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Clinical Characteristics of Nonagenarian Stroke

Sung Hyuk Heo, MD., Dae-il Chang, MD., Kyung Hwa Seo, MD.?, Seon Hee Bu, MD,
Myung Chan Kang, MD., Sang-Bum Lee, MD., Key Chung Park, M.D., Tae-Beom Ahn, MD.,
Sung Sang Yoon, MD., Kyung Cheon Chung, MD.

Department of Neurology, Kyung Hee University College of Medicine, Seoul, Korea
Department of Management, Kyung Hee University Graduate School, Seoul, Korea®

Background: As the elderly population is fast growing, the incidence of stroke is also increasing. We studied the

clinical characteristics of nonagenarian stroke compared to a population of patients under the age of ninety.
Methods: Subjects included 44 nonagenarian stroke patients and 22,227 control patients aged under ninety.

Clinical characteristics including age, sex, risk factors, stroke subtype, and outcome (one-year prognosis, evaluated

by a modified Rankin scale) were analyzed.

Results: The proportion of nonagenarian stroke accounted for 0.2% of all cases of stroke. Ischemic stroke was
more common than hemorrhagic stroke in the nonagenarian group. In addition, the female gender was more
frequent (p<0.01). As the patients were older, their admission period was shorter, the discharge against medical
advice was increased, and the mortality was higher. Hypertension and atrial fibrillation were significantly higher
(p<0.05, p<0.001, respectively) in the nonagenarian ischemic stroke patients.

Conclusions: Nonagenarian stroke patients have unique clinical characteristics compared with stroke patients

under the age of ninety.
J Korean Neurol Assoc 25(2):137-142, 2007
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Table 1. Demography and risk factors of patients and controls

= 90 yrs 70-89 yrs 45-69 yrs = 44 yrs = 90 yrs = 89 yrs
(n=44) (n=5,437) (n=14,909) (n=1881) PV (hogg) (n=22227)  Pvale

Sex (female) 30 (68.2%) 2,795 (51.4%) 6,082 (40.8%) 602 (32.0%) <0.001 30 (68.2%) 9,479 (42.6%)  <0.01
Age? 92.1+1.9 75.4+4.3 58.9+6.4 37.2+7.6 <0.001  92.1+1.9 61.1+11.8 <0.001
Hypertension 29 (65.9%) 2,594 (47.7%) 6,906 (46.3%) 510 (27.1%) <0.001 29 (65.9%) 10,010 (45.0%)  <0.01
Diabetes mellitus 11 (25.0%) 1,342 (24.7%) 3,912 (26.2%) 143 (7.6%) <0.001 11 (25.0%) 5,397 (24.3%) NS
Ischemic heart disease 3 (6.8%) 219 (4.0%) 433 (2.9%) 20 (1.1%) <0.001 3 (6.8%) 672 (3.0%) NS
Atrial fibrillation 14 (31.8%) 624 (11.5%) 713 (4.8%) 30 (1.6%) <0.001 14 (31.8%) 1,367 (6.2%)  <0.001
Hyperlipidemia 2 (4.5%) 488 (9.0%) 1,704 (11.4%) 129 (6.9%) <0.001 2 (45%) 2,321 (10.4%) NS

NS; not significant, *meanzstandard deviation

Table 2. Comparison of stroke subtypes and outcome between very old patients and thosed aged 70-89, 45-69, and < 44 years

= 90 yrs 70-89 yrs 45-69 yrs = 44 yrs = 90 yrs = 89 yrs
(n=44) (n=5,437) (n=14,900) m=1881) PV g (n=22227) ~ Pvale
Ischemic 3 (36.4%) 4373 (804%) 10,111 (678%) 918 (488%) 38 (86.4%) 15402 (69.3%)
Hemorrhagic 6 (13.6%) 1064 (19.6%) 4,798 (32.2%) 963 (51.2%) 6 (13.6%) 6,825 (30.7%)
LOSa 21.339.7 23.6£61.1 25.3+44.6 30.0:57.8  <0.001  21.3%39.7 25.3+50.4 NS
DAMA 4 (9.1%) 470 (8.6%) 756 (5.1%) 73 39%)  <0.001 4 (9.1%) 1,299 (5.8%) NS
IHM 6 (13.6%) 582 (10.7%) 1204 (8.1%) 177 (9.4%)  <0.001 6 (13.6%) 1,963 (8.8%)  <0.001

