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The Usefulness of Standardization of the
Nerve C Study in the Diag and Follow Up
of the Demy Poly pathy

Kyung Yul Lee, Woo Kyang Kim, Soon Hee Kwon*, Tae Young Cho*#, Soong Hyun Lee**#,
Keun Ho Cheong*, Kee Duk Park*+, Seung Min Kim, Il Nam Sunwoo

Department of Neurology, Yonsei University College of Medicine,
Boondang Jasaeng Hospital®, Kwang Hey Hospital**, Sanggye Paik Hospital***,
lational Medical Center, Ewha Womans University**

Background : Nerve conduction study is an objective and quantitative diagnostic method for the diagnosis and fol-
Tow-up study of polyneuropathy. Sometimes it is hard to interpret the nerve conduction study, because there are many
segmental variables to test and uneven distribution of abnormalities in polyneuropathy. And there can be some interper-
sonal differences in the interprefing the results. It is obvious that one objective and quantitative value tht represents the
many segmental variables is helpful for the clinical interpretation and follow-up of polyneutopathy. Methods : We
evaluated 242 normal subjects and 71 patients with to find out 2 ized represen-
tative value, distinguishing patients from normal subjects. The standardized representative value was made by combi-
nation of the some standardized segmental variables which showed marked differences between two groups. We evalu-
ated the clinical usefulness of this value by comparing the sequential changes of this value with the clinical course.
Results : Statistically significant differences were present in cach segmental value of the nerve conduction study
between the groups of patients and normal persons. The diagnostic sensitivity of the segmental value was in range of
25.7%-81.8% in case of 2SD criteria. The diagnostic sensitivity of each functional standardized value - average of the
segmental standardized values of same nature - was in range of 54.1%-89.9% in case of 28D criteria. Using 35D crite-
ria the sensitivity was reduced to 20.9%-81.1%, more in sensory and mixed nerve than motor nerve. By combination of
these functional standardized values, the diagnostic sensitivity could increase up to 79.1%-93.2% on 3D criteria.
Conclusions : The best combination which represents the NCV study is the average of the motor nerve terminal laten-
cy, the motor nerve conduction velocity, and the ratio of conduction block with 93.2% sensitivity and 100% specificity.
This representative value well reflects the clinical course of patient in follow-up studies.
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polyneuropathy, AIDP), ¥4 954 524 224
793 (chronic inflammatory demyelinating
polyneuropathy, CIDP)% #1% {84 527472
W% (hereditary motor sensory neuropathy type
Dez A9y ¥4z Igeigch
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W AL, wxAFE E3 e ANAYL GdA
F TP ZHel Qe A, 4ol AFEZel 3l
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4 Atgsle] FHVAY B9E o] FUWY AAAIAE =
 Eigleh

2. Ay

ABRAERIAE BAAZ o2 AAAE BFAR
(median nerve)3} #4173 (ulnar nerve), sl
A v1%47 (sural nerve) & ZAsgl, $EAE e
AAelde AFAAS ABAAE, A $EE
7 (posterior tibial nerve)s} wlE417 (peroneal
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AEAT AT A YANFE =¥ E Ay
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AFeled AW FEN HIGES} AAFE YA
o, delelae] 3444 eRysiel %Azl o
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AEAAE AEAFE WBAYS PAAE extensor
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tor hallucis)ell ¥&sh WE¥91h FEFAE A5
oA AZREAAE Adsigeh. 459 BEe $5A03
AEAAE Sleted Hul9A= (supramaximal stimu-
lation) &, 277l £ AERAE Akl 2
o $PAFENFE vehiis HaWe) AFYER B
FEREHS (compound muscle action potential,
CMAP) 8} 43141795791 (compound nerve action
potential, CNAP)& feisich
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Table 1. Age and sex distribution of the normal and patient Table 2. Disease category and total number of the study in the
group patient group
Normal Group Patient Group Disease Number of patient Number of study
Age  M82127(14-85) 3572187 (579) AP 2 D)
Sex MiF=126: 116 M:E=40:31 cp 2 %
I
Total 242 7 HIMSN igpel 2 =

