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Seasonal and Diurnal Variations of and Predisposing

Factors to Cerebral Aneurysm Rupture

Man Bin Yim, M.D., Jang Chull Lee, M.D., Eun Ik Son, M.D.,
Dong Won Kim, M.D., In Hong Kim, M.D.

Department of Neurosurgery, School of Medicine, Keimyung University, Taegu, Korea

n order to determine the predisposing factors to cerebral aneurysm rupture and to examine the relationship

between circadian periodicity of blood pressure change and the rupture of an aneurysm. the authors investigated

activities of the patients or events as well as diurnal and seasonal variations in the onset of subarachnoid
hemorrhage(SAH) in 766 consecutive patients. The authors also compared the difference of these data between
patients with a history of hypertension and patients without a history of hypertension. The results showed that the
onset of SAH was associated with defecation and/or urination in 12.3%. working on the jab in 11.8%. housework
including washing clothes in 10.3%. sleeping in 7.4% and bathing and/or washing up in 7.2%. The incidence of the
onset of SAH associated with defecation and/or urination was higher in patients with a history of hypertension than
in patients without a history of hypertension(p<0.05). The diurnal variation of the onset of SAH showed two broad
peak times from 6 to 10 a.m.(21.8%) and from 5 to 8 p.m.(18.3%). The seasonal variation of the onset of SAH
showed the incidence to be slightly higher in winter than in any other seasons. In spring. autumn and winter. the
leading activities of the patients or events in the onset of SAH was defecation and/or urination and. in summer, it
was job performing. We concluded that the onset of the SAH is related not only to the physiological circadian
periodicity of blood pressure change but also to the activities or events which induced a sharp rising blood pressure

and changing the venous and cerebrospinal fluid pressure.
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Table 1. Clinical material of cases with a cerebral aneurysm or a
subarachnoid hemorrhage

Clinical material Number of cases

Study group 766
Angiographically confirmed ruptured aneurysm 658
Subarachnoid hemorrhage without angiography 108
Excluded group 66
Unruptured aneurysm 32
Other type aneurysm(mycotic, traumatic or extracranial) 6
Unknown etiology of subarachnoid hemorrhage 28(4.08%)
Table 2. Clinical characteristics of study group
Mean age(yr)(range) 52.94(17-81)
Sex (case)
Male : Female 269 : 497
Hypertension history(case)
Yes : No 276 : 490
(36.03%) : (63.97%)
Clinical grade*(case)
| 82(10.70%)

It 341(44.52%)
i 166(21.67%)
v 117(15.27%)
\ 60( 7.83%)

* Hunt & Hess grade®

Table 3. Major predisposing factors to aneurysm rupture#
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Hypertension No hypertension Total
Factors Hx(N=276)%) Hx(N=490)(%) (N=766)%)
Defecation/urination* 43(15.58) 51(10.41) 94(12.27)
Job working 31(11.23) 59(12.04) 90(11.75)
Housework/washing clothes 29(10.51) 50(10.20) 79(10.31)
Sleeping 15( 5.43) 42( 8.57) 57( 7.44)
Bathing/washing up 19( 6.88) 36( 7.35) 55( 7.18)
Walking 15( 5.43) 31( 6.33) 46( 6.01)
During rest 15( 5.43) 25( 5.10) 40( 5.22)
Emotional strain 16( 5.80) 18( 3.67) 34( 4.44)
Telephoneftalking 14( 5.07) 20( 4.08) 34( 4.44)

* 1 Hypertension history vs. no hypertension history : Chi-square test ; p=0.036

# : Abbreviation : Hx=history : N=number.
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Table 4. Minor predisposing factors to aneurysm rupture#
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Fig. 1. Seasonal variation in incidence of the onset of aneurysmal
subarachnoid hemorrhage.

Factors Hypertension No hypertension Tota
Hx(N=276)(%) Hx(N=490)(%) (N=766)(%)
Lifting / bending / standing 9( 3.26) 10( 2.04) 19( 2.48)
Food eating/drinking 4( 1.45) 12( 2.45) 16( 2.09)
Waking up 6( 2.17) 9( 1.84) 15( 1.96)
Alcohol consuming ( 1.81) 9( 1.84) 14( 1.83)
Sex { 1.45) 10( 2.04) 14( 1.83)
Watching television 7( 2.54) 7( 1.43) 14( 1.83)
Play 4( 1.45) 8( 1.63) 12( 1.57)
Driving 4( 1.45) 8( 1.63) 12( 1.57)
Medical procedure 1( 0.36) 4( 0.82) 5( 0.65)
Cycling/ motorcycling 1( 0.36) 4( 0.82) 5( 0.65)
Exercise / swimming 1( 0.36) 3( 0.61) 4{ 0.52)
Trauma 0( 0.00) 3( 0.61) 3( 0.39)
Other 1( 0.36) 7( 1.43) 8( 1.04)
Not known 32(11.59) 64(13.06) 96(12.53)

# . Abbreviation : Hx=history ; N=number.
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Table 5. The difference of the predisposing factors to aneurysm rupture according to season

Factor Spring Summer Autum Winter
(N=195)(%) (N=166)(%) (N=191)(%) (N=214)%)
Defecation / urination 28(14.36) 17(10.24) 20(10.37) 29(13.55)
Job working 20(10.26) 28(16.87) 19( 9.95) 23(10.75)
Housework/washing 23(11.79) 15( 9.04) 14( 7.33) 27(12.62)
Sleeping 15( 7.69) 13( 7.83) 17( 8.90) 12( 5.61)
Bathing /washing up 12( 6.15) 13( 7.83) 14( 7.33) 16( 7.48)
Walking 7( 3.59) 11( 6.63) 13( 6.81) 15( 7.01)
Resting 11( 5.64) 11( 6.63) 10( 5.24) 8( 3.74)
Emotional strain 8( 4.10) 6( 3.61) 11( 5.76) 9( 4.21)
Telephone /talking 5( 2.56) 4( 2.41) 14( 7.33) 11( 5.14)
Minor factors 36(18.46) 35(21.08) 38(19.99) 32(14.95)
Not known 30(15.40) 13( 7.83) 21(11.09) 32(14.94)
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Fig. 2. Monthly variation in incidence of the onset of aneurysmal
subarachnoid hemorrhage.

(%)

25

20

10

5 7
)
\enz2al8 039929900 a0y
1234567 89101112131415161718192021222324Not
(hn) known
774 Total(%)

Fig. 3. Diurnal variation in incidence of the onset of aneurysmal su-
barachnoid hemorrhage.
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