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— Abstract —

Estimation of Normal H-Reflex in Flexor Carpi Radialis Using M eta-analysis

Kyoung-Moo Lee, M.D., Eun-Hee Park, M .D.
Department of Rehabilitation Medicine, Chungbuk National University

Objective : H-reflex is noted in the flexor carpi radialis muscle of the upper limb and can be used in the
diagnosis of C6 and C7 radiculopathies. Despite a number of normative studies of FCR H-reflex, each
laboratory have one’s own test method and normative database. Obvious difficulties arise in attempting to
compare data from one laboratory to another. there is a need to established a standardized test method
with normal references. We initiated this study to overcome these difficulties.

Method : We searched through 18 sources, which had been previously published from 1975 to 1999,
concerning FCR H-reflex. The search provided a common test method using all 18 sources and side to
side difference (latency, amplitude) and obtained a normal reference value of latency through the meta-
analysis technique by researching 7 sources stated normal reference values.

Results : 1) The most common test method on surface recording technique used active surface electrode
which was applied to over about one-third of the distance between the media epicondyle and the radial
styloid. the stimulation site was median nerve on cubital fossa. the stimulation duration was 0.5~ 1.0
msec. the stimulation frequency was 0.2 pps.

2) From a meta-analysis of data on 3 domestic articles, estimated latency which were examined at fore-
arm 1/3 site was 13.9+ 1.9 msec and from a meta-analysis of data on 4 articles outside the country, esti-
mated latency which were examined at forearm 1/3 site was 15.7+ 1.4 msec.

Conclusion : We present most common test method and the standard reference value through meta-
analysis. Thisvaluesis helpful to increase accuracy for diagnosing C6 and C7 radiculopathies.

Key Words : Meta-analysis, Flexor carpi radialis H-reflex, Normative data

00 00 0000 00 000 0oooo ooo o

0 OooOo bobo, H-0Ooo 0o opoo o1 0

0 000000 00000 OO0 Oopooo oo. oo

H-OOO Hoffman 0(1918)0 0O0O0O0O OODO 000 0000 000000 000D 00O 00O

0, 19500 Magladery 0(1950j0 00 OO OO0 00 0O0OoOo®*, 00000 000000 (flexor
0O 00 ooboobo, 00 oo 0 oobooo o carpi radialis muscle)00 00000 ODO0O0O°.

Address reprint requests to Eun-Hee Park, M.D.

Department of Rehabilitation Medicine, Chungbuk National University Hospital,
#62 Gaesin-dong, Heungduk-gu, Cheongju 361-240, Korea

TEL : 82-43-269-6227, Fax : 82-43-269-6228, E-mail : pehhep@netian.com

—79—



[ I

0 0(996)0 000000 000 000 000
0O 0o0o0o 0 0oobo oob oboodob 0o o e,
7O0o0o0oo0oo oboobo, oo oo g e, 7
goooo 0ob 0boboo0g ooo.ogoobogo o
ooooob booob booob bbb, booo
OO0 oboooob Ooooog ooo ogo oo
o0ooobo 00O ooobo, ogooob bogoo
g oooogoob oo goooog o
oo0. 00 0bo0d 00 goodo boooo o
O 0o0o0oo oobobo boo oo, 0 ooboo
U 00 ooob 00 oooog, ogo oogo
ooo oo ooo googo booo, ooog o
o000 0,000 000 0o oob oo oo
u,d0 o0oooob H-000 bogooo ggo
ooo oo oob ooo, oobo oog goog,
oo oo oo O0oobooobobooe, 700
oooooo goodo gooob obooo ggo
0 000 0O00° 000 00 0000 O 100 O
obooobO obooob0o 0o HOO0O0 00 oogo
oog, goodoo HOoOo OO Uob0 oogo
0 000 0Ob0o0o oboooo bobo ogo, boo
U 0o0ob0ooboooooob oog goog g
O.000 ObOooO0oob boob boboo ogo o
OO0 oboodo oo0ouo oooog, ub- oo oo
oo oog goo. 00 ob oboob ogog
oooobO 00 0oob 0ooo oo bgoog o

Table 1. Demographic Characteristics of Subjects Including Studies
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No. of study Author Y ear of publication No. of reference No. of subjects Age
1 god 1989 40 21—50
2 ooao 1994 9 20 M:34.7
3 O 0 1996 60 19—63
4 god 1998 10 50 16—76
5 Jabre 1981 11 39 15—56
6 Miller 1995 12 50 22—54
7 Sabbahi 1990 13 50 20—50
8 Sabbahi 1999 14 22 39+ 9
9 Tarkka 1987 15 10 M:22
10 Deschuytere 1976 16 50 18—64
11 Deschuytere 1975 17 20 -

12 Badissera 1983 18 8 24—44
13 Ongerboer 1984 19 52 20—85
14 Schimsheimer 1985 20 143 20—86
15 Schimsheimer 1987 21 80 14—83
16 Panizza 1989 22 6 23—50
17 Burke 1989 23 10 -

18 White 1991 24 25 21—64
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2)000 00

00000 000 000 110(61%) 00 000,
0000 000 000 70(39%)00. 0000 00
0000 000 000 0000 OO0 (Table 2, 4).
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0000 00000 110(61%)Y 00 0000,
000 000 OO0 000 00 000 40(22%)%
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0000 000000 00 1000 (Table 2, 4).
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000 00O 000 000 1500 000 1400
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0O 00 O000O(Table 3, 4).

