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Availability of Neurophysiological Index in Amyotrophic Lateral
Sclerosis : Application of Neurophysiological Index to Median Nerve
[Abductor Digiti Minimi and Posterior Tibial Nerve/Abductor Hallucis

Hyun Young Kim, M.D., Seong—Ho Koh, M.D., Jinse Park, M.D., Juhan Kim, M.D., Seung Hyun Kim, M.D.

Department of Neurology, College of Medicine, Hanyang University, Seoul, Korea

Background: Neurophysiological Index (NI) is derived from compound muscle action potentials, distal motor
latency and F-wave frequency in the ulnar nerve/abductor digiti minimi. Recent studies suggested that NI could
be used as a sensitive measure of change during the course of ALS. However, the NI has several limitations
which include being derived only from the ulnar nerve territory and is less valuable when atrophic change of the
abductor digiti minimi is severe. Thus, this study aimed to evaluate the correlation of NI with the functional
status of ALS patients and the availability of NI obtained from median and posterior tibial nerve territory.
Methods: The subjects of the study were 25 patients with ALS. The NI, Amyotrophic Lateral Sclerosis Functional
Rating Scale-Revised (ALSFRS-R) and grip power were obtained during the same period and NI values were
compared with ALSFRS-R and grip power.

Results: A significant correlation was observed between ALSFRS-R and various NI values. Moreover, NI values
derived from the ulnar nerve/abductor digiti minimi and the median nerve/abductor pollicis brevis on the
dominant hand were statistically correlated with fine motor function scores in ALSFRS-R, and NI values from
posterior tibial nerve/abductor hallucis were significantly correlated with lower limb function scores.
Conclusions: Our results support the previous findings that NI is a useful neurophysiological measurement in
ALS patients. Moreover, we might suggest NI values from the median nerve/abductor pollicis brevis and the
posterior tibial nerve/abductor hallucis also could be used in measuring the functional status of ALS patients.
J Korean Neurol Assoc 25(1):16-22, 2007

Key Words: Neurophysiological Index (NI), Amyotrophic Lateral Sclerosis (ALS), Amyotrophic Lateral Sclerosis
functional rating scale-revised (ALSFRS-R), Median nerve, Posterior tibial nerve
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Table 1. Demographic, ALSFRS-R, and NI data

ALS patients

Normal Control,

Region of initial symptom T(ital’ Bul})ar, Uppei limb, Loweri limb, n=25 p-value®
n=25 n=6 n=10 n=9

Age, mean+SE 52.242.0 56.244.2 52.043.5 49.743.1 52.042.1 ns

Sex(male), n 14 2 8 4 12 ns

Mofyt?;p;frfisigml 25.842.4 25.343.0 22.643.6 29.7+4.8

ALSFRS-R, Total+SD 29.36+10.26 30.83£6.91 24.20+13.66 34.1143.98
Fine motor function 7.84+4.30 8.5044.32 5.00+4.47 10.5641.59 0.011°
Lower limb function 3.1242.52 4.50+1.87 3.40+3.03 1.89+1.83 0.051°

Neurophysiological Index,

mean+SD

Ulnar, right 2.332.84 2.9243.40 0.59+1.35¢ 3.8742.86° 6.32:1.94 < 0.001
Ulnar, left 2.1742.62 2.0342.79 1.1142.27 3.4542.58 6.44+1.65 < 0.001
Ulnar, median value 2.25%2.65 2.4843.07 0.85+1.68 3.66+2.69 6.39+1.75 < 0.001
Median, right 1.21£1.75 1.46+1.79 0.39+0.78 1.95+2.24 4.22+1.77 < 0.001
Median, left 1.29+1.76 1.3741.92 0.80+1.67 1.80+1.82 4.33+1.49 < 0.001
Median, median value 1.25+1.66 1.41+1.84 0.59+1.09 1.87+1.96 4.271.58 < 0.001
Posterior tibial, right 3.7242.51 5.64+1.85 3.3542.34 2.8442.61 6.3442.63 < 0.001
Posterior tibial, left 3.2142.70 5.1941.94 2.8443.12 22942.13 6.46+2.17 < 0.001
Posterior tibial, 3.4642.55 5.4241.88 3.0942.66 2.5742.33 6.4042.29 < 0.001

median value

SE; standard error, SD; standard deviation, ‘p-value between total ALS patients and normal control subjects, bone way ANOVA between ALS

groups according to initial symptom onset region, p=0.028 between upper and lower limb onset groups

