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The Development of Evaluation Tool for the Early Diagnosis of Cerebral Palsy

Chang Il Park, M.D., Eun Sook Park, M.D., Ji Cheol Shin, M.D.
You Chul Kim, M.D., Seong Woo Kim, M.D. and Hyun Jung Kim, M.D.

Department of Rehabilitation Medicine and Research Institute of
Rehabilitation Medicine, Yonsei University College of Medicine, Seoul, Korea

Early diagnosis of cerebral palsy may help to provide early therapeutic intervention.

The early treatment of cerebral palsy is critical in the prevention of deformity and promotion
of normal movement patterns. However, it is difficult to identify those who are at substantial
risk of cerebral palsy before the age of one, particularly in its mild and moderate forms. The
purpose of this study was to analyze and establish an efficient early diagnostic tool for cerebral
palsy. The subjects in this study were 247 infants selected from outpatients at the Rehabilitation
Hospital of Yonsei University from December, 1987 to March, 1996. The infants had problems
in motor development or a past history of perinatal risks and all were under one year of corrected
age.

The assessments included a structured developmental history taken from the child’s parents,
evaluation of motor development status, and neurological examiniations including assessment of
muscle tone, several primitive reflexes and Vojta’s postural reactions. These infants were assessed
every 2~3 months. According to the findings of developmental milestones, muscle tone, and
Vojta’s postural reactions, we divided the patients into high and low risk groups.

The final diagnosis confirmed that 126 children had cerebral palsy, 43 children had other
diagnoses while 78 children turned out to be normal.

We found that diagnosis of cerebral palsy during the first six months of postnatal period relied
mainly on abnormal muscle tone, Vojta’s postural reactions, developmental motor delay, a
positive finding of asymmetric tonic neck reflex and a negative finding of optical righting
reaction. The sensitivity and specificity of the evaluation methods were 91.1% and 66.7%,
tespectively. in the first six months of postnatal period.

In conclusion, we have proved that the delayed motor development, abnormal muscle tone
and abnormal Vojta’s postural reactions are very valuable tools for the early diagnosis of cerebral

palsy.

Key Words: Cerebral palsy, Early d1agnos1s Delayed development, Muscle tone, Postural
reactions
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Table 1. Distribution of Corrécted Age and Gender at Ini-
tial Examination

Age at intial No. of cases

examination

(months) Male Female Total (%)
0~3 56 23 79 32.0)
4-~6 38 19 57( 23.1)
7~9 45 21 66( 26.7)
1G~12 22 23 45( 18.2)
Total 161 86 247(100.0)

Table 2. Final Diagnosis

Final diagnosis No, of cases(%)

Cerebralpalsy 126{51.0)
Normal development 78(31.6)
Delayed development 16( 6.5)
Menial retardation 11( 4.5)
Chromosomal anomaly 7( 2.8)
Myopathy 3(1.2)
Floppy infant syndrome 2( 0.8)
Spinal muscular airophy 1( 0.4)
Others 3( 1.2)
Total 247(100.0)

2) HBELY

HFAGL Y o] 78Y(GLE%), HA4u] 126
W(51.0%)01%lem 9 ulE Agwe mgxq,
HAAA, GA4A o] 4FolchTable 2). o]F HFE
A gok= AFo|} B4o £5o| Y, $EF
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Table 3. Types of Cerebral Palsy

Type No. of cases(%)
Spastic diplegia 58( 46.0)
Spastic quadriplegia 28( 22.2})
Spastic hemiplegia 19( 15.1)
Athetoid 7( 5.6)
Mixed o( 4N
Atonic 1{ 0.8)
Unclassified spastic type 7( 5.6)
Total 126(100.0)

