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Clinical and Laboratory Evaluations
of the Vertiginous and Dizzy Patients

Hyang-Woon Lee, M.D., Kee-Duk Park, M.D,, Kyung-Gyu Choi, M.D,

Depariment of Neurology, Ewha Womans University College of Medicine

—Abstract—

Vertigo, a definite rotational sensation, consists of a variety of syndromes.
The purpose of this study was to accumulate information on various aspects of
vertigo or dizziness. We performed a retrospective study about vertigo patients,
who had admitted to our hospital for recent 2 years. From January 1994 to
December 1995, 214 patients with the complaints of “vertigo” and “dizziness’,
who admitted to the department of neurology, Ewha Womans University
Hospital, were accepted for this study. All data were recorded on computer-ori-
ented questionnaires in digital forms. The study forms consisted of five parts:
(1) history and associated symptoms, (2) physical, neurologic and bedside exam
inations, (3) laboratory and brain imaging studies, (4) special tests including
brainstem auditory evoked potentials, and (5) clinical diagnosis. Of these 214
patients, secure diagnosis could be made in 186 patients or 86.9%. Of these, 92
patients had peripheral causes of vertigo, and 94 had central causes. Vestibular
disorders accounted for the largest proportion of complaints of vertigo(48/92 or
529%). Of 94 patients with central causes of vertigo, vertebrobasilar insufficien
cy was the leading cause(25/94 or 27%). The most common site of the brain
lesion proved by MRI was cerebellum (23/94 or 25%). BAEP study revealed
abnormal findings in 6 cases of the 16 patients with central causes. This study
not only offered a clinical information about vertigo, but also could be benefi-
cial for further researches.
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A, e dFEEE BRF HARAEA, <
el sk WY, ¥ 2 o] Folut WAL, AXA
B8 (past-pointing test), REAIL AARY
(tandem gait), #2234} (Romberg test)sh
718 2R FEE Pesith

@) oAb o WA EY 22 ke
FAe SelRaRE PAle 89 2 AAPAE
HES Ao, 2P TPEQAEL, A
AN FHEIN 23EY, SRR T RIS
A7) 3P4 B A1 3R RESEE A

@ 718t S5UAb ¢ A AFEAAAA

i auditory evoked potential)2l 23

S 718 A 3R ARE9RIAL 2447 Holter
monitoring, *FFIAAG HASZA, Hao)
ek gl g2istel NP FEYAGHAL R
A0H BAl2) 2ol ARE 42 ARHA

®) 2F Ayze @ o) BE 1AL FH
o] 2R Bae] A FoH B A EF
& 2T FRAA0] HE A& FGeE o
A3 JIREE FFAlen, g AN FF4
a9t 24 29 % 7ig Agez PRAYG
W AF7)H o) FL A3 Mz o ¥e] o]
W AR 3 HABGY ARE H3be] Pde] gl
= A& Agzdos dgnt. FRAEA ¥E 3
HER AR AR WA \W)B o)
e we YR A St A5t AAA
oA HES AFR WYV BE AP o137
FEHE o) WaE MRIZ 33 3¢ AdP S
AR

SN AT 1 $A4 AFL 48 3 package
program?l SASE AM$ERom, chi-square
testit Fisher’s exact test® #eld€ #3
ok

EE

199449 19 19959 129744 o]3jelag A
A oA EFE Fa2 JARAD F 214789
BAF EF 2. 2 F 948 FH44 29
9 oAEEFer 029 T2y 999 oNHE
Fog2, 09 2238 78 ez BRYPen
YA el M EE dde] FAHA Qgien

