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Kit for pinch strength test

Kit for Frenchay arm functional test
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Kit for grip strength test

Kit for nine hole peg test
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Table I Brunnstrom Motor Stages of the Upper Extremity(®

Stage: arm Stage: hand
1. Flaccidity —no voluntary movement 1. Flaccidity
2. Synergies developing—flexion usually 2. Little or no active finger flexion

develops before extension (may be a

weak associated reaction or voluntary
contraction with or without joint motion);
spasticity developing

3. Synergies performed voluntarily
Increased spasticity which may become

marked

3. Mass grasp or hook grasp
No voluntary finger extension or release

4, Some movements deviating from synergy: 4, Lateral prehension with release by thumb
a. Hand behind body

b. Arm to forward-horizontal position

movement
Semivoluntary finger extension (small range

c. Pronation-supination with elbow flexed of motion)
to 90°; spasticity decreasing

5. Independence from the basic synergies: 5. Palmar prehension

a. Arm to side-horizontal position

b. Arm forward and overhead
c. Pronation-supination with elbow fully Voluntary mass finger extension (variable
extended; spasticity waning

Possibly cylindrical and spherical grasp
(awkward)

range of motion)

6. Isolated joint movements freely performed 6. All types of prehension (improved skill)
with near normal coordination

Spasticity minimal

Voluntary finger extension (full range of
motion)
Individual finger movements

Table 11 Subject Characteristics

Days of initial Days of Days of Hemiplegic

Group Sex Agev/o evaluation follow-up PT & OT upper

after onset after onset 30 mins/day extremity

F M X SO X SO X SO X SD R L

1 1 12 581 11.2 228 8.4 171.8 157 32.6 317 3 10
n=13

II 2 7 60.1 9.8 16.1 62 175.2 153 249 185 4 5
n=9

I 9 9 63.7 69 168 81 1698 10.6 20.7 158 9 9

n=18
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Table Il Mean and Standard Deviation of Correlated Hand Function Test for

Hemiplegic Stroke Patients

Pinch strength Grip strength Frenchay arm  Time-expense deficits of
Group deficits (%) deficits (%) function test  the nine-hole peg test(%)
X SD X SD X SD X SD
I 91.4a 14,7 93.80 8.1 0.1 0.5 —c —
II 68.5 14.7 72.1 30.8 2.3 1.8 105.34d 71.8
111 23.5 16.4 36.5 20.8 4.9 0.2 27.1 24.5

a: Eight of the patients in group I couldn’t be evaluated with pinch test and their pinch deficits

were 100%.

b: Seven of the patients in group I couldn’t be evaluated with grip test and their grip deficits were

100%.

c: None of the patients in group I could be evaluated with nine-hole peg test,
d: Two of the patients in group II couldn’t be evaluated with nine-hole peg test and their time-

expense deficits were omitted.

Table [v Mean and Standard Deviation of Initial Motor Stage and Motor Stage 6 Months
after Onset for Hemiplegic Stroke Patients

Initial motor stage

Motor stage of follow-up

Group proximal distal _proximal . distal

X SD X SD X SD X SD
i 1.4 0.5 1.2 0.4 2.9 0.5 2.6 0.5
11 3.5 1.9 2.3 1.2 4.3 1.0 4.3 0.8
111 4.2 0.6 4.3 0.6 5.8 0.3 5.8 0.3

BT 5 H Brunnstrom motor stage HI35
W o

B Table IV » A LB HAE R AR
) LB R B fERE D A 6 M8 A BITRER
R HEEH N Brunnstrom motor stage ¥3—
BZEEHK (stage) " MELBEZMERSE

o
3 o

AW R L H Wade H Langto-Hewer
G0 Frie RS EN R A B R R BT R R
KWIRIE LR AR B A LR EEEEREN
 IRGEHIBRETEE ( degree of flaccidity ) B
B o