Table 4. Risk Factors of Cerebral Palsy and Normal In-
fant

Final No. of cases(%)

glcstl;rs AETOSIS Cerebral palsy Normal
(h=126) (n=78)
Perinatal aslphyxia 63(50.0) 20(25.6)*
Prematurity 41(32.5) 25(32.1)
Low birth weight* 28(22.2) 22(28.2)
Very low birth weight’ 15(11.9) 1012.8)
Jaundice 46(36.5) - 27(34.6)
Seizure 23(18.3) 7 9.0
CNS infection 2 1.6 5( 6.4)
Congenital anomaly H 5.6) 4¢ 5.1)
Metabolic abnormality 1 0.8) 0{ 0.0
Others 28(22.2) 21(26.9)
No risk factors 12{ 9.5) 5( 6.4)

' Intrauterine petiod <37 weeks
? 1500 g <Birth weight<2500 g 3: Birth weight<1500 g
*p<0.01

_?’3 17(0.8%) oldrt. = 2l I3EH oo 4
Z|3o]gl e} topographic classifications] HAJg ¥
T (5.5%)0] X4 ¢l ch(Table 3).

H YgeIxel By
Y dEd olF Y H4uilE HE A
A gols 126wl dieled AAY F HYAAE

Aw Eglrh(Table 4). HHAYAZL shix AR A
Fo HA4QuinlelA 127%©9.5%), HdotellA) 5H(6.4%)

Table 5. Timing and Significance of Examinations to De-
tect Cerebral Palsy

O~ 4~ 7~ 10~

3M 6M 9M I2M
Abnormal muscle tone Wk ok whk ok
Vojta’s postural reaction * whE L kkk ok
Developmental delay N.§. #%% %% %
ATNR NS, ** *h%
Optical righting reaction NS, * Fhk o hkk
Parachute reaction N.S. N.§, #¥%  wkx
Suprapubic stretch reflex N.S. NS5 * *
Positive supporting reaction N.S. N.5. N.5. ***
Galant reflex - NS, NS, NS ¥

Moro reflex N.S. NS, # N.S.

M: months ATNR: asymmetric tonic neck reflex
N.S... not significant
*p<0.05, **p<0.01, ***p<0.00i
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7t A7) ¥Adnhale) z7] Akl FAgHC
2 9jo5lA veld AA4ZE folel 2AH 30
4 ol Aol EAFE|4Hp<001), Vojtas) A4t
SAAP<005) olgen, 4~671Yelliz ool W
2AAPp<0.001), v 2144 ZHkAEp<o.01),
A7t A AHp <0.05)2 Uhehskeh 797 ol
£ bl §Ap<0.00), A F AFHA
b P ASp<00s), 10~1210l ASHY %
AAZAANZ(p<0.001)2}  GalantFAL(p<0.05) £HE
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Table 6. Motor Quotient of Cerebral Palsy and Normal
7 2t A7|Y Vojta®l KHMIEHRZIALS} AHEE

Infants
e BAH
Motor quotient

Cerebral pal 56.4+27 8% Ed P b XMT“}—“—Z#MI wE FEAl éM ‘6‘:]5
erebral palsy 4127, o . B
NOITnal infants 848i15.4 O%OH‘”] %EQ]— &]_6*21.1‘::1_""}-"] "t']__ ]t lg I~4
b Zeh 24w Au|d FRAAY WEg)
Values are mean=*standard deviation, 7} Q| oo} 81w FollA 34.6%7) MAuH|E 2]
*p<0.001 Wl w, Au|s 220284 ey} gy oo}
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Table 7. Final Diagnosis of High and Low Risk Groups
Age at Initial Examination; Postnatal 0~6 months

Table 9. Sensitivity and Specificity of Diagnostic Method
for Cerebral Palsy

No. of cases

Final diagnosis : Total
Cerebral palsy  Normal

High risk group 41 20 61

Low risk group 4 40 44

Total 43 60 105

p<0.001

Table 8, Final Diagnosis of High and Low Risk Groups
Age at Inital Examination: Postnatal 7 ~12 months

No. of cases
Final diagnosis Total
Cerebral palsy Normal

High risk group 81 2 33

Low risk group 0 16 16

Total 81 18 99
p<0.001
A% A dopibA, TUAE, FHAEA
HELEDoIS HFE olgstel BULAE A
4 & HENG Fol W FHH NZEF T}
Adrt.