ey, F34 98 A EE AL FE
714 F A (vertebrobasilar system)e] 44
# 8% (transient ischemic attacks) o2 949 3
2580t o2 &4 74 (cerebellar
infarction)°] 233, X134 (brainstem infarc-
tion)o] 183elRem, HAY)FIGEeR Y
W F9)E 99 (medullar oblongata) el Hwe]
IRAD A7t 99, M (pons)7t 8P L= Ui
& AAHAL, 2 FEEY (posterior circula-
tion) 9} 142 A4 (thalamus) ¥¥e] 39 ¢l
Ak, 1 ¥ A& (anterior circulation) 9
oz 7| 49744 (basal ganglia infarction) ©]
83, ¥ (cerebral white matter) de] 4
=3, B9 (cerebral cortex) @¥e] 29 s
°] 99k &%elME ¥ &4 (intracranial hem-
orrhage), &2 224393 (olivopontocerebel-
lar atrophy), FE71ATHA HFF (verte-
brobasilar migraine), F3423AF%(CNS
tumor), 29| phenytoin ¥4, ZFY EF
(cervicogenic vertigo), F&71AFUH (verte-
brobasilar aneurysm)%® %ZEcH(Table 1).
@2y 9o Y g8 Ave APAAE
(vestibular neuritis) 22 922 F 483 2aR
o = ¥ 224 A4 @E (benign paroxys-

Table 1, Causes of central vertigo.

Diseases No. of the patients
Vertebrobasilar 2
Brain infarction 58
Cerebellum 23
Brainstem 18
‘medullar oblongata 9

pons 8
midbrain 1

Basal ganglia 8
Deep white matter 4
Thalamus 3
Cerebral cortex 2

e 1
Intracranial hemorrhage 2
OPCA 2
Vertebrobasilar migraine 2
CONS tumors 2
Phenytoin-induced 1
Cervicogenic 1

1

Vertebral artery aneurysm
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mal positional vertigo)el 159, vI2¢
(labyrinthitis) 14%, PUe|2ZFZ (Méniére’s
syndrome) A7k 11322 Heisd A3
&4 ¥ @75 % (cerebellopontine angle tumor)
T FEREgel54E B B QcHTable
2). 715 99leze 4914 (psychogenic) A%, 4

Table 2, Causes of peripheral vertigo.

Diseases No. of the patients (N = 9
Vestibular neuritis 48
BPPV 17
Labyrinthitis 15
Méniére’s disease 1
Streptomycin-induced ototoxicity 1

Table 2, Causes of other vertigo

Diseases No. of the patients (N = 98
Psychogenic 10
Cardiovascular 9
Tetrodotoxin-induced 2
DA 1
Unknown 6

Table 4, BAEP findings in central and peripheral vertiginous

Y#92AL (cardiovascular disease), tetrodo-
toxin®] AAH Yl G Z 48 ARE
Hge] £@=)0cHTable 3).

o8l T34} 224 4 oA EFe vl
& A3 F 2e] WA 5YS ARG BT
dRe FFEL 62184, BT2PL 571K
ARF PEE WS T EF 8Ae] @] o)
S UAAT F34e] A5 Ao TS Bx
¥ FUMEE 2SS vele wH, €349 A
4 509l 7MY Be $ES B Fig 1. 42
BEE FF49 B FAL 509, 947} 352
2 GRS wgka, e Aede @At
40, <At 52922 AARHA B wol 24T R
oz veied 8 ERd A8 g A
AR 47 139 7hF BgE A 71Ase
Aoz Ho|r APUFY (vestibular neuritis) ]
Y ©124 (labyrinthitis) 9 3% 447t & Bl
sgont FA49 fe8e gilth 48 SARE
& B9, 3349 e 48 PRAI} W)
24 g X Hole W, T3P 4 F A
BAAG vl B ¥
a2A ke, 53 fd71s

Central (n =94  Peripheral (n = 92)

BAA 3, 4, 59 wol B}

Tutig € P Bad(Fig. 2
Delayed absolute latenci 3 3 T -2
Wave Valme | 2 SAseR, FeARel FEUo
No BAEP wave 0 5 FA@ Aol7t QA A3E &
*IPL prolongation 2 0 = =,
N rgatien . 2 dstated, nUsel B34 4