AIFEEARERIES ~ BRI > Frenchay
FEEARERAALEST MR E R EN
R LR ER s o

1T 8 AR A (1561.5% ) FERIK
sEB®%  MEEERSEANMR ; WA 7R
A (1558.8% ) $EEIERE M o #£ Frenchay
g B E12A (1592.3% ) WK
R —IH R o ZESLFLiEST=NRl e 13
AR AEEEERMR ((5100% ) < HES
it B _E B B R RE JE 22 R A > HLBURE
UEBHBEENURERS » T2 EE R
HERE - HEEEFRENBA - AILULA
ST BB B BB RS o

B IMAME DMEENERENZFE - 2
WEFER  BH22ABATEVIHFGR (F
HEERR EER20K ) » BI9AIK A (1586.3
9% ) HE UG ) F fE 7 B R KIS B Brunnstrom
motor stage I AR o RIS I B9 Bh {E HE K RE )
SES ~ BAEHUIMGE - Bt - WAK
B BRI B (ERE IS E B 20K % H K



it REE  HokE 43

18 %] Brunnstrom motor stage LA » Al
ERFBHRIBAHZEESE 1ATE S HER03.8
9%68291.4% 2L 1 o 55 I A A4 AINEHI72.1% B
68.5% L L o

B Table VS50 » hEMB ABH EEH
FIEWIE ST » Ll Brunnstrom motor stage
RFMER > ST 6 EARNTHERFERED—
B ZHER (stage) » EPEHEE=HFE
E o mHAMA Table MEFBMRER > ML
PUEFHI S T AP A - BN A %I FESRThEE
BT MMEED Y REM G FHEE - FILE s
IR R ESESEIR AR > HiaE 50 B
MEMFERENNE  REFEAEEILIEE
WElm AL o TEE MMKEA - BIENEE
BRAIFES N ESETEREDERERAE -

AHFZE i B Bohannon R sk 1 ~ 8
#1% ( grip * pinch strength deficits )
BT IE B 22 ( time-expense deficits ) &
B B IEHIR AR - B E IR E 4K
EEK - BHERTEEEHTFREENER
B W 2 4] o Andrew Heller et al¥gHi7E
ExmEsl (PYEBBI0R > BEESR
9.95% ) FEILFLIEST XA B T B A R EURE A
FHRIHEATCRINERNMIZRYE (1=0.73,NS
) o MR FHIEERTFNENZLEFHEE
7 0-40% ™ o I - B T MHEE DR
A SEARKT R ERIEREWEAHRED
» T ES I AE s A LR IE BIIE KB RE 11
AR o ERAENILEST B AEA =
R N Bk B IE B RS o HRISE IAH I
RARIERATE -

o R A BRI RE IR 1 AR R FE B BRI
(etiology ) H# VIR {% » 7 B M RIIR
A7k R ( brain edema ) WHiB% » §E—B&
BEMWKEL ; MEEEKHEA  EFEIEE
WEEEERRBW=AR®  MEGMEA
BESEREY  HRESEENERBER
BB > 78 ACHFE il R0 4 B LR I TR A
FETHAETAR SR BRI WO o it
R B 1% MO 52 B S 3 H Il 4 5 BH 28 ¢
RS A ¢ HARE P IR AR IR 18 AR B R
EREFELEHEEZEYMEE—SWNREERD
% °

AT RS R Y > BERE M BRI IR L&
AR P E S A B A LB #) Brunnstrom
motor stage’ HFGHARFENER > Hd

B ANE R & FERTIRETR S T R b ik
RBEEME  FRAFHEFBOER - FTH
RERERABER IR B ERIGRE
RIZE o ALH BRIGHRE ~ WARZBEHERBA
B EBRNTRETRBREE—SHEBBRRE TR -

B E R

1. Gowland C: Predicting sensorimtor re-
covery following stroke rehabilitation.
Physiother Can 36: 313-320, 1984.

2. Carroll D; Hand function in hemiplegia. J
Chronic Dis 18; 493-500, 1965.

3. Bard G, Gerald G: Recovery of voluntary
motion in upper extremity following
hemiplegia. Arch Phys Med Rehabil:

. 567-572, 1965.

