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Summary: Background: With aging of the Japanese population, there is an increasing number of se- Key words:

nile patients with subarachnoid hemorrhage (SAH) undergoing direct surgery. However, the long-term - subarachnoid hemorrhage
prognosis remains to be elucidated. This study aimed to clarify treatment outcome and long-term - clipping

prognosis of direct aneurysm surgery in SAH patients aged 80 and over. - elderly patients

Methods: Medical charts of 34 consecutive patients with SAH over 80 years old, who underwent direct - long-term outcome

aneurysm surgery between February 2010 and August 2017, were retrospectively reviewed. The pa-

tients were classified into a good outcome group (mRS [modified Rankin Scale]: 0-3) and a poor out-
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come group (mRS: 4-6), and the characteristics, perioperative data, and long-term prognosis of each
patient were analyzed.

Results: Twelve patients (36%) had good outcome and 22 patients (64%) had poor outcome at dis-
charge. Factors associated with good outcome included good activities of daily living (ADL) (mRS:
0-3) before the hemorrhagic event, short hospital stays, early walking exercise (within 14 days), and
no postoperative symptomatic cerebral infarctions. There was no significant difference in the surgical
time between the two groups. Patients with good outcome at discharge were associated with a signifi-
cantly better long-term survival rate compared to those of the poor outcome group.

Conclusions: Even in SAH patients older than 80 years, good outcome can be expected if they had
good ADL before the event and if they do not present postoperative cerebral infarctions. Independent
walking at discharge can be considered a good indicator of good prognosis in the long long-term.
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Table 1 Total cohort (n=34)

SD  Median

Age, mean, y 83 3.1 82
Female, n (%) 26 (77)
Good ADL (mRS 0-3) before
onset, n (%() ) 23 (68)
Hospital stay, mean, day 62 27 62
Follow-up period, mean, day 676 608 501
WFNS grade 1, n (%) 15 (44)

2, n (%) 10 (29)

3,n (%) 0

4,n (%) 2 (6)

5, n (%) 7(21)
Aneurysm size, mean, mm 6.0 29 5.1
Surgical time, mean, h 6:48 2:04 6:46

Pterional approach 5:59 1:51
Interhemispheric approach 7:41  1:37

mRS at DC 0-2, n (%) 8 (24)

3, n (%) 4 (12)

4,n (%) 15 (44)

5, n (%) 6 (18)

6, n (%) 13)

SD: standard deviation, mRS: modified Rankin Scale, DC: dis-
charge, ADL: activities of daily living, WFNS: World Federation
of Neurosurgical Societies
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e L 72

F 72, IO mRS &BBERFO mRS Z Lk L, EALL
TREE AL L 22 o 2 BEICAMT, 0 2 BERIT Y R0
HC It L7z

MR HIMET I, REBIOH L TR tBEZ T, B
PIZBUIRT LTl ) Mg b L < 1% Fisher o IERffifE M52
RV, EHFEFEO 5P Kaplan-Meier 3 % v, p<0.05
EHEIENAEEL L.

s £

BE ORI T 83231 7% (80-90 %) T, KMo E
BBRTT% EL B A GD. FHiD ADL 28H. L TwWizD
(X 23 B1(68%) T, RIEHXETOHTAEIEI 8B (24%),
Midt AT 2s361(9%) 725 72, ABe H 131 618+
267 H(17-114 H) T»H - /2. Ttk o T3 £
6758+607.8 [ (17-2966 H) T, 14EBOBEMATE %
Mo 7D 2 BB - 72, ABilE WENS grade (& I 2815 %
(44%), THT10 BI(29%) L BAEBIAZ L, VA2 H1(6%),
VaS7H1(21%) T, MZ1HdAadhol. BREOKRE
13 60+29 mm(2.3-13.3 mm) T - 72 (Table 1).
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angiography [(DSA) % &) 361(9%) TH - 7-.
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(Table 1). BPEFF mRS BUFHEEARNRIED 2 BERIZBWT
AEAZRLUZEAE, BENOHE, AROK T
% 14 H DO BAT8E o Bidh, EREREZEOHEES O 4
D TdH -7 (Table 2).

F 72, BFERE mRS 25 E1 O mRS £ Y EBILT A LI

BICHE L2/ TE, ABEHE, Tl 14 H AN O %k
T8 O BG, SERIERBEZEDOE G D 3 D Th - 72 (Table
3).