AIDP : Acute inflammatory demyelinating polyneuropathy
CIDP : Chronic inflammatory demyelinating polyneuropathy
HMSN type 1 : Hereditary motor sensory neuropathy type 1

Table 3. Comparison of the mean segmental value between the normal and patient group

Normal Group Patient Group*

Segmental value Unit (e S0 Vican w5155 tvalue
MMTL msec 30204 6649 88
UMTL msec 23+04 43223 104
PERTL msec 38208 7147 71
TIB TL msec 40207 78%50 87
MMV W.E Misee 593244 373x134 192
MMV E-Ax Misec 637262 4262150 160
UMV W-E Misee 606248 3004157 161
UMVEE Misec 580278 350143 176
UMV E-Ax Misec 626280 : 4102158 9
PERV Misec 490242 3204109 163
TIBV Mrsec 499244 3442119 14
MM AM W SqutmV 1722174 8232315 123
UMAMW SqrimV 11852118 827301 138
PERAM A SqrtmV 8182194 4542258 137
TIB AM A SqitmV 1395229 6412408 192
MM RATIO % 86268 368=28.1 18
UMRATIO % L7472 501295 154
PER RATIO % LSx1L4 3192293 72
TIB RATIO % 198126 3 75
MSVEW Misec 473240 382x85 102
USVEW Misec 456240 375477 98
sV Miseo 419249 358266 8
MS AMEW Sqrtuv 57214 42:16 82
US AME-W Squv 47209 37212 74
55 AM Squv 49212 4313 36
MmV W-E Misec 565233 470294 105
MmV E-Ax Misec 60056 510102 93
UmV W-E Misec 563239 477297 89
UmV E-Ax Misec 572:65 488101 81
Min AM W-E Sqituv 72217 51222 88
Mm AM E-Ax Sqtav 8626 5824 104
Um AM W-E Sqituv 68:16 47417 14
Um AM E-Ax Sqrtuv 7420 54%19 9

MM : median motor nerve ~UM : ulnar motor nerve

PER : peroneal nerve TIB : posterior tibial nerve

MS : median sensory nerve US : ulinar sensory nerve,

55 sural nerve M : median mixed herve

Um : vlnar mixed nerve

V - nerve conduction velocity, TL  terminal latency, AM : amplitude of action potential
RATIO : conduction block ratio

F-W : finger-wrist, W-E : wrist-elbow, E-E : across elbow, E-Ax : elbow-axilla,
*:p<0.001

** ! square root
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Table 4. Frequency of abnormal segmental NCV study in the patient group
Segmental value Number of study Number of Abnormal study*** Frequency(%)
MM TL 148 9% @ 662
UMTL 148 82 @ 554
PERTL 148 87 Q@8 588
TIB TL, 148 95 (23 642
MMV WE 148 e @ 518
MMV E-Ax 148 103 (6 69.6
UMV W-E 148 nro @y 750
UMVEE 148 103 (= 69.6
UMV E-Ax 148 93 . (127 628
PERV 148 116 G 784
TIBV 148 108 3% 7.0
MM RATIO 145 88 607 (615
UM RATIO 145 109 752 (057
PER RATIO 115 40 348 (49.3)%
TIB RATIO 17 3 316 (459
MM AM W 148 [ 26
UM AM W 148 9 o 601
PER AM A 148 93 QN 6238
TIB AM A 148 1 @3 750
MSVEW 148 96 (4oy 649
USVEW 148 95 (52 642
ssV 148 83 (60 56.1
MS AME-W 148 74 gy 500
US AMF-W 148 78 (50 527
SSAM 148 68 (60)™* 459
MmV W-E 148 100 @5y 676
MV E-Ax 148 63 (19 26
UmV W-E 148 9 T 628
Um V E-Ax 148 67 (32 453
Mm AM W-E 148 79 (@5 534
Mm AM E-Ax 148 38 (19 257
Um AM W-E 148 74 Ge 500
Um AM E-Ax 148 53 G0 358

MM ; median motor nerve
“TIB : posterior tibial nerve

S5 : sural nerve.