2—5 mV/division, F—wave @59 50—200 pV/division®]
ATk
F—3te] 715& S8iA &5 4l
(e}

A AN Hegon T
=

F—3}& <14l o2 Sol, 18 10] QA upe} 2+
o] 20¥19] A= F-32 AA= = 39| Aol 6W AS
9 F—wave frequencydl 6/20=0.32.2 7F5}3c)

fle] = S 3 AR SAAll SJs) AlRE AT

2) A¥e] 4 2 FA

W BAES 27157800 whet e § diEat kel NIgk
2polg FRlsiglon, uid &ArE2] 7 izt ALSFRS-R 4
F7F Apol& Hol=A] ZAFSIATH Table 1).

O FAEAA 29 TS A7/ASA S7E NI
93 GA = B opFsE A/Z50lA S8 NIgES] 4
AADAE sty Yste] paired T—test9} Pearson’s
correlation coefficientE Z}7}; o]-8-5}$1tH Table 2).

NIZko] ALSERIe] 71554 A we} HlHsh=A] 27|
91&l ALSFRS—R #<=¢} thafgh F-9lollx 4% NIkl

gl

as

a: CMAP amplitu:de _=‘ 8.14 m\[: I vag
b : DML = 3.27 mSec: Bmsec !
¢ : F-wave, F-wave frequency = 6/20 = 0.3

Figure 1. Neurophysiological Index calculated from data of
median nerve/abductor pollicis brevis. CMAP; compound
motor action potential, DML; distal motor latency. (A)
Nerve conduction study. (B) F-wave, Arrows show accep-
table F-wave formation. NI = (CMAP amplitude/DML)x
F-wave frequency = (8.14/3.27)x0.3 = 0.75

£
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Table 2. Association among NI values derived from upper and lower limbs

. . Ulnar Median Posterior tibial

Neurophysiological Index ; ; ;

Right Left Right Left Right Left
Ulnar, right 1 0.88" 0.87° 0.78" 0.34 0.30
Ulnar, left 1 0.81° 0.91° 0.33 0.38
Median, right 1 0.80* 0.33 0.32
Median, left 1 0.49° 0.53
Posterior, right 1 0.98*

Paired f-test correlation; sig.<0.001,

Table 3. NI vs ALSFRS-R score

ALSFRS-R r p-value
Total score

vs NI, ulnar, dominant 0.44 0.027

vs NI, median, dominant 0.32 >0.05

vs NI, posterior tibial, median value 0.52 0.008
Fine motor function score

vs NI, ulnar, dominant 0.63 0.001

vs NI, median, dominant 0.49 0.018
Lower limb motor function score

vs NI, posterior tibial, median value 0.76 <0.001
Table 4. Test-retest reliability of NI values
Neurophysiological index 1CC
Ulnar, right 0.98
Ulnar, left 0.98
Ulnar, median value 0.98
Median, right 0.97
Median, left 0.98
Median, median value 0.99
Posterior tibial, right 0.96
Posterior tibial, left 0.98
Posterior tibial, median value 0.98
ICC; Intraclass correlation coefficient
FapAE gelon, ALSFRS-RE +7]% (bulbar

function), A'¥3+ %57]%5(fine motor function), 34 %
7% (lower limb motor function),
function) &2 AlEs}sle] 20 o] Z= Ardslk

& 39 NIghat A

§§7l%(respiratory
575 A9
/\-lo] Q=R FA
oA SAE NIgke]

NIzt A 257162
313 31(Table 3), A=A 7/7-2-9xHe
7] A71ek vlEEh=A] :@Ms}oﬂu},
Vg Shlrol A Al BE NI AR 1 5 dlell 23] 24
stod, Ul 1“*Eﬂﬂ(lrltlralclalss correlation coefficient)S ©J-&

gt B7=AR7E 7o) AAre] A dolr gt (Table 4).

Pearson’s correlation coefficient; sig.<0.01, “Pearson’s correlation coefficient; sig.<0.05
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