4. Skilbeck CE, Wade DT, Langton-Hewer R,
Wood VA: Recovery after stroke. J Neurol
Neurosurg Psychiatry 46: 5—8, 1983.

5. Heller A, Wade DT: Arm function after
stroke: measurement and recovery over
the first three months. J Neurol Neurosurg
Psychiatry 50: 714—719, 1987.

6. Stillwell GK: Krusen’s hand book of
physical medicine and rehabilitation. WB
Saunders Company, Philadephia, 3rd ed:
584, 1982,

7. Lorraine WP: Occupational therapy prac-
tice skills for physical dysfunction, The
CV Mosby Company, St Louis, 2nd ed:
421-422, 1985.

8. Lorraine WP: Occupational therapy prac-
tice skills for physical dysfunction. The
CV Mosby Company, St Louis, 3rd ed:
337, 1990.

9. Bohannon RW: Testretest reliability of
hand-held dynamometry during single
session of strength assessment. Phys Ther
66: 206—209, 1986,

10. Wade DT, Langto-Hewer R: The hemi-
plegic arm after stroke: measurement and
recovery. J Neurol Neurosurg Psychiatry
46: 521-524, 1983,

11. Bohannon RW, Smith MB: Upper extre-
mity strength deficits in hemiplegic stroke
patients: relationship between admission
and discharge assessment and time since
onset. Arch Phys Med Rehabil 68: 155—
157, 1987,

12, Heller A, Wade DT: Arm function after



44 o JE R B B D RETR IR

physical dysfunction. Williams & Wilkins,
Baltimore. London, 2nd ed: 309-310,
1983,

stroke: measurement and recovery over
the first three months. JNeurol Neurosurg
Psychiatry 50: 715, 1987.

13. Trombly CA: Occupational therapy for

THE RELATIONSHIP BETWEEN EARLY MOTOR STAGE AND
HAND FUNCTION RECOVERY SIX MONTHS AFTER STROKE

JyH-JoNnG CHANG, YUg-TunG SUNG and Younc-Tso LIN

The prognosis of hemiplegic hand func-
tion may reflect intrinsic recovery. Applying
the variables of initial neurological loss in the
hemiplegic upper extremity to predict the
prognosis of hand function will enable thera-
pists to establish the ultimate goals of reha-
bilitation and to select the appropriate treat-
ment programs,

Pinch and grip strength tests, Frenchay
arm function test and the nine- hole peg test
were used to determine the relationship be-
tween the initial Brunnstrom motor stage of
the hemiplegic upper extremity and the
prognosis of hand function after six months,
Forty stroke patients were divided into three
groups. Group I was subjects with a motor
stage below the Brunnstrom motor stage III
in both proximal and distal parts of the hemi-
plegic upper extremity. Group II was subjects
with motor stage below Brunnstrom motor
stage III in the proximal part and above stage
III in the distal part or vice versa, Group III
was subjects with a motor stage above
Brunnstrom motor stage III both in the proxi-
mal and the distal parts. The results of this

Department of Rehabilitation Medicine, Kao-
hsiung Medical College, Kaohsiung City 80708,
Taiwan, Republic of China.

study indicated that the prognosis of the
Brunnstrom motor stage of the hemiplegic
upper extremity generally improved about
one or two stages. According to the results of
the grip and pinch strength tests, the Frenchay
arm function test or the nine-hole peg test,
group I patients could hardly use their affect-
ed hand functionally. The grip strength and
the pinch strength deficits of group I were
93.8% and 91.4% respectively. The grip
strength and the pinch strength deficits of
group IT were 72.1% and 68.5% respectively.
The group III patients could potentially reach
a normal range in pinch, grip strength tests,
and the Frenchay arm function test, but
would have 27% deficits in the nine-hole peg
test.

This study suggests that the early Brunn-
strom motor stage can be a useful prediction
tool for the prognosis of hand function after
six months in stroke patients. The results also
can serve as a good reference for the occupa-
tional therapist in setting the ultimate goals of
rehabilitation and treatment programs for
stroke patients.