*IPL : interpeak latencies (-III, I-V)

10 7 |
5
0

9 F 53YclM, U2 929 F
3TIA UKL, BTt T
o A% 2839, €249 3% 13
Beld, APe F3499 B¢
199, 234e] 3¢ 19949 &
Aol 2§ FPY AfelM9)
FoEel FIdA w2
©0.05). F¥ NFHe T
A9 A% 144, w29 B¢

21- 31- 41- 51- 61- T1-
30 40 5 60 0 80
Age (years)

81-

Fig. 1. Age distribution for central and peripheral vertiginous

83, ® AYFL FHY 39
®, @34 35764 Fuso}
FEM FAR Hol7k gAT
(Table 4).

BY. oNHEF Pl
B ¥AE B Yo
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Fig. 2. Monthly distribution for (A} central group and (B) patients with vestibular neuritis and

labyrinthitis in peripheral vertiginous group.

WY AETE BYQ Tt FH BA T
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wgon, HEelgeln A&HQ @71F] Fe
2 UERd #ae F549 4% 15‘§ gRYE
6o vad Agog Ade] A% g2y 49
M, Fae) 28 T34 @"J?QIHA! Fibgo]
Frelahl 29Hpd0.05). &€ 7 Al 99
4ol BRAAR FrMe AAHEFe 9ig
< e BAsE e o AQY IS
clAEEFe] YR Yetl Zlelke ¥ o
Al AT e Al B2 496 9 ot

J‘mi wmd AAE Bt ASse FHE
¥l e F54 2w 490 o vych 224
ALl A AAEFTE AR o4 EE TE F
A% A FDEe AA 927 F 8134 BEH
itk 28V dubrew 234 AT 8L A
oR 4AYE FFS TS 769, TRYL 68
BellA] FrEe] 234 AATA= 42 we A
22 vehged b 54 ¥97t ofd AAFeln
G2k RPAG BE FFE ZAS AFFe
(visual disturbance), Zzold, &Fvh] F4
2 ugdzg BEY, FdFop e 34
Aol FPHe2 yehgth B2y AATN
= olE g 30701l 25 FuEAG R
& HAL) HEFA 7193 BEE Ao FHo
2 AEE FFUAA Tl U At S
44 ds oyg weid e AL (drop
attack) & F54 129, %24 394 vehte

o g2 AATAN vEhd A4e B 4uEg
glo] B¥o] sl FFoR 2dAE Pelgich
aEG el o9, A7t WWE T4 (ear
fullness) R °l¥(ear discharge), ©1%¥(ear-
ache)} Z& APHA ABAF o1 27| 33
4 29T BRAN FRE A7t E8A Yot A
@l Fol& asgn.

OfEtE 9 MFEH 27, 9 fFs Y]
qg RGN FEMRL FF389 A 943 F
2814, 2249 Z5 929 F 37914 wEY
A3, FAML FFHL 119, 224e 1929
A, ERRIS B F39L 158, ¥34L 49
A Hel FFe] /A Aol Agert, £3
Aol YR 339 B BF F3Y 28]
A Relck.

HUREEAEAL $54 999 oAU FeR
#H B F U3 F 16%% 2R 499 oA
HEFos wad B4 929 F 25944 Hay7
A9 (brainstem auditary evoked poten-
tial) BAFE ABetHEe] (Table 4), Ak ¥4
& F34 989 37.5%, T2AY PA AN
36% AERoP o] 27 A VAR =&
syl AvAc R AAAY, 9§ Vite] oA
v, 579 SHel 2% vehiA @AY, T
11-Vel 3333 (interpeak latency)ol AQ
(prolongation) & F¥e= dehgen £3 3
ARZAe] Ade F3Y AVMD FUAATG
(Fig. 3).
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(D) (E) (F)