V : nerve conduction velocity,
RATIO : conduction block ratio
E-E: across elbow,

F-W : finger-vwrist,
E-Ax : elbow-axilla,

y
(- number of NP(no potential) case
%+ ; number of case below 25D from the mezn of normal group

514

UM : ulnar motor nerve
MS : median sensory nerve
Mm : median mixed nerve
TL : terminal latency,

PER : peroneal nerve
US : ulnar sensory nerve

Um : ulnar mixed nerve

AM : amplitude of action potential
W-E : wrist-elbow,

A ankle

cluding NP(no potential) case to the number of abormal study
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Table 5. Comparison of the mean functional standardized value between the normal and patient group

Functionl standardized value Normal group (Mean & SD) Patient group (Mean = S t-value,
MEAN TL 00207 104
MEAN M VEL 00206 200
MEAN RATIO 00206 151
MEAN M AM 00206 184
MEAN S VEL 00£07 115
MEAN § AM 00208 88
MEAN MIX VEL 00£08 115
MEAN MIX AM 00208 133

MEAN TL : mean functional standardized value of terminal latency from median motor nerve, ulnar motor erve, peroneal nerve and
‘posterior tibial nerve.

MEAN M VEL : mean functional standardized value of nerve conduction velocity from median motor nerve, ulnar molor nerve, per-
oneal nerve and posterior tibial nerve.

MEAN RATIO : mean functional standardized value of conduction block ratio from median motor nerve, ulnar motor nerve, per-
oneal nerve and posterior tibial nerve.

MEAN M AM : mean functional standardized value of motor action potential amplitude from distal segment of median motor nerve,
ulnar motor nerve, peroneal nerve and posterior tibial nerve.

MEAN S VEL : mean functional standardized value of nerve conduction velocity from distal segment of median sensory nerve, ulnar
sensory nerve and sural erve.

MEAN S AM : mean functional standardized value of sensory action potential amplitude from distal segment of median sensory
nerve, ulnar sensory nerve and sural nerve.

MEAN MIX VEL : mean functional standardized value of nerve conduction velocity from proximal segment of median sensory
necve, ulnar sensory nerve and sural nerve.

MEAN MIX AM : mean functional standardized value of action potential amplitude from proximal segment of median sensory
nerve, ulnar sensory nerve and sural nerve.

*:p <0001

Table 6. Frequency of abnormal functional standardized value and its combinations in the patient group

Functional Number Number of Number of Frequency Frequency
standardized value of stdy abnormal study1* abnormal study2™* 1%(%) 244(%)
1MEANTL 148 100 83 676 561
2MEAN M VEL 148 133 120 89.9 811
3MEAN RATIO 148 13 106 764 716
4MEAN M AM 148 13 9 764 615
5MEAN'S VEL 148 108(41)" 85(41)" 730 574
6MEAN S AM 148 82040 5440y 554 365
7MEAN MIX VEL 148 95(18) 8118y 642 547
8 MEAN MIX AM 148 80(18)" 308 - 541 209
CRITERIA A 148 i35 7 912 79.1
CRITERIA B 148 139 127 9.9 858
CRITERIA C 148 142 138 95.9 932
CRITERIA D 143 142 136 959 919
CRITERIA E 148 141 128 953 86.5
CRITERIA F 148 141 129 953 872
CRITERIA G 148 141 134 953 905
CRITERIA H 148 141 129 953 87.2
CRITERIA I 148 138 124 932 838
CRITERIA J 148 137 23 926 831
CRITERIA A : mean of 1&2 CRITERIA B : mean of 1&3 - CRITERIA C : mean of 1&2&3
CRITERIA D : mean of 1&2&3&4 CRITERIA E : mean of 1&2&3&S5 CRITERIA F : mean of 1&28&3&7
CRITERIA G : mean of &2&3&4&5  CRITERIA H: mean of 1&2&3&4&5&6 CRITERIAT: mean of 18&2&3&4&S5&6&7
CRITERIA J : mean of 1&2&3&4&S&6&T&S 1% : number of case below 2SD from the mean of normal group

