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in Elderly Patients
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Objective : The aim of this study is to evaluate the clinical course of in-
tracranial aneurysm in patients aged 65 years and older and the immedi-
ate outcome after its aggressive management.

Materials and Methods : We performed a retrospective analysis using the
medical records of 159 elderly patients managed at our institute from
September 2008 to December 2013. Obtained clinical information included
age, sex, Hunt and Hess grade (HHG), aneurysm location, Fisher grade (FG)
and the treatment modality. Concomitant clinical data aside from cere-
brovascular condition (hypertension, diabetes, previous medication) were
evaluated to determine risk factors that might affect the functional outcomes.

Results : A total of 108 patients (67.9%) presented with subarachnoid
hemorrhage (SAH), and 51 (32.1%) with unruptured intracranial aneurysms
(UlAs). Coiling was performed in 101 patients and 58 patients underwent
clipping. In the SAH population, 62 patients (57.4%) showed favorable
outcomes, with a mortality rate of 11.3% (n = 18). In the UIAs population, 50
(98%) patients achieved ‘excellent’ and one (2%) achieved ‘good’ outcome.
Factors including high-grade HHG (p < 0.001), advanced age (p = 0.014),
and the presence of intraventricular hematoma (IVH) (p = 0.017) were
significant predictors of poor outcome.

Conclusion : SAH patients with high grade HHG and IVH are associated
with poor outcome with statistical significance, all the more prominent
the older the patient is. Therefore, the indication for aggressive therapy
should be considered more carefully in these patients. However, as the
outcomes for elderly patients with UIAs were excellent regardless of the
treatment modality, aggressive treatment could always be considered in
UIAs cases.
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INTRODUCTION nition of 'elderly' or older person, as defined by the

The definition of 'elderly' may vary according to
chronological, biological, psychological, and social as-
pects, however, most developed countries have ac-

cepted the chronological age of 65 years as a defi-

World Health Organization (WHO). Advances in
medical science have led to an increase in life expect-
ancy, and, consequently, the proportion of elderly
people among the total population. In 2013, approx-

imately 12.2% of the Korean population was aged
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Table 1. A Comparison of the clinical characteristics of elderly patients with intracranial aneurysm

Characteristic Coil (n = 101) Clipping (n = 58) Significance
Gender (%) NS (o = 0.96)
Male (n = 25) 16 (15.8) 9 (15.5)
Female (n = 134) 85 (84.2) 49 (84.5)
Mean age (yrs) (95% Cl) 72.3 (65-93) 70.2 (65-84) yes (p < 0.01)
Unruptured Pts. 39 12
HHG NS (p = 0.45)
Il 19 9
1] 15 12
v 11 13
\% 17 12
Risk factors (%)
HTN (n = 103) 66 (65.3) 37 (63.8) NS (p = 0.84)
DM (n = 32) 22 (21.8) 10 (17.2) NS (p = 0.49)
Antiplatelet or anticoagulant (%) 20 (19.8) 5 (8.6) NS (p = 0.06)
Mean aneurysm size(mm) (95% Cl) 6.1 (2.5-17.0) 5.8 (1.5-23.9) NS (p = 0.59)
Aneurysm location
Anterior circulation
ACA Al 1 1
Acom 17 19
Ant. Cho 5 6
ICA bif 1 1
MCA M1 2 2
MCA M2 1
MCA M3 1
MCA Dbif 14 29
Pcom 37 11
Paraclinoid 10
Pericallosal 6
Posterior circulation
PICA 3 1
Basilar tip 7
PCA P1 1
SCA 5
VA 2

HHG = Hunt-Hess grade; HTN = Hypertension; DM = Diabetes Mellitus; ACA = anterior cerebral artery; Acom = anterior communicating
artery; Ant.Cho = anterior choroidal artery; ICA bif= internal carotid artery bifurcation; MCA bif = middle cerebral artery bifurcation;
Pcom = posterior communicating artery; PCA = posterior cerebral artery; PICA = posterior inferior cerebellar artery; SCA = superior
cerebellar artery; VA = vertebral artery; yrs = years; Cl = confidence interval; NS = not significant

over 65 years."”) With continued expansion of the ag-
ing population, and the development of less invasive
and high-quality neuroimaging modalities, more eld-
erly patients are expected to develop intracranial
aneurysms.