Fig. 3, Various BAEP (brainstem auditory evoked potential) findings of the vertiginous patients. Left
and right BAEPs were shown in the upper and lower sections, respectively. (A) Normal BAEP
with the stimulation intensity of 60 dB above the hearing threshold in patient with acute
vestibuloneuronitis. (B) Delayed absolute latencies of all the BAEP waves on the left side in
patient, with left cerebellar infarction. (C) No definite BAEP waves except wave V on the right
side in patient with right cerebellopontine angle tumor. (D) No BAEP responses of the right
side ear stimulation in patient with labyrinthitis. (E) No BAEP waves elicited by 100 dB rar-
efaction click stimulations bilaterally in patient with Méniére’s disease. (F) Prolonged I-III, III-
V and IV interpeak latencies on the right side in patient with right pontine infarction.
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AXHEFE FEse J1Ae 2 S By
& Tas Bg ARARY o) 2 ey
9 o] Bestmz AG 4 $olaA wrke
Ag ovl AFE vt Ak oAHAFFL A 83
AZAA ) o1 gsh 2ge] Qe 2T o o
€ ogled 2344 o199 JAHEFe A
W@AF Fol § =AY vhEeke X8 =2 F
o8 FANR Fo] A%Holn FF BAS v}
& o el 99 Fe) 43 ¥ o
ol #5F, ¥ T4 A Ao I3,
2EH 2z ASES YA, B wevidst 2
2 ERRPA TSR Fh ARG <3
of g Age o F34s B2 499 g9
Aoz g F gdud F3400e R 2y o
2+ 8 ARABAAA ] Yo P vlRet A
AAZe B2 HHon EREC. 34 Hde
AHNAAE FHe P A= YA
{vestibuloocular reflex) 9 #9151 =3 {pons)
9 NZHAR A% 2 (ocular-vestibular path-
way), A% 14 FAHthalamocortical projec-
tion), Ei o4, TEE f¥EE 45 TEF
3 (medullary vomiting center)ut 7] (limbic
system), RAZAZE FIAL AAE FASE 4
¥, =84 #74 % AP 793 (auditory and
vestibular cortex) el A F=A (posteri-
or insular cortex)el ¥¥el E@E F Ut
(Brandt¥, 1995). 347%%%(acoustic neuro-
ma) ¥ & 237hF % (cerebellopontine
angle tumor) & 25 wet o] v Xol7}
SeIA, AN HR} Dxole] Yol &
24 99Zo2 FRe A0 B9 Aes 47
=t ol AAselA Ht ARE Dol Aol
#FF4er W= @ch(Brandt, 1991). & 47
A F3H WA qR 24, A%, Hadl 943
dgedt AT RN Pus 95 e
=, ZFge) AXshe A PHUE b B
ek

