H 4–5. Similarly, in the younger group, a good outcome was observed in 243 patients (78.4%). The H–H grade at 

admission was 1–3 in 210 patients (86.4%) and 4–5 in 33 cases (13.6%). 

Comparing the outcome of older and younger patients with poor clinical condition at admission (H–H 4–5), elderly patients 

showed a significantly worse outcome. A total of 14 out of 18 (77.8%) patients in the older group presented a GOS 3, 

whereas 33out of 79 in the younger group (41.8%) presented an unfavorable outcome. 

In all patients of both groups, we carried out the endovascular treatment within 72 h from bleeding. 

Early aneurysm treatment is achieved to prevent the increased risk of rebleeding reported in elderly patients as a result of less 

elastic properties of vessels and decreased responsiveness to vasospasm agents.9,13,20  

In the present series, no major complications related to the endovascular treatment were observed. Additional embolization 

allowed for complete aneurysm exclusion to be achieved in the case of iatrogenic rupture, and surgery was always avoided. 

The risk of rupture did not appear to be related to the age of patients. In contrast, the perioperative thromboembolic 

complication rate was higher in elderly patients. The increased risk is probably as a result of atheromatous degeneration of the 

cerebral and cervical arteries. In the present series, after thromboembolism (6/68, 8.8%), no case of massive cerebral infarct 

was observed and only one elderly patient, admitted with H–H 3, showed definitive neurological impairment. Therefore, the 

complication rate is higher in elderly patients, but it does not lead to a statistically significant impact on the outcome, which is 

above all influenced by the H–H grade at admission. 

We observed a slight difference in the procedural time. We assume that greater rigidity and tortuosity of arteries led to 

lengthening of the embolization time in elderly patients. 

The length of hospital stay for stroke is generally high. On average, medical reasons account for the major length of 

hospitalization. Furthermore, nonmedical reasons, such as waiting for placement in a nursing home, might increase the days of 

stay. The mean length of hospitalization, mostly in elderly, might be influenced by the choice of treatment. A conservative 

approach can delay the time of discharge for medical and non-medical reasons. Functional independence is difficult to achieve 

and the transition to “long-term” care facilities is problematic. A prolonged hospitalization can lead to an increased risk of 

complications and compromise the recovery. Furthermore, the risk of rebleeding should always be considered. 

In our experience, we observed a good outcome (GOS 5–4) in patients admitted with H–H 1–3. The treatment allowed the 

functional recovery to be optimized in all cases. We did not observe major complications and all patients were discharged at 

home or in rehabilitation centers within 20 days (mean hospitalization rate 18 1 4 days). In patients admitted with H–H 4–5, 

we observed a poor outcome and treatment did not seem to improve the chances of recovery. Unlike the younger cohort, less 

than 20% of elderly patients were discharged with a GOS 3. Furthermore, the length of hospitalization was significantly 

higher in elderly patients with lower H–H grades (mean hospitalization rate 21 1 8 days). 

The endovascular treatment allowed to us obtain: (i) good exclusion of bleeding aneurysms and prevention of rebleeding; (ii) 

reduction of medical complications not SAH related; (iii) quick functional recovery; and (iv) significant reduction in the 



length of hospitalization in all patients admitted with a good H–H grade. Elderly patients admitted with H–H 4–5 seem not to 

benefit from aggressive management. 

We consider coiling as the first choice of treatment for SAH in elderly patients presenting with good clinical conditions at 

admission. Surgery might be evaluated only in selected cases. A conservative approach should be considered for patients 

admitted with high H–H grade. 
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Table 1 Stratification according to Hunt–Hess grade at admission 

 
 

 

Table 2 Stratification according to Hunt–Hess grade at admission 

 