As supportive intensive critical care and neuro-
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interventional treatment options become more ad-
vanced, more aggressive treatment of elderly aneur-
ysm patients is being encouraged.” Aggressive treat-
ment for many conditions is becoming more common,

16)20

resulting in more positive outcomes.”'®* The aim of

our study was to describe intracranial aneurysm treat-
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Table 2. Multivariate logistic regression analysis to identify factors predictive of a poor outcome as assessed by a Glasgow

outcome scale

Poor outcome [GOS score 1-3) Odds Ratio (Relative risk) Significance 95% Ci
Hunt and Hess Grade IV or V 5.18 p < 0.001* 1.988 - 13.499
Age 1.121 p = 0.014* 1.023 - 1.228
Fisher Grade IV 3.358 p = 0017* 1.239 - 9.099
Size 1.11 p = 0.181 0.953 - 1.292
HTN 0.809 o = 0.683 0.292 - 2.242
DM 2.236 o = 0.183 0.684 - 7.311
Medication 1.059 p = 0.935 0.269 - 4.174

*indicates significance (p < 0.05)

GOS = Glasgow outcome Scale, HTN = hypertension, DM = diabetes mellitus

ments in all elderly patients treated in our institute
and to observe their clinical course and immediate

prognosis under aggressive therapy.

MATERIALS AND METHODS

This is a retrospective, cross-sectional study from a
single institution. The medical records of all patients
treated at our hospital from September 2008 to
December 2013 were reviewed for selection of pa-
tients aged 65 years or older who underwent micro-
surgical clipping or endovascular management for
treatment of an intracranial aneurysm. To reduce vari-
ability, a single vascular neurosurgeon performed all
microsurgical clippings and endovascular coilings in
these patients. Clinical information obtained included

age, sex, Hunt and Hess grade (HHG), aneurysm lo-

cation, Fisher grade (FG), and treatment (microsurgical
clipping, endovascular coiling). To determine which
risk factors affected the functional outcome, clinical
data including hypertension, diabetes, and previous
medication were evaluated as well.

All eligible patients were placed in the micro-
surgical clipping group or the endovascular coiling
group. The HHG were evaluated at admission. Clinical
outcome at the time of discharge was assessed for
each patient using the Glasgow outcome scale (GOS)
score: favorable outcome (good recovery, GOS 5;
moderate disability, GOS 4) or poor outcome (severe
disability, GOS 2-3; death, GOS 1).

Statistical analysis was performed using commer-
cially available software (SPSS version 18, SPSS Inc.,
Chicago, IL, United States). Univariate comparison of

continuous variables with a normal distribution was
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Fig. 1. Clinical outcome of all patients with intracranial aneurysm according to treatment modality (A] and patients with sub-

arachnoid hemorrhage (B).
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performed using two sample t-tests. All categorical
data were assessed by y, test or Fisher's exact test.
Logistic regression was used to test bivariate associa-
tions between variables of interest and good versus
poor outcome. A p value < 0.05 was considered stat-

istically significant.

RESULTS

Patients and characteristics

A comparison of the clinical characteristics of pa-
tients treated by endovascular coiling or microsurgical
clipping is shown in Table 1. A total of 1010 aneur-
ysms of 857 patients were treated during the study
period. A total of 183 (18%) aneurysms were treated
in 159 (18.6%) elderly patients, including 134 women
(84.3%) and 25 men (15.7%) with a mean age of 71.6
years; 108 (67.9%) patients experienced subarachnoid
hemorrhage (SAH) and 51 (32.1%) patients had un-
ruptured intracranial aneurysms (UIA); 101 (63.5%)
patients were treated by coiling and 58 (36.5%) pa-
tients were treated by microsurgical clipping. Fifty
three patients presented with a high-grade SAH
(HHG IV or V) and 55 patients presented with a SAH
of HHG 1II or IIL

The percentage of unruptured aneurysms treated by
endovascular coiling was 76.5%. Age was the only
significant difference between these two treatment
groups. The average age of patients with aneurysms
coiled and clipped was 72.3 (65-93) and 70.2 (65-84)
years, respectively (p < 0.01). No significant differ-

Table 3. Management outcome of aneurysm treated by clipping

ences based on gender, risk factors, HHG, and aneur-
ysm size were observed between the coiling group

and the clipping group.