Y=—0.56594 MQ+0.87158 MT+0.52234 CCD
{p<0.001)
MQ=Motor Quotient, MT=Score of muscle tone
CCD=Score of Central Coordination Disturbance
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Specificity 60.0 86.7 85.7 100.0

Folge o ﬂg 6N o) 2AA 2AYT
pEY 617 F 419l MAvluE HFALE -
grom, Z%«rl%éiﬂ_ HFE 40m F 409 L AA
wrg sle] < el dlEst EARHeE 9wl
Q= AolE MrHp<0.001)(Table 7). 7Y ol ¥
ol F YYTo ol 27 pAY ANE Y
ﬁ]—%i\:}(p<0.001)(Table 8). o]8} Zo AR R &L
Aoz nARTHN ANYTE Biete HAu)
Z AYY AUAS S wie At a
dw 6ME oMY W ARA 911%, HolAe
66.7%0193, 7Y o)¥d adie FeA 100%, Hol
o) 88.9%01¢a B3] 10718 o] el Fral, &
o4 =5 100%] % cHTable 8).

FU

hn =1

2 A7) BAe $TURAE 242 YUY
L] wiarel dfokE Ao ofe) At ¥agnt
nle] Fabusksl ARAE Al 27)ske)
AWY AES el geh ol e BES
27198 $AHOZ FFFolel ¥ 2AL WA
7 bed % el ez NYstlol deh ¥
AFATA 2AA BirdFol seRYelgen
A% 0-3199 ARl A Bol v ol
A7l BAGe] Wedel HYANEE ¢ & U3
o olsh e Ame T $rel Aol oY @
NS FolAn Uk A H4guee 2%
o A g4jel mzsh YA B Lokdt 24
Agldl o8 271370] seeln) Moz 47
il iAo n e $EIRE T
IRRE, BAe A
W SRk 59 o84 AALAE Fdsel A
dhg e A, %Y Ageld Agslel &

1



4 o) 59l : adntule) EAAGE NG ot HAGRY A 685

HAdvlul o]l =7)1Age 43 AAE =ZA bAz
A, eddele 97, B4, AN F5,
A, A A o4 3, vla, ZAnken
Ao},

A Fedddeel Grlol] el AbHRy, o
upa) ojella] f-Flwte] Aele &3] qE)=
Aol ¥ oL g 4Ny o)Fell ¥Ala)
vl Rolel AHdolbE-g w4l 2oglE xeolE K
Slow, £AA $% AFE F Fhel EAHo
2 gl HolE Bl Allend} Alexander™ &
ARG 2P 717 ol 107}7] S
g o] M E7} HA e & Achyig =) ole)r) g
on 53] widoelo] X ede] MAun|e] Atz s
7b ¥ohkal E3el9ls, Ellenberg$) Nelson'®.e %
TEAUE F2A80] oy Ldl o4te] glu
BT By Ade] gow HAuust 9 B
£ Ak €19} Badell-Ribera”& S-Enleko] of
Foll gA a2 o Re wdnju) slofe] o
F& ksl Ego] HAdkm slgde) o9} 7o)
WEAdE FEZ LY dolel] a4 SEurst
Aellell Al Fo12-L o] ey Hew A7}
He EEiE Wk olyd gEiw¥oht o),
Azdeel W utgdols Fojg 7'%01"}’ g A
o7 A7 Fch

el EEE RS HYguiile] gk Fa
g ARl s, Ay dolellE AN wE
WAL 2z Aok, A o4, TAZHZAA
ol-d, AZgelet Az, Aulzal Lobg A
oA E WA dE BY 4 glowa® oxahg
A iAo HAduuE A9 5 ge A
< oofuvk S B Aol A Vojtad] wbgehA S
NELs WEAdE WrlsPenz, $Eokel
AR Be sesA Eale), HAv] $o}
T A4 "HohelQ)l F$ 5o dlae) v
3 AQASA gkvlels AHQ wol Haga 49}
Wong 3 o)yl HE My $ g Sxaubg
Bk} o] FolAok & Aeju},

