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Statistical Motor Unit Number Estimate
Size—and Number-Weighted Modifications

Reproducibility of Statistical Motor Unit Number Estimate in
Amyotrophic Lateral Sclerosis: Comparisons between Size- and
Number-Weighted Modifications

Oh Yun Kwor¥ , M.D, and Kwang-Woo Lee, M.D., Ph.D.

Department of Neurology, Seoul National University Hospital, Seoul, Korea
Department of Neurology, Eulji Hospital, Eulji Medical College, Seoul, Koreg

Background: Motor unit number estimation (MUNE) can directly assess motor neuron populations in muscle and
quantify the degree of physiologic and/or pathologic motor neuron degeneration. A high degree of reproducibility and
reliability is required from a good quantitative tool. MUNE, in various ways, is being increasingly applied clinically and
statistical MUNE has several advantages over aternative techniques. Nevertheless, the optimal method of applying sta-
tistical MUNE to improve reproducibility has not been established.

Methods We performed statisticall MUNE by selecting the most compensated compound muscle action potential
(CMAP) area as atest area and modified the results obtained by weighted mean surface-recorded motor unit potential
(SMUP).

Results: MUNE measures in amyotrophic lateral sclerosis (ALS) patients showed better reproducibility with size-
weighted modification.

Conclusions: We suggest size-weighted MUNE testing of* neurogenically compensated” CMAP areas present an
optimal method for statistical MUNE in ALS patients.

Key Words: Amyotrophic lateral sclerosis, Motor unit number estimation
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Figure 1. Samples of stimulus response function( the scan graph”)(A, B, E, F) and recording windows spanning an individual test-
ing range(C, D, G). The figure of the superimposed thre¢ scan graphs’ from patient 3(B) shows consistent gap around CMAP area
between CMAP area 3 ~ 7 % which is confirmed by dichotomous distribution in that area (C), and the distribution of CMAP around
70 ~ 80 % of the maximal CMAP demonstrate a typical Poisson distribution (D) athough the singlé scan graph” shows a possible
gap of about 10% of the maximal CMAP in that CMAP area(A). The singl¢’ scan graph” (E) and the figure of the superimposed
thre¢ scan graphs” (F) from patient 9 demonstrate a relatively consistent a CMAP gap, which is convinced by a 30-successive sub-
maximal stimulation (G).
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Table 2. Results for reproducibility

Statstcal viotor unit Numper esumarte

Primary data* Reproducibility
Trial 1 Trial 2 Coeffffi.cient of Corrglgtion
variation (%) coefficients
CMAP amplitude 72t 31 73t 33 55 0.986
Program-determined MUNE 811+ 53.4 75.6+ 458 24.2 0.777
Number-weighted SMUP 162.4+ 101.2 169.6+ 118.0 17.6 0.939
Number-weighted MUNE 577+ 331 558+ 31.8 17.2 0.920
Size-weighted SMUP 202.1+ 1232 2053+ 1343 121 0.947
Size-weighted MUNE 491+ 311 492+ 31.2 12.2 0.958
*Thevaluesaremean =+ standard deviation.
Table 3. Paired t-test of percent differences of each measure
Paired Differences (%)
Mean 95% confidenceinterval p
Lower Upper
Program-determined MUNE vs. Size-weighted MUNE 12.015 4.686 19.344 .002
Program-determined MUNE vs. Number-weighted MUNE 7.036 .956 13.117 .025
Number-weighted MUNE vs. Size-weighted MUNE 4.979 1.470 8.487 .007
correlation coefficients () CMAP 0.986,
program-determined MUNE 0.777,
SMUP 0.939, MUNE 0.920, Lomen-Hoerth  Olney5
SMUP 0.947, MUNE .10 ALS 20
0.958 (all p < 0.001). Coefficients of variation 30 S-MUNE
correlation coefficients
5-7
paired percent difference , CMAP , ALS
(5.5%, p=0.001 vs. , Lomen—-Hoerth Olney 20
MUNE), MUNE , ALS MUNE
MUNE coefficient of variation 12.2% , , “ test
(p=0.007 vs. MUNE, and 0.002 vs. pro- ared
gram-determined MUNE) , “ "
MUNE 17.2% (p=0.025 vs. pro-— “ test area’
gram-determined MUNE), program-deter
mined MUNE 24.2% coefficient of varia—
tion (Table 2, 3). , MUNE
MUNE, MUNE, . i “ test
program-determined MUNE . ared sampling
MUNE , MUNE MUNE
program-determined MUNE 63% , 10 SMUP
MUNE 87% SMUP MUNE
SMUP (Table 2). computer simulation
model . ,
MUNE ALS
ALS
S-MUNE . CMAP
, area SMUP
, MUNE . Fig.3
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Figure 2. Scatter-plots of paired test-retest results of CMAP, program-determined, number- and size-weighted MUNE. See text.
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Figure 3. Scatter-plots of SMUP according to the number of MUNE in a tested area and the width of a tested area. The larger the
width of the test area, the larger the SMUP from the test area. (A) The SMUP is inversely proportiona to the number of motor units
inthetest area. (B)
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Abbreviations:

- ADM, abductor digitii minimi

- ALS, amyotrophic lateral sclerosis

- CMAP, compound muscle action potential

- MUNE, motor unit number estimation

- r, correlation coefficient

- SMUP, surface-recorded motor unit potential
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