w4 HEE 2 % AGe] wet Aol gle
o 4R, 8 SRR Rl stk ox

AEFTE L B2 A8 P B A9
%8 W% (benign paroxysmal. positional verti-
go), AANAE (vestibular neuritis), WMol
% (Méniére’s syndrome) 50 oz A
FA73GE 30dHeNA 60chell £3) et 4
< B% 300kel, @8] 29 sochel M we A
22 o] $ith(Brandt, 1991). "j2FETe
F2 30RIA 500 B wrie) wAvE vlsE
HStahleF, 1978). ¥ @A A9 dEL
Aol wet @7 REe] Hol7h QoA HEAA
A% 50uRel, welelx g Foll 42 BofE 30
oA 40chell, 9 Fel 2L BeE 109N
50cel AR m2A $xHe] slw, 50tHelA 60
el ) FANN BEE FEE 2D FAAE
714 &3 A@o2 sjoiglrh(Biichele Brandt,
1988). o1& Hae BF 979 2 ¥ AP A
He AP A5 300helH 80del BH ¥
A% LT BYD U2 FFEE 3094014 60
el 2 wgsgon ¢ Y AN FEE
50uel B AL BRick Held e Awy
o8 PPN F34Y ARe] 3 FEAZ =
@ thd wgkov €2 B4 A P A
A agtor] 8ot olfe] HnY BAre o3
22 A%l ¥ Wtk Aotk oh A%e
YTE THEE 5o HE e RAAE Ao
2 yZEr 224 99T 92 # o #
$E AL P WA AN AFel ARAA &
®el yehd Aoz et WEos Yziked o
1.3 AEgT AFNAE £H AR e B
skert FAF fode Ald. e ¥
WA ANY AEL 1.6:1 AR ARNA 2E
e JoE IeiA glon SR A% At 2
ol 7}% @chn JcH(Baloh®, 1987; Katsarkas
s} Kirkham, 1978). @24 993 3 A34%
Qe A Wt 2E wger) d7e Helssy
o2 4Atha LA glew Az & A7
APAZAGN mleges JUINE BS99
W N 39 3, 4, 593 B K3 &
of wrol fgel Waol ge A7l dAHD
ek #5449 ¥ 1 4 AV gt
SPNEL thEn GERYRe] s HEF
A A¥AIA & ;F, B4, Bm RS
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A, 2AAEF, HEF AAYR WA
WPEEsL F7b e olH e AR gies
M A3 dREe ogte 35y "EZA
o oEged aAddS 4 2 dEIY
38%e0M FHEL 8% v= A 8T A9
oIz} gigion) AA2 aAAYFe] ABNBAY
B A8 7MW Fadddelde AT Yol F
B 51900} (Saadah, 1993).

FRY ARARA o138 B e BA, 7
&%, %204 (incoordination), HFF
(imbalance), A% (numbness), 5] (weak-
ness), haviE)s 2 ARAAH Y3 FuHn
%A (oscillopsia) 7+ & FWed) w8 o4,
B duzts 22 A5 83 AFPelu o9
=2tHTroost, 1980). L&A AHNR ool
= o4, TEZ Asta A7 ool uE
F glem il 1A Gentd Ag 38 va
A #e AR ASAD Wl dAe] me T3]
ohalsle €€ Holutl, 4o 224 APNR
71%0] &3 2AE AfelE F34 BARE]
sl wad med 4 S 48 £ 9o
(Baloh, 1995; Troost, 1979). I\ $E%e|
A HEFT A BR2AL PAGA7L Frkso]
224 8foR A44SR MRIY AskhH§
“ (anterior inferior cerebellar artery) ¥¥ *
¢ Mz Pl TAHND S5t dla £A
ANE AstaxEe E& ol FH (internal
auditory artery)] €@geirt BAel 2] b
& ARRA T2 Qo BES wade B =
B4 g0 ER Fodtejol §tH(Oase Baloh,
1992). @ m2WHe] &d F39 RAY A7
BT FAG olA2)&Fel F3hM 5 (posteri-
or inferior cerebellar artery)®] Bz} 445
o uehte §429249 27134 9= 3
o} Zge] F2g 23 (Duncan¥, 1975). Wt}
2 HEFE] HAZe] glo] £{Fo) wolge A
o 224 AFe) 5ARA S| AL wele o]
Ad AREYLAN 1A% A% A8 |
FE gdd] Ausignt 53 =AAqNE =
BA QA ol A9l B AL 4D AY
ol ge BAF o] FHFFYAT B0} T
AF Aes FEE gty E 4R 22 9

