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An Electromyographic Study of Chronic Renal Failure

Agdde e Y Agtnd

* B B
9 37 Jennekens 5(1983)& AAARAZA 5 ¥
YR YA de 2R ARTAALAE oW WS
d2E Fastgeu £33 AHE 2g o}, Dyck
ARAZRA NN Br|F4dez ARARY o] 4o] 5(1979)2 E3 2% pholphorusF=e] w4 +

vGelde FX 9 apdelrt. AFHMEFE WAAFAF g4¢ FAddet 2 AL oA mgetm 3
gAzd AFHA8E A% Add4 £ Ra- 4}

skin# Fishman(1976), Asbury(1975)¢] &3t < 2 a3 AL o AAEL JAHZARA
65%% e P24 F24 U 4oz AR P ubd otr] Ak A4 vaTH =S4AF %&
+5444) Adae iy A7 F (polyneuropathy) o AAAEAALY wmdTS AFYYFHA
22 F¥3e] 53 HAdA ARG deA AW 2847 ool Aol & FABte AFHAS 4
o ek =g AEe gAdA e 2 ofE A5 aHE Azsgsh =@ BHARASY 2R
obH7tA AHAA gz drth olsge w2AAAY A9 st g w2y Azdtdch

Fol ©tAAFAZFY FRFFLE AAH AFZE A

2 1960 e] ZubEEojt. FHZo ol2e Ay 7o) A oy
AADAFAA 5 Aol 4 Fol T4 x5Fe A

2oz g oFe sHHA =FHLEEFTL & 300] 8] BHAAEAE BAF Ao st 329
33 S84 AL & A 9 A4 J2E} w2, AFAFTHAS 2R

T AZ%Y 28 AT Anpdel AFARA g00) oA sz A B E 39. 44 (134 ~694]) of A 44.2
%_8_3‘1- 84 ‘?‘11'51 31.9-“% Tenckhoff %‘(1965)3" A-]] (20*‘]"—’61*“)01"1 %}&tﬂ}_‘:‘fﬂ]k]% \d,l} 25“(3‘ ig_‘—i_
Murray (19601 S3tsl FHAZES AFETA 35 oq 204 ~574) AR 79 45.74 Ark. o] Fol
Gie 32T BAALE $F0E 202 29k gpa zog zddA AAAEAAL AAHR
2EY AAFA A FA A4dz) g A7 AAREANE A9 &5 15~28°Col A A2l A At
Bl Foo =G J4FH, TENE 9 50, A ABee W EATL Fxit Fddh
Azolalol vt AP FH A5 AAe] A FL A A4 74 = TECA TE-42 EMG system$ A-§3H4
AE dEF AGd. a2y ol F ARG T @ or] AAAS2 DISALS EG5ARAT, sEATez
AFE 4ol AHd & g =do] Agol Adelsh L EEGE oMUY Haang AgHdt B4R

25 AANFY F AL IS o $EAA AEAAE ATATE v FFRHUH
7V 89 Modalitye] WE-§ 3ol Jebsen 5 (1967, AR 2% A Az l.a.u‘_}xd.ﬂf EDB(Ext-
Nielsen(1974)] 213l #7121k A AE A 43 8o ensor digitorum brevis)Z& EdolA EwAFToRZ 7
2] 8le] A= Nielsen(1974) ¥ Bolton 5(1971), 289 ch(Fig, 1). $AF448 AxAN4E Sohig
Taylor 30197201 S8 %8 A2 AN z3a yhTsadd A3se #2A9E BAAT
AdLe Asieh. Asbury(1975)% Thomas $(1971), o= AH(Abductor hullucis)Zol4 71 535ieh(Fig.

T AEOA 1984430 2). MENAY ARAAL ZAY 9 FAFA AY A
F R oEEe 1083ME AARTHS 2zE ERAE SHE S FeAA ARE WHHRA AT
AL FF 2 HPRAE F2AY F AT AL AR

— 248 —




—Lee, EY.:

N
O 0

/
/
{ l \ul( § _ﬂ_ 52
; T f 'l \
! { \
i :’ o
{ -

] P

!