B ool A AR o 4aA (A A3
MY oldel HAniug Adulaled o7t 9
Ak ol FHARA el4oz Q¥ Azg gn)
st 2o 2 Modified Ashworth Scaleol]A] grade 1
ol ol Ayt AN Ak A, E7ui4 Ade] R

oft

oA Fgutate] Kol ASE T¢AZIc}. Amiel-
Tisong¥2: dhatololla] AR Ae] FHg &4
<= e WS gAY ¢ dE Ldoleln wge
], Ellenberg®} Nelson'®& #23 Z82) 371 0)
AF 4y we) Hladde] WAkl Fadh
Ak adelgkr sglek. 22 So] 4xte] g
Adeltte] Aoz 3o oMt 9 Ayt wA
S, o2 Ql3ted Be]l £FY M Adulule] ub
Ago) Eglem' JoHes = st g
A wAale] WA go] FolAm glonz o
8 7HE Aol HAuly) #hxbe] =)kl 7]of
ahe wol 2 Aoz Qe

YAMAAAE Ao ASESE £ £ e A4
24 2 B B dFolA o] gHe] Yot o]
A FAEALS] £AAZ)7E SRS AlG Yol
eA, FEARAANL AEEEA dehtel 7 A
S BE, RYe R Aldibge] ARASA e}
UeA S B Aol F ade] Zrlvole
HANMEAA}E AL e 7S ¢35 24 (motor control S
e AE Fibel AANREE 238 4 g 5
WSl Yrhtoa $EzAe] adulyr
& Heurh AAEE ASE HES) ° 4 9o,

& AT AR 3AMY o) "] QANA AAE
HAw g =z ¥ £8e) w2 FEgict o
T WEHeE Y doldllAE dRELY YA A
= AF GAUAA AaRA g dol 7] wjit
Sl Ao® A4, B el 4~671Y0) 9
ANE HAALAELS vl g4 Aupae 2
A AT AL FFolgdeh. Moot A%
T~OMEAAYE e Aoz Ugd o= A
& Aokl 619 olFoll H ubAr} 2AED=
A3t d v BelelA s YHa ol M) s
A B wbAe] &A% AdY 4 Qo Flow
A 4 gl :

Y HAFARAS AA] Qb HAA] o
Wg-el BFE el 42 gkom wgAg we
8 BARE IAEY AveA Z7h% JEmy
A&GH g aprl vehts A9nA ciegkata A
Zol A4H oz vhuhs Al7jel B ATE Axs)
A Fthe Eo BAEE] QI o9 e R
Hal7] 180 1984 Capute sV QA1 Hr1E
ol 99 PAMAE adAZ A @deto] xAn)



686 RIGTEISREREEE 214 P45 1997

Hle] z7|Hghke]] o] g3lef sHevt okH7tA PA
Aze Adglx g x| ehAlel A At ol
FolAA Fepdow” & FuEl HE 25l
dasvte TAME e &3 v 7ot dsw
Aeg AEE Yoke AT izt A
ket L ERARE 12 B FANE DA
dlell A¥stn 2 s}A 0§ ¥ 5 gl Axhdy
9] Aot

Vojtaz: | guinle] =71%
7744 Fi4 AAEEAAE 2AR FRAAA4
§EAelghe AdE =90 AAateE A3
A A s $g4ehe o4 2AYE A
A, AAEEAAT APAA, A3 AR @A
AAS] ofFhHel A 74A FLo24E dbedsin,
AAuEg2 Aot FE AL 3Fe] vERd
72 AR Pelz et Aoln, EAe Y
el whdalellole] ¢ EE cgolellA o] A
Aubge) wgdelgbe Aotk AAE FE5UEA
oie} eAlel e cdetellde AHAAN A4
FAL gote] Abige] ol AR A of
Follof ofdado] fEelahA viehtARt, ARAlRES
£ ApEE $5715E Hel7] oA Aol RE
A3 e g debdoks Reld § YANAR )
Adolghe A e Erbsd A% 1~
AE HAduhue] 7hgAde] e FFAHEE HEE
Saelg Antsle] z7|A&E AN 5 oL
A, Vojia AHE-E7 A o] 42 el A
F3E 2v ASE FHeA Helde ﬁ%"?-%ﬂ
ofole, olell o) wlAAH AAEE Faol
AAAe A5 A LA Ao lﬂvr lkke!s
HQ ez nAGI 3t