@ BN BT Y A iR eI
WA olde] HEFY FRFOR AP LFop]
O A7 EE A2 ol4E Hole B9E AU

AR7Ee] £ de BAFL 53] FAI)
TR AA7 Bl AR EEIAANL BF
22 22471 &oh(Brandt, 1991), 1846\
Romberges 42 (tabes dorsalis) B4 14
27 (proprioception) ¢ 47t Qe A9 vRE
#olil £ Fod Molg 4 gl AL wasa
. 19109 Bérdnyt #2334 (Romberg
position) & AT AAZ) FEe] PAE
Za4¢ REARCN F4 BAY H=ge As
ol Wil Ye% F, ¢l (nystagmus) e A
3% (slow component) €] Wao s 2ejzica
Aok 22y, @224 Romberg test) = B
A 934 nE PAIAE Aok e et
FH G gdEale SHEAS WiEe
dgdez Eole ANE AL o o wgsA
AR oA BeiFE ARoNT B =
AL FPAeE 0 AHE 102 4L Ao
F@0h IAEYPZAHtandem gait test) & FE
=3 AR Y BEAR7E ol et nfat
2} | (proprioceptive deficit) AlelE A2 1
434 (visual compensation)°l 7Fs8}7] wFol
F2 aMe] J15AAE g §4 AR ¥
AdE £ =% dA2 37](tandem walk-
ing)l o4 ¥ & Wl AAW £ P A
e o] a¥u nRzAe el e AT
© 234e] ik (Baloh, 1995).

#4714 (positional test) & WA F7HAI7F e
) 49 Dix-Hallpiked 22 #2)9 $3e A
SAY e AN FHFRAGFAA (supine
head-hanging position) = W27 ¥ we] w4
e ANYYE (positional vertigo} & HFshe
Zolm, thE e BA7F 4 (supine posi-
tion) 2 & ¥ H2E B R gdE A
olck, ¥ %34 #8149 % (benign paroxya-
mal positional nystagmus)°letn k= 7M &
2 Feje] A A4 2R Dix-HallpikeBA
& Ageh 3 HA 102 Fol] AFs dilE 30
Z ol A%9Ae e (Baloh¥, 1987), 92
7 (torsional) ©1 A+ 484 ¥ (horizontal compo~
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nent) 7] EYRe s vehtd, dAe wFF
A Funel#FoR F¥E5AA (head-hang-
ing position) & T Hell vehiz 8271 29
2 Folg Wele guges TR E s
FEHL w24 JET 0 Aele HEHe
2 22 AAS HshE o] AREAA Aoe A
olth. WA+ A4 2k (paroxysmal positional
nystagmus) 4 Hol& @24 AL Alvkmeld
(semicircular canal) B2 ©E25ARA Calci-
um carbonate crystal) & 37| o714 A71E
Aez AZEAD (Brandtst Dieterich, 1993),
H3telt ¥ W] MR F2E S U F
4 4] A I wEAA AAEe] o3t
< 2% (amplitude) o1t A &AI3te] H2HA @5
AA¥E F dle] e 7AA 35717t (laten-
cy)ol e For] G $ o 2A) AxHE
Zlo] Hgolnh, Wk o] BhsEH, dile
el o vehiAn 2 Asiclt g
B § 23, % $449¥ (fast phase)°] ok
Foz gle 42 (vertical nystagmus) 22
vt Qe ole F34 439 FHelF &
% sich(Balohs} Honrubia, 1990). # @7el4
=AY 5 AN gale] el A 4 29
544 FeUE deEiAT 52 g1l e &
FE FAMNY A4 FF4 PAANT LAER
9 A& AQFns ¢ TAAY ARAQ 7ol
7FedAE asich

2 d7dAE AFNATARRAZF (verte-
brobasilar insufficiency)°] 34 X2 &5e)
7V £3 A9elgled, AWEL ojNEFT B
& oohet e HFgel YPHeR TG
w2 o a2 H2 @5A W (solated
vertigo) 9 4357t A7) AFARAZ o3k
3 Ee PEAAPREL FF A7) 2 (vestibu-
lar labyrinth)¢] 8o 7Mdche Fg] AN
£l (Gradst Baloh, 1989}, °l&l@ e H9]
AFHEYo AFPIIoRE TAAA 2
& glel R g A AN Az
#7229 (brainstem auditory evoked
potential) & Hztel #W BHh AR 7S
7HE AN Axz delA ed (Ohs,
1981), o2& HTAAFLAAL AL 5749 s