4. BB D mRS DO

FERERTIZ1Z 31 B1(91%) 25 mRS 0-3 Td - 7275, BRHy
W 1260(35%) T THRALTWwz, LaLl, T0 1260
95 11 Bl 1 4% T3H mRS 0-3 £ - Tz (Fig. 1).

A5 5 Be o~ B U 72 883 14 0T, 4 AR RBRE: & )
BB BB TO mRS LIRS 2 &, YE L7204
B1(28%), ZAb7 Lid 8 B1(57%), BALL 7zid 2 11(14%)
ThHho7z.

BEERED mRS T L2 ZF DB O L4y F # % Kaplan-Meier
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I L CHBEICAEEDL R - 72 (p<0.01) (Fig. 2).
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Table 2 Clinical relationship between mRS 0-3 and mRS 4-6 at discharge
mRS 0-3at DC  mRS 4-6 at DC

n=12 n=pp Pvalue
Age, mean, y (SD) 82 (2.9) 84 (3.2) 0.169
Female, n (%) 10 (83) 16 (73) 0.402
Good ADL (mRS 0-3) before onset, n (%) 12 (100) 11 (50) 0.002
Length of hospital stay, mean, day (SD) 46 (19) 70 (27) 0.004
WENS grade 1/2, n (%) 11(92) 14 (64) 0.083
Aneurysm size, mean, mm (SD) 5.9(2.8) 6.1 (3.0) 0.818
Removal of lumbar drain by day 7, n (%) 3(25) 8 (36) 0.39
Surgical time, mean, h (SD) 6:18 (1:45) 7:04 (2:13) 0.276
Pterional approach 5:43 (1:37) 6:13 (2:04) 0.559
Interhemispheric approach 8:04 (0:11) 7:34 (1:50) 0.417
Recover to JCS 0-3*", mean, day (SD) 2.0 (0.74) 12 (20) 0.104
Start walking exercise by day 14*2 n (%) 8 (67) 3(14) 0.003
Meningitis, n (%) 2 (17) 6 (27) 0.402
Pneumonia or heart failure, n (%) 1(8.3) 3(14) 0.556
Hydrocephalus, n (%) 2 (17) 10 (29) 0.094
Symptomatic cerebral infarction, n (%) 1(8.3) 11 (50) 0.017
DIND, n (%) 2(17) 4 (18) 0.649

mRS: modified Rankin Scale, DC: discharge, SD: standard deviation, WFNS: World Federa-
tion of Neurosurgical Societies, DIND: delayed ischemic neurological deficit

* 1. Time necessary to recover to Japan Coma Scale 0-3 after surgery

* 2. Patients who started walking exercise within 14 days after surgery

Table 3 Clinical relationship between poor recovery and good recovery group

Poor recovery™'  Good recovery™’

n=24 n=10 Pvalue
Age, mean, y (SD) 83 (3.2) 84 (3.3) 0.757
Female, n (%) 16 (67) 10 (100) 0.072
Good ADL (mRS 0-3) before onset, n (%) 14 (41) 9 (90) 0.077
Length of hospital stay, mean, day (SD) 70 (25) 42 (20) 0.004
WENS grade 1/2, n (%) 16 (67) 9 (90) 0.165
Aneurysm size, mean, mm (SD) 6.1(2.8) 6.0 (3.2) 0.95
Removal of lumbar drain by day 7, n (%) 8 (33) 3 (30) 0.591
Surgical time, mean, h (SD) 7:01 (2:14) 6:17 (1:36) 0.361
Pterional approach 5:58 (2:03) 6:01 (1:33) 0.963
Interhemispheric approach 7:55 (1:34) 6:55 (1:50) 0.375
Recover to JCS 0-3*°, mean, day (SD) 10 (20) 3.5(4.2) 0.282
Start walking exercise by day 14™*, n (%) 4(17) 7 (70) 0.005
Meningitis, n (%) 6 (25) 2 (20) 0.565
Pneumonia or heart failure, n (%) 4(17) 0 0.229
Hydrocephalus, n (%) 9 (26) 3(30) 0.498
Symptomatic cerebral infarction, n (%) 12 (35) 0 0.005
DIND, n (%) 5(21) 1(10) 0.416

mRS: modified Rankin Scale, SD: standard deviation, WFNS: World Federation of Neuro-
surgical Societies, DIND: delayed ischemic neurological deficit

*1: This group was not able to recover to the state before onset

*2: This group was able to recover to the state before onset

*3: Time necessary to recover to Japan Coma Scale 0-3 after surgery

* 4. Patients who started walking exercise within 14 days after surgery
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Fig. 2 Kaplan-Meier curves showed survival function according to mRS at discharge.
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