£ @A A AE gHA HAvinE Y
# A%E 2 ug Aud 3044 53
dAA e 34.6%, AvEr FHAFL el
62.5%, FE5e] F3A44 HEANelA = 66.7%,

39 FFAAA WEAeldld 938%clrt. F
FFA74A HEAZt AgeF =4 olg
Fo] & AL AL F gk LY 0~-3A0Y
ol Vojtag] AAMEZZAAANA FFe) FHARA §
Fapellal AS Agrd HAvulE A0H 7
vl ghgten, Bul A% 4MY ojFel 26W Ei
7t A2 AYsn, $FLd T84 o

Qe ag Hgen

¢

Z4ollg] AfelAL AFE 470Y olgaly ¥4}
vl &g olzhgo] HH3] Fvldle AL & 4 Ul
vl Imamura® P o $ Ay 234 B
lollAlE 925%7F 288 U getx FHddhE9d
o} Fae] FRAAA Pl 87.5%7
M AQuinut E A A e 4E Rolcka #gich
Suzuld §°08 F2A4A §EFAeN AEI F
SEANg 72 oddto] glow, tiEE-9 HAuln)
Fholge] 244 FEE ol4e] FHRAHA JER
HE Hehi ste] B odFel vy g Ry
sgich

BoodFelld A oY FH AT B
t o5V dFE SAR slew Vojad Al
SAA, HEAds FAE § ALA HATE B
= ol4be] glod mHgTEeR sigid 1 AN A
Aj710l A 234 afdFez Brd dolell
EAgH g oA HAunlE AYsE A
BEEglen], YT EHH doldiE ¥
Aoz oA A4 wdsls Zlo] A
. 5 9137 5ol o3k Ankgle HFEA el
U AL A5 eNYnAE 91.1%, 79 °l$
e 100%% ¥ pAE Hol o9 22 F
o BFE 2489 e AR AW 21

BE AFsle screening test®] 4L de=dl Hyt
g Aoz A7

HAQula| el Ao s HEADGE F el

A $£%5 Aga S03E, FEAAA JF
o] AF4E olfvlel spHENE AYY X

Ak ool g FAH dFEE Tehedl
EEE §L03%E w2 ¥gon, T T& AF
shaxt 4 W % Ay 47 4459 HAeE
o] g3t £l F F & HAeg AZHx)

olAlzto 2 g|EelRbel Fhat Alw R, ¥ Aujy)
o whaol] #aisl YA 2A 4R, AT,
ZA71 8 439 <Az FEY 5 glvk g4
#AHE golry] A REES didez Soprl
ol HHlAel] ko] HUEA EAL A
HAR 1 A7 B Fert Wb o A
Z &3] xAululg ez AEEE AL T4
7] 7AAsE B2 FA47) QAR 8 AFeNE FY
ooll Hlsl. MAduu] FolellA v o] RW £A
olc}k. 18621 Little™o] 43 Balsle] A4 U A

Z

)

ek



g 8 59 H A w8 =7 AFS A o] HAYEY ML 687

AL Aol 2D ¢ PrHR TEL oHE ¥
Arielel dst FAAE A ANE BE
of YARNE Ao Adet At wge) 2
A LEAL ATRRE PR U4 F o
82~9%elATE 47 AR AR HEsge) WA
AT E A4E 5 gov, NF YL T4 8
Qo] EHACIT HE 4 Fol WY AA
¥ Fag ReE AAHeAn gt e R4
A vehbe AF W 34 Adete A7
H olg A 47el 9 4 genz olg
e HAHe] U odold) ATE FAAY A4
7 Hashzch =% & AFelH ARAAT A
PR A H4nhz 8% A9 12689 B
o} 3 L Y WA oot T8 F 57 Lol
Rt olsh ol B Dol AUARNE FHAx