LOS; length of stay (days), DAMA,; discharge against medical advice, IHM; in-hospital mortality, NS; not significant, *meanzstandard deviation

Table 3. Comparison of risk factors between very old patients and thosed aged 70-89, 45-69, and < 44 years in ischemic stroke

= 90 yrs 70-89 yrs 45-69 yrs

= 44 yrs

= 90 yrs

= 89 yrs

2 - 2 -
(n=38)  (n=4373) (n=10111) (n=018) X PVA® _sg)  (n=isa0p X0 pvale
Hypertension 24 (63.2%) 2,093 (47.9%) 4744 (46.9%) 218 (23.7%) 197.0 <0001 24 (632%) 7.05 (457%) 4.6 <005
Diabetes mellitus 9 (23.79%) 1,196 (27.3%) 3,337 (33.0%) 108 (11.8%) 2036 <0.001 9 (23.7%) 4641 (301%) 07 NS

Ischemic heart disease 3 (7.9%) 201 (4.6%) 357 (3.5%)
Atrial fibrillation 14 (36.8%) 579 (13.2%) 646 (6.4%)

16 (1.7%) 221 <0.001

3 (7.9%)

27 (2.9%) 266.8 <0.001 14 (36.8%)
Hyperlipidemia 2 (5.3%) 459 (10.5%) 1,556 (15.4%) 106 (11.6%) 68.0 <0.001

2 (5.3%)

574 (3.7%) 18 NS
1,252 (8.1%) 415 <0.001
2121 (13.7%) 23 NS

NS; not significant
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Table 4. Comparison of risk factors between very old patients and thosed aged 70-89, 45-69, and < 44 years in hemorrhagic stroke

= 90 yrs  70-89 yrs 45-69 yrs = 44 yrs , = 90 yrs = 89 yrs 5
(n=6)  (=1064)  (n=4798)  (n=963) * PVl g (n=6g25) X P-value
Hypertension 5 (83.3%) 501 (47.1%) 2,163 (45.1%) 292 (30.3%) 86.2 <0.001 5 (83.3%) 2,955 (43.3%) 3.9 NS
Diabetes mellitus 2 (33.3%) 146 (13.7%) 575 (12.0%) 35 (3.6%) 74.7 <0.001 2 (33.3%) 756 (11.1%) 3.0 NS
Ischemic heart disease 0 (0.0%) 18 (1.7%) 76 (1.6%) 4 (04%) 84 <005 0 (0.0%) 98 (1.4%) 0.1 NS
Atrial fibrillation 0 (0.0%) 45 (4.2%) 67 (1.4%) 3 (0.3%) 551 <0001 0 (0.0%) 115 (1.7%) 0.1 NS
Hyperlipidemia 0 (0.0%) 29 (2.7%) 148 (3.1%) 23 (24%) 1.7 NS 0 (0.0%) 200 (2.9%) 0.2 NS
NS; not significant
Table 5. Prognosis of neurological deficit in very old patients
outcome 1 week 3 month 1 year
(n=43) (n=34) (n=29)
Improving 8 (18.6%) 10 (29.4%) 7 (24.1%)
mRS Stationary 30 (69.8%) 11 (32.4%) 6 (20.7%)
Worsening 5 (11.6%) 13 (38.2%) 16 (55.2%)
Death 2 (4.7%) 12 (35.3%) 15 (51.7%)

mRS: modified Rankin scale
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