2% : number of case below 35D from the mean of normal group (¥ number of NP(no potential) case
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Table 7. Frequency of abnormal functional standardized value and its combinations in the normal group

Functional Number Number of Number of Frequency Frequency
standardized velue of study abnormal study1* ‘abnormal study2** 1%(%) 244(%)
standardized value of study abnormal studyl* abnormal study2** 1%(%) 2%(%)
1.MEAN TL 148 9 0 37 00
2.MEANM VEL 148 5 0 21 00
3.MEAN RATIO 148 5 o 21 0.0
4MEAN M AM 148 6 0 25 00
5.MEAN S VEL 148 3 o 12 0.0
6MEAN S AM 148 0 0 00 00
7.MEAN MIX VEL 148 2 o 08 00
8MEAN MIX AM 148 1 0 04 00
CRITERIA A 148 6 0 25 00
CRITERIA B 148 4 0 17 0.0
CRITERIA C 148 4 0 17 00
CRITERIA D 148 8 0 33 0.0
CRITERIA E 148 3 0 12 00
CRITERIA F 148 5 0 21 0.0
CRITERIA G 148 4 0 17 00
CRITERIA H 148 5 0 21 00
CRITERIA T 148 5 o 21 0.0
CRITERIA | 148 5 0 21 00
CRITERIA A : mean of 1&2 CRITERIA B : mean of 1&3 CRITERIA C : mean of 1&2&3

CRITERIA E : mean of 1&283&5 RITERIA F : mean of 16£2&3&7

CRITERIA D : mean of 1&2&3&4
CRITERIA G : mean of 18&2&3&4&S5
CRITERIA J : mean of 182&3&4&S&6&T&S

2% : number of case below 3SD from the mean of normal grou

00
Standanized

Vatie
oot 1 WEANTL

N ; o MEAN W VEL

-10.00 ) - MERN RATID

—m—crERR G
1200 =

o Kumber of falow v study

Fa.00

Numbes of fallow up study

516

CRITERIA H: mean of 1&2&3&4&5&6 CRITERIA I: mean of 182&3&A4&5&6&T

1#: number of case below 25D from the mean of normal group

AFigure 1. Follow up NCV studies in a chronic inflammatory
demyelinating polyneuropathy patient. In comparison o stable
clinical course of patient, the functional standardized value MEAN
TLis in normal range and MEAN RATIO shows fluctuating course.
The representative value (CRITERIA C) shows relatively stable
course as the clinical course. MEAN TL : mean functional stan-
dardized value of terminal latency from median motor nerve, ulnar
motor nerve, peroneal nerve and posterior tibial nerve. MEAN M
VEL : mean functional standardized value of nerve conduction
velocity from median motor nerve, wlnar motor nerve, peroncal
nerve and posterior tibial nerve. MEAN RATIO : mean functional
standardized value of conduction block ratio from median motor
nerve, ulnar motor nerve, peroneal nerve and posterior tibial
nerve. CRITERIA C : average of MEAN TL, MEAN M VEL and
MEAN RATIO.

AFigure 2. Follow up NCV studies in a acute inflammatory
demyelinating polyneuropathy patient. As the patient improves
clinically, the functional sindardized value and representative
value show steady increment. MEAN TL : mean functional stan-
dardized value of terminal latency from median motor nerve, lnar
motor nerve, peroneal nerve and posterior tibial nerve. MEAN M
VEL : mean functional standardized value of nerve conduction
velocity from median motor nerve, ulnar motor nerve, peroneal
nerve and posterior tibial nerve. MEAN RATIO : mean functional
standardized value of conduction block ratio from median motor
nerve, ulnar motor nerve, peroneal nerve and posterior tibial
nerve. CRITERIA C : average of MEAN TL, MEAN M VEL and
MEAN RATIO.
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