£ oolgt W PobEel EF wdgvel A
A QA aolstolAl A ok, 34 o &R
of WYY JobE WAeE G wEe Aew
gt

AgstA 99944 &S e 2E A4
ol dlder FH3] olEd AG &3 AP

of s} $-2] uaellAE o9 FE FFHAYL of
A o FolAA Fekn Qok AR AYTANE A
SAsHE BE A4ols] $HA0] o] FolAA
A A ube] $ABE AFon FHAT AeA
7k & o] FoAa 11T o) Bg tiite R oY
A mAS W g gk BED oy AT-Eo)
olfolAm gleh. #F AT A4 "eg B2
2 AxHor HAviyl Holdl B FHEAUE
AAlsto] o] Foll theh ¥ mAeh Al /U9l A
B 9 AgEsdel] Wi FxEE AW ula

o5 $2 el d4ade] Wy HAARNE A
e Aolebs Azt

- g

M Awpule REY 2ANRE Lol Aol &
bl FoR BAARA B AFE 19679 129
B 1996 397 AE Aname el
Hold wdAlE FLZ WAHLAY 29Y S
Qg 7HA LA wluke) oo} 2479 iAoz A
nhe] $hAbe} AEHQ zARUREE AUk

3}3ict.

B ol A% MY o|Rell A wlule] Ax)
o 2199ls AAE TAAEY o4, Vojtad] A4
wreAAE JeEten 4-6HUelle waAA, &
PAEY o4, Vojae] AANES-EA, viHAd 7
A4 ZAkAL, A7 Agibseg byl wigx)
o, =A% o4, Vojtad] AARkE FAel o)
ZAPLH ARPLoZ vre] EHBRA 2y
oA FAGHe g oA HAululg A1
Holet, mgk dukAll, SR o4 H Vojtal
AN RAAE Al g A FHYole
HAvia) glotg sl BEe] Eokeh WakA
WA, ZAE o4 W Vojtad] AANE-ZA
TF FAHeE avjsle] ¥l Helgte EE&F
¢l HAulbl g Ak & 3le Aojglxm Aasc)

# 182 8

D) w78, gha-8: s Adniulel| gl Vojtas] =779 |
A5, kA g2 1982; 6: 31-46

2) WA, WY, AR e EAelP 3l A frotell
W Vojta At W A EMAL EHHE HAAE
1989; 32: 55-64

3) Wb, A, v ol A, EEE, HEel ¥ A
u] &7 48 A4 8 A3 A4
Ak 7). Q3L A A 1991; 15: 160-170

4) 135, AR hEA S WY dolE e AA g
2 FE Azt djgaake)eha) ] 1990; 14: 40-45

5) Allen MC, Alexander GR: Using gross motor mile-
stones to identify very preterm infants at risk for cere-
bral palsy. Dev Med Child Neurol 1992; 34: 226-232

6) Amiel-Tison C, Korobkin R, Bsquevaucoulous M:
Neck extensor hypertonia: a clinical sign of insult to
the central nervous system of the new born. Early
Hum Dev 1977; 1: 181-150

7) Badell-Ribera A: Cerebral palsy: Postural-locomotor
prognosis in spastic diplegia. Arch Phys Med Rehabil
1983; 66: 614-619

8) Bierman-van Eendenburg MEC, Jurgens-van der Zee
AD, Olinga AA, Huisjes HH, Touwen BCL: Predic-
tive value of neonatal neurological examination: A
follow-up study at 18 months. Dev Med Child Neurol
1981; 23: 296-305

9) Blair E, Stanley J: Intrapartum asphyxia: a rare cause
of cerebral palsy, J Pediatr 1988; 112: 515-519

10) Blasco PA: Primitive reflexes-Their contribution to the



688 KEETERET 214 B4 1997

early detection of cerebral paisy. Clini Pediat 1994,
33: 388-397

11) Bobath B: The very early tratment of cerebral palsy.
Dev Med Child Neurol 1967 9: 373-390