Aneurysm location

There were 164 (89.6%) anterior circulation aneur-
ysms and 19 (10.4%) posterior circulation aneurysms.
Forty eight (26.2%) aneurysms occurred in the posteri-
or communicating artery, 43 (26.2%) in the middle
cerebral artery bifurcation, and 36 (19.7%) in the ante-
rior communicating artery. Multiple aneurysms oc-
curred in 16 patients. Ninety three (56.7%) of the an-
terior circulation aneurysms and 18 (94.7%) of the
posterior circulation aneurysms were treated by coiling.
Seventy one (43.3%) anterior circulation aneurysms
and one (5.3%) posterior circulation aneurysm were

treated by microsurgical clipping.

Outcome

Of the 113 individuals with GOS scores of favorable
outcome (i.e., independence in activities of daily liv-
ing), 34 (58.6%) individuals belonged to the clipping
group and 79 (78.2%) belonged to the coiling group
(Fig. 1A). In the ruptured population, 62 (57.4%) pa-
tients achieved a favorable outcome. In the population
with unruptured aneurysms, 50 (98%) and one (2%)
patients achieved an excellent and good outcome,
respectively. In the clipping group, there were 46 pa-
tients with SAH. Nine (19.6%) patients had an ex-
cellent outcome and 13 (28.3%) patients had a good
outcome. Fifteen (32.6%) patients experienced moder-

ate and severe disability. In the coiling group, there

Glasgow outcome scale score

Excellent Good Fair Poor Dead
Unruptured
11 1 0 0 0
Ruptured
HHG HI 4 3 1 1 0
HHG I1II-V 5 10 8 5 9
Total (%) 19.6% 28.3% 19.6% 13.0% 19.6%

HHG = Hunt and Hess grade scale
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Glasgow outcome scale score

Excellent Good Fair Poor Dead
Unruptured
39 0 0 0 0
Ruptured
HHG HI 14 4 0 0 1
HHG IV 9 13 4 9 8
Total (%) 37.1% 27.4% 6.5% 14.5% 14.5%

HHG = Hunt and Hess grade scale

were 62 SAH patients. Twenty three (37.1%) patients
were discharged in excellent status and 17 (27.4%) pa-
tients had a good outcome. Thirteen (21%) patients
experienced moderate disability or required hospital-
ization (Tables 3, 4, Fig. 1B).

Despite aggressive treatment, upon discharge, the
overall mortality rate was 11.3% (n = 18). Statistical
analysis using the binary outcome scale was per-
formed for comparison of favorable outcome with
poor outcome in terms of HHG. HHG was divided
into binary variables as either good (HHG I, 1II, III) or
not. Binary logistic regression analysis was performed.
Analysis for other variables including age, co-ex-
istence of other medical diseases such as hypertension
and diabetes mellitus, and medications taken such as
antiplatelet or anticoagulants was performed using
the same method. As shown in Table 2, high grade
HHG, advanced age, and IVH were strong predictors
of poor outcome. Table 5 shows the causes of mortal-
ity in patients with ruptured aneurysms, with the two
most common causes being initial hemorrhage (52.6%;
10 of 19 deaths) and pneumonia (26.3%; five of 19

Table 5. Cause of mortality

deaths). Sepsis/multiorgan failure (three deaths), my-
ocardial infarction (one death) were other causes of
death for

aneurysms. There was no occurrence of death in the

patients who experienced ruptured

unruptured aneurysmal group.