5000 004

000 000000 000 1500 00d Paniz
za 0(1989Y°0 000 OO0 OOOO 0.5—-1.0
msec 00 OO ODOOO0O. 0.5 msecd 1.0 msecld
00 00 7039%)] 00O OO0, 0.5—~1.0 msec
0 1000 (Table 3, 4).

6) FilterD OO

Low filterD OO0 1-100 Hz OOO OOO
High filterd 500—10,000 HzO OO OO0 O0OO
OO0 000 (Table 3, 4).

7) Sweep O O
gooodoono ood od 4000 0o ooo
5 msecl O0OOO0O (Table 3, 4).

8) 0 0 0 (Gain)
00000 400 20(50%y10 1 mvO OOOO

0 0000 00000 00000 000 0000
0000 0000 (Table 3, 4).

00000 000 000 600 OO0 0000 OO
000 0000D0.600 00 0000 0000 OO0
000 42%~100% 0. 0000 0000 00 00
00 00000 000 000 2000. Miller O
(1995¥0 000 42% 000 9291, O O(1989Y
0 000 74% 000 100%) OOO0O0 00000
0000 OO0 00000 00000 (Table 5).

00 OO0 00 000 000 o0+2000000
O 0000 000 0oo0g oo so00.0 0o
0O 00 O 019960 0.54 msecO OO, O00OOO
0 0(1994¥0 1.62 msecO0 OODOOO0O 500 4
00 1.0 msec OO QOOd.

00 00 000 000 000 o0oo oooo
0O 0000 OO OooOooO0 ooo ooo oo 30

Table 2. Electrode Setting and Stimulation Site Differences Among Collected Archives

No. of study Electrode type Electrode position Stimulation site
1 surface forearm 1/3 cubital fossa
2 surface forearm 1/3 cubital fossa
3 surface forearm 1/3 cubital fossa
4 surface forearm 1/3 cubital fossa
5 surface forearm 1/3 cubital fossa
6 surface forearm 1/3 cubital fossa
7 surface forearm 1/4 3FB proximal to medial epicondyle
8 surface forearm 1/4 medial 1/3 of proximal arm
above cubital fossa
9 surface forearm 1/3 5cm above cubital fossa
10 coaxial needle - cubital fossa
11 needle - -
12 surface/needle - -
13 coaxial needle - cubital fossa
14 needle - cubital fossa
15 coaxial needle - cubital fossa
16 coaxial needle - cubital fossa
17 - - -
18 surface forearm 1/3 -

forearm: between the medial epicondyle and radial styloid
FB: finger breath
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Table 3. Characteristics of Filtering and Stimulation Method Among Collected Archives

Stimulation Stimulation Sweep speed Gain i
No. of study _ o o Filter(H2)
duration(msec) frequency(pps) (msec/division) (mV/division)
1 - 05 5 1 -
2 05 0.2 5 1 -
3 05 0.2 - 0.2—0.5 1—10000
4 05 0.2 5 0.5—5 3—30000
5 05—10 <0.5 5 - -
6 10 <0.3 - - 2—10000
7 1.0 0.2 - - 1—10000
8 0.5 0.2 - - 10—1000
9 1.0 1/8—10seconds - - -
10 1.0 - - - -
11 - - - - -
12 - 05 - - -
13 05 0.2 - - -
14 05 0.2 - - -
15 05 0.2 - - -
16 1.0 1/6seconds - - 100-2000
17 1.0 0.1—4 - - -
18 1.0 - - - arly:1.6—16000
late: 2—5000
Table 4. The Order Frequency in the Use of a Examination Method in Collected Archives
Electrode
Type surface(61%)/needle(39%)
Position forearm 1/3(44%)/not presented(44%)
Stimulation site cubital fossa(61%)/not presented(22%)
Stimulation duration 0.5—1.0msec(100%)
Stimulation frequency <0.5pps(93%)
Sweep speed/Gain 5msec/division(100%)/1mV/division(50%)
Filter low filter: 1—100Hz
high filter: 500—10,000Hz
Table5. Flexor Carpi Radialis H-reflex Prevalence Among Collected Archives
No. of reference Resting(%) Facilitation(%o)
0 0O (1989) 8 100 -
0 O (1996) 6 100 -
Jabre(1981) 11 20 -
Sabbahi (1990) 13 0 -
Miller(1995) 12 42 92
OO O (1989) 10 74 100
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Table 6. Side to Side Difference of Latency Among Collected Archives(unit: msec)

Mean+ 2SD Maximal value
0 O (1996) 0.54 Miller(1995) 0.6
0O O O (1989) 0.72 Sabbahi (1990,1999) 1.0
Shimsheimer(1987) 0.85 Deschytere(1976) <1.0
Jabre(1981) 1.0
0 0 O (1994) 1.62

Table 7. Estimated Means and Standard Deviation of Latencies Using Meta-analysis

Recording Electrode Latency(msec) C.V.(%)
Surface(forearm 1/3)- domestic articles 139+ 1.9 13.3
Surface(forearm 1/3)- articles outside the country 157+ 14 9.1
Surface(forearm 1/4)- articles outside the country 16.1+ 1.6 101
Needle- outside the country 169+ 1.6 9.3
C.V.: Coefficient of variation: S.D./Mean* 100(%)

Table 8. Estimated Reference Values(Mean+2SD) of Latencies Using Meta-analysis
Recording Electrode Latency(msec)
Surface(forearm 1/3)- domestic articles 17.6
Surface(forearm 1/3)- articles outside the country 185
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0 00 300 0000 000000 Oooo oood

17.6 msec, 000 18.5 msec O (Table 8).
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