12) Capute Al, Palmer FB, Shapire BK, Wachtel RC,
Ross A, Accardo PI: Primitive reflex profile: A qua-
titation of primitive reflexes in infancy. Dev Med
Child Neurol 1984; 26: 375-383

13) Capute Al, Shapiro BK: The motor quotient; a method
for the early detection of motor delay. Am J Dis Child
1985; 139: 940-942

14) Chandler LS, Andrews MS, Swanson MW: The move-
ment assessment of infants: A manual, Rolling Bay,
1980, pp 1-53

15) Drillen CM: Abnormal neurologic signs in the first
year of life in low-birthweight infants: Possible prog-
nostic significance. Dev Med Child Neurol 1972; 14:
575-584

16) Ellenberg TH, Nelson KB; Early recognition of infants
at high risk for cerebral palsy: examination at age four
months, Dev Med Child Neurol 1981; 23: 705-716

17) Gabriella EM: Pediatric rehabilitation, 2nd ed, Bal-
timore: Williams & Wilkins, 1992, pp 491

18) Hagberg B, Hagberg G, Olow I, Von Wendt L: The
changing panorama of cerebral palsy in Sweden, V:
the birth year period 1979-1982. Acta Paediatr Scand
1989; 78: 283-290

19) Harris SR: Early neuromotor predictors of cerebral
palsy in low-birth weight infants. Dev Med Child
Neurol 1987; 29: 508-519

20) Harris SR: Movement analysis-An aid to early diag-
nosis of cerebral palsy. Phys Ther 1991; 71: 215-221

21) lingworth RS: The diagnosis of cerebral palsy in the
first year of life. Dev Med Child Neurol 1966; 8:
178-194 '

22} Imamura 8, Sakuma K, Takahashi T: Follow-up study
of children with cerebral coordination disturbance.
Brain Dev 1983; 5: 311-314

23) Knobloch H, Pasamanick B: Gessel and Amatruda’s
develpment diagnosis, 3rd ed, New York: Harper and

Row, 1974, p 131

24) Little WJ: On the influence of abnormal parturition,
difficult labours, premature births and asphyxia neona-
torum on the mental and physical condition of the
child, especially in relation to deformities, Trans Obstef
Soc Lond 1862(reprinted in Cerebral Palsy Bull 1958;
1: 5-34) .

25) Milani-Comparetti A, Gidoni EA: Routine devel-
opmental examination in normal and retarded children.
Dev Med Child Neurol 1967, 9: 631-638

26) Milani-Comparetti A: Pattern analysis of normal and
abnormal development: The fetus, the newborn, the
child. In development of movement in infancy, Proce-
eding Univ IVth Carolina, Chapel Hill, 1980

27) Nickel RE, Renken CA, Gallenstein JS: The infant
motor screen. Dev Med Child Neurol 1989; 31: 35-42

28) Richmond S, Niswander K, Snodgrass S, Wagstaft I:
The obstetric management of fetal distress and iis
association with cerebral palsy. Obstet Gynecol 1994;
83: 643-646

29) Scherer' AL, Tscharnuter I: Early diagnosis and thera-
py in cerebral palsy. New York: Marcel Dekker Inc,
1986, pp24-33 .

30) Stanley FJ, Blair E: Why have we failed to reduce
the frequency of cerebral palsy? Med J Aust 1991;
154: 623-626

31) Stanley FJ: Survival and cerebral palsy in low birth
weight infants: implications of perinatal care. Paediatr
Perinatal Epidemiol 1992; 6: 298

32) Suzuki I, Yamori Y, Kanda T, Fukase T; A follow-up
study of cerebral ceordination disturbance(4)-Relia-
bility of postural reaction. Brain Dev 1981; 3: 188

33) Takeshita K, Ando Y, Ohtani K, Takashima S: Cerebral
palsy in Tottori, Japan. Neuroepidemiology 1989; 8:
184-192

34) Vojta V:Zur pronose der spat behandelten cerebralpa-
retischen kinder: fur die freie. forbewegung bei beha-
ndlung mit mustern der reflex fobewegung. der Kind-
erarzt 1987; 18: 1161-1172