DISCUSSION

In this study, the primary finding was that patients
with high grade HHG, increasing age, and intra-
ventricular hematoma (IVH, FG4) had poor clinical
outcomes as compared to patients without these fac-
tors, which were as follows. The initial clinical pre-
sentation of patients is the highest predictive power
of the outcome. In our series, the final mortality rate
and percentage of severely disabled patients with
high grade HHG (HHG 1V, V) was 28.3% and 24.5%,
respectively. A favorable outcome was achieved in
31% of treated patients, higher than the result from
previously published studies.”’” In patients with a
poor clinical grade with acute hydrocephalus and sig-

nificant IVH (FG4), early placement of an external

Cause of short-term mortality (% of total deaths)

Ruptured An Unruptured An

Initial hemorrhage
Sepsis/multi-organ failure
Myocardial infarction
Pneumonia

Total

10 (52.6)
3 (15.8)
1(53)
5 (26.3)
19 0

An = aneurysm
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ventricular drainage (EVD) prior to aneurysm secur-
ing intervention improved the level of consciousness
and short-term outcome.””" This study also demon-
strated that placement of an EVD improved the clin-
ical grade and outcome.

The secondary finding is that both microsurgical
clipping and coiling yielded excellent results in eld-
erly patients with unruptured aneurysm. The overall
morbidity and mortality rates were 2% and 0% in
each respective treatment modality, similar to those

12)14) Currently, there are no

found in the literature.”®
established guidelines for ideal management of UlAs
in elderly patients. In the distribution of aneurysm
sizes, larger sized unruptured aneurysms were more
common in the older age group and the annual in-
cidence of SAH was noted to be three times higher.
292D Thus, some researchers have suggested that eld-
erly patients with UIAs should be considered for ac-
tive surgical intervention to improve their outcomes.
Advanced age alone has been reported to increase the
risk of complications in elderly patients with un-
ruptured aneurysm undergoing microsurgical clip-
ping or endovascular coiling.”"” In the current study,
more patients with UIAs were treated by endovas-
cular coiling (76.5%) and the mean age was sig-
nificantly older than that of the microsurgical clipping
group. To our surprise, favorable results have been
obtained from both treatments along with our results.
Our study supports the idea that surgical treatment of
UIAs in the elderly should be advocated in making
decisions on the optimal treatment strategy after care-
ful assessment of each individual's circumstances.

In the ruptured aneurysm group, nine (47.4%) pa-
tients died from 'other' causes unrelated to SAH.
Among the eight patients who died, five died of
pneumonia and three died of sepsis and/or multi-
organ failure. According to these results, more than
one-third of the patients died within the acute period
of the SAH, even if it was not due to the hemorrhage.
Clinical care of elderly patients is challenging because
of a greater chance of pharmacological complications,

cardiopulmonary dysfunction, and so on. Elderly pa-
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tients who survive SAH often face prolonged manage-
ment in an intensive care unit (ICU), including treat-
ment for multiple potential neurological and medical
complications.”'® Therefore, for proper co-manage-
ment of these patients, in order to handle multiple is-
sues, it is necessary to employ a more specialized
neurointensivist dedicated to the ICU.”

This study is limited by the fact that it was a retro-
spective review, with a limited number of patients at
a single institution and no strictly defined selection
criteria for the treatment procedure along with a lack
of long-term follow up results. Lack of standard treat-
ment guidelines and sufficient prognostic domestic
data concerning treatment of aneurysms in the elderly
make it difficult for clinicians when it comes to decid-
ing on the proper treatment modality in such patients.
We believe that our study may provide a valuable
guide to help in decision making regarding treatment
enrollment of elderly patients who could benefit from
treatment, despite the known challenges in the man-

agement of this age group.

CONCLUSION

According to our data, elderly patients with high
grade HHG and IVH are truly associated with poor
outcome, so that the indication for aggressive therapy
should be considered carefully. To improve outcomes
in elderly SAH patients, co-management by speci-
alized neurointensivists who can handle patients with
multiple conditions should be considered. According
to our data, all elderly patients with UIAs had an ex-
cellent outcome, regardless of the treatment modality.
Treatment of unruptured intracranial aneurysms can

be considered in an optimistic way.
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