ol ¥t FAR2=E WG] HEolD 164
VAR Y #Pel A wARAE 47 F0A
(acoustic nerve), 927 (cochlear nuclei),
#2183 (superior olivary complex), 912
2 (lateral lemniscus), 37 (inferior collicu-
lus2 7 I3 BER 238 Mad A
= 9 e Ae] dAGE Aew A%
i glor} Z #Ye] e ¥3e] At v
2R & 25904 4.0cm F=oht #3 I
1I-Ve] 3379 (interpeak latency)& =3t
A%, Y R B39 ud S gue bl BgA]
Jle Aoz vudn du@AFY 5, 1987 1%
§ %, 1987; Elbering, 1978; Hashimotos}
Ischiyama, 1979). & Aol \3zhs2a9
AAelde) FPEe 5 49 37.5%, =
el 36% A=gor 53 FHdE70] 9%
€ 2AL F34 WAL e Ae 2 5
At WA QAH 2Ane=s 7} Fo o]
cleig dele B2 A= o182 F gk

7] Aleze AAPL 2 $-273) (depres-
sive disorder)\t ¥<F3<]lanxiety disorder)7}
aREelRy, 48R ddeRe ¥ AP
3R e 7 AT Aguelgel =
FA90

2 A7E oAHEF €928 4] BAL
clfsted Amshe Fuce AAHET AV
Hol @& 9UEL PRI A7) I4F R 7
AP 5L dAmeN $As oAEFe]
HE 71BA PuE dug & Aok XA
%2 7 Ae A& 933 4l (multiple
sensory deficits)®] FHeo= Az, nfyz, A
BAZARFES AFH BRI Aele] ¥7Fo]
sk A4 di=9129] 3553 (superior tempo-
ral gyrus)old oA EFE BAH He Rel
HBrandtst Daroff, 1980; Frederick, 1973).
BAE F I¥E € AP B2PARF
(peripheral neuropathy) 3 A1Zre]# (visual
disturbance}, 341722 (vestibular disor-
der) R A%F33Z (cervical spondylosis)e] =%
FHe] AALFS /AT A= Yok o
At AAHEFTE FesheH A48 bE 2280
Lrht o Qo] BeisEAE kA FeiAA @&
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skon} g4 AiZldelch A& B § Y EH
718l WA (tolerance) el & Arol7} glof gro2
old] @ ATzt glojok & Ao PAAn. ok
& 2e 43TeM A dEd FREE N
SIEAE BPEA AAHEFTE A gtz
BE) e STE A oAk & AelH o]
£ FoE Uited oAHET BAd WY AgH
1 AF7E ol o)A} 7He T Res A4dc)

4 B

B ATE 19949 19%H 199549 129744 °]
sl 2 AR AN EFE T2 JAT 214
B9 EAF AL Fof AAARY R FF
4 999 B2 A9 2 Folde AP, P,
49 A B R FEFS FHAS, 4% 24
49 542 Magon gt B 288 99l
o

(1) 932 334 9% T2 49 oA
%9 8 23H QA HA BRI

(2) 224 B2 3 3 A& FS o
A7t wkeh

@ oAEeFe 224 9949 F APIEY
7 vl2de 3, 4, 59 F¥ S} wgkew A
A% 9, F& /KA S Ao F592
o

W 34 49 AP ESE JAFY &
B4} BRHER ohjet ALBF (anterior circu-
lation) 2] HWRA FAAN FUE FE HA) &
ket

(6) g AR EFPAL T2 A
844 o ol FFHR o FARHA Svle ¢l
ATHP=0.1156). FHLRNL 2% 334 AW
B

© 222 19 ANHEF VAN nAH,
B, 4948, HEF 71999 2l Bt
Vo (p0.05), TAETY BPNEE T4
3 B2 AT Aol Aolzt ek

(M &%) AR DAY, A HAE
AAFe] 230 FALUY SANNE 2R &
€ 59 o7} glenz ARG Pde] Aasy
o
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