] | : )

: 0/

i [, !
{10 o
i3, o
it ol f{)&¥:35|
e B
i 1 @_,_._/’_—:_ﬁ_____ R
\@;\;\g}/ Q/\/

o) @
Fig. 1. Motor conduction study on the left peroneal
nerve

S=Stimulating electrode
R=Recording electrode
Fig. 2. Motor conduction study of the right tibial

nerve
S==Stimulating electrode

R=Recording electrode
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Fig. 3. Sensory conduction study of the right supe-
rficial peroneal nerve
S=Stimulating electrode
R=Recording electrode

Fig. 4. Sensory conduction study of the right™sural
nerve
S=Stimulating electrode
R=Recording electrode
A AAE e aoen g o FAFANA A
Hotgonl AAR47] = plated 3 flberd & ]'-9-‘5}
gleut A1F2 Aoy Fode] A ALz ¢HA

Table 1. Age(Y), sex and motor nerve conduction
study (MNCS) in patients with CRF com-
paring to control

p-value

Control CRF

Age: M 35.2(n=25) 39.4{n=30)

F 45. 7(m=7) 44.2(n=9}

(MNCV) m/sec m/se
Peroneal N 50.69=3. 06 41. 76+5 97 p<{0.00L.
Tibial N 50. 63+2. 69 42.01+4.65 p<(0.001

msec msec
48.3743.22 52.249.22 p=0.07

51.44+2.54 57.30:£6,51 p<{0.00%L

Peroneal FWL*
Tibial FWL

* *FWL . F-Wave Latency
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gich =& R473e 186 2F 547 2edE
FAFlgen FRUEE 4T 2782 g F
Hate] 4% Na 130meq/, Mg 1.5meq/!, K 2meq/
I, Cl 101meq/! 3 Ca 2.5meq/Iol™ Acetate 35meq/!
2 Dextrose 2,000mg/dlo] Gt Zale] AL 483
AEAd A AR d57H5 Aol Tekad

h]

ot

A4 42T T—} kiee ]J' HETY 5474 A=A
2 A z2Eol A ¥ EAE A xS 25 3 F 50.69+3.06
m/sec(mean-f-SD)J-]- EAl Aol 4 5. 63+2. 69m/secE
el ARAF T A W FA4A 41,2625, 97m/ sec,
AEAA 42.01+4.65m/secE A A 2T 03l ¥
FAAA 9.4m/sec, BTFAANA B bm/secE ITA
ol & FHvh(Table I). A=Al w3t A zFol vl dtef
A ARAZTAA A ulFA A o] 4. 4m/sec, ¥ E
Aol 4.2m/secs] FAAoE FYFT HolE EY

o

t}(Table 2).

AZAA A FdAAY A EQ distal latency 3 &
FHEd AZeddE A4z E] 13,3715 72uVE
nhA A B S 8.8542.42uVe H2)q Ale]l E BE
ou] ABAAS] ALele A4 26.349.614V P A
FAZF 157327044V (& 2o FAA H4&
vebich, EAA v FAAFH B EARY A=R A
A58 Wy 94 FAAdez fAF AFHE LA
(Table 2).

HEARAS 4AF AFY A2% $zide FA
184 & {9 Hﬂiv}oﬂ ol 5% AAFHAsY ditz
FEetAch F & 608 v vk A FHASE e 8
9} 603) ol 4 &= 524374 L 1001 E 4w 2E
gt @7 AFEHdE 3F 25.749.795 2 velge
v A7 FHelE FHI7 Y7 302.28 2 AA 131
3 Hz 5248 Aok RAFHTY EFRARTE HA
168 o) 4 2 = 413} (Table 3, 4).

AR AAAAY AAREE=E A7 FA4%

Table 2. Sensory nerve action potentials (SNAP) of CRF comparing to normal contrel

Control " CRF p-value
SNCV of superficial peroneal N 48, 544-7. 41 (m/sec) 44.5=+4. 40(m/sec) p<0.001
SNCV of sural N 45.04£4.79 40. 94-H5. 84 p<0.01
Superficial peroneal N Ampl.* 13. 3745, 72(pV) 8. 85:2. 42(uV) p<0.01
Sural N Ampl. 26.3+9.61 15.73+7.04 p<20. 001
Latency of sup. peroneal N ]. 83=+0. 56 (msec) 1.9035+0. 43(msec) p<0. 001
Latency of sural N 2.056:4-0.45 2.13%0.35 p<0. 001

*Ampl. . Amplitude of potential

Table 3. Nerve Conduction Velocity of Patient of Group 1: Short term HD below 60 times

Predialysis measurement of

ID No. Type & freq.  Total times

of pt of HD/wk of H llgflel:ig\%of Tib. N g?}SVP.Ofl\T Sur. N
4 Fiber 3 30 35.2m/sec  40.4m/sec  45.8m/sec  4l.8m/sec

10 Plate 3 37 30.6 34.4 43.8 37.5

15 Fiber 2 27 40. 4 44.5 50.6 49.4

17 Fiber 3 19 42.0 42.1 51.4 48. 4

19 Fiber 2 41 38.2 40.6 44.1 40.0

29 Fiber 3 26 37.8 42.6 43.4 42.1

32 Fiber 3 10 34.0 40.7 42. 6 40.0

34 Fiber 3 16 43.0 42.5 48.7 47.2

N ! No. of cases 8 8 8 8 8

X : mean 2.7/ 25.7 37.66 40.97 46.3 43.3
SD : standard deviation 9.79 3.99 2.79 3.23 4.15
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Table 4. Nerve Conduction Velocities of C.R.F. of Group 2 : over 60 times of HD

Predialysis measuremint of

2.79m/sec, Group 2¢04] 44.28-+3.02m/secE 94 #

ID No. Type & freq.  Total times
of pt of HD/wk of HD %/E;If\&of Tib. N g?gvp.o% Sur. N
3 Plate 3 294 37.6m/sec 47. 7m/sec 39. 2im/sec N.R.
6 Plate 2 263 46.3 46.9 58.6 48.2
1 Plate 2.5 278 41,2 40. 3 32.2 48.3
7 Plate 3 232 38.1 42.5 N.R. 34.7
8 Fiber 2 183 41. 4 43.0 56.6 48. 4
14 Fiber 2 546 47.8 49. 6 57.4 56.4
25 Plate 2.5 401 43.3 40.4 56.6 53.0
28 Plate 3 440 46.1 46.2 47.5 55. 8
30 Plate 2.5 524 39.7 44.2 40.6 45.0
33 Fiber 3 131 41.3 42.0 45.3 50.0
N : No. of cases 10 10 10 9 9
X : mean 329. 2 42. 28 44, 28 48.22 48. 86
SD : standard deviation 134. 43 3.33 3.02 9.05 6.14
*p : p-value p<0.01 p<0.05 p>0.1 p<0 05
Table 5. Group 1: Short term Hemodialysis : Below the G0 times of HD
ID No. Type & freq. of ’tli‘?nt:i Prednalys:s measurement
of pt HD/wk of HD Urea(mg#%) Cr.(mg/dl) Ca.(mg/dD) P.(mg/dl)
4 Fiber 3 30 75 14.9 10. 2 83
10 Plate 3 37 81 14.5 10.2 3.3
15 Fiber 2 27 144 13.0 5.9 15.6
17 Fiber 3 19 116 20.8 9.7 8.9
19 Fiber 2 41 100 15.9 8.4 7.1
29 Fiber 3 26 207 32.0 6.6 11.4
32 Fiber 3 10 74 12.9 10.6 6. 4
N 7 7 7 7 6 6
X 2.7 27.14 113.8 17.58 8.56 9.61
18] 9.70 44. 65 6. 43 1.78 3.11
N : number of case
X ! mean
SD : standard deviation
o] 7| F4F(Group D3t 37 F4 T (Group 2)& | AA444 Axdee A Yu34749 3§ Group

23t v TAAY #5474 AEEEE Group 1
A 37.66-+3.99m/secE Group 29| A 42.2873. 33m/sec
2 $98 ol F vddes 43T ZHEL EHelm
2 9lch(Table 4). AFAIANAH = Group 1 40.97%

1ol A 46.3+3.23m/sec, Group 2°¥] A} 48.22+9,05m/
secE Ho] dA ALY FHE Heolvk A A FAHLE
%29l eH(Table 4). ze{vt v] HA1H 9 A Sl
el A 43.3+4.15m/sec, Group 20 4] 48.86+6. 14m/sec
2 f9% Hol T Re THHE ek 2yl A
AEde] AP FARA P AH A w3l

Group 1

og -¢ volx e
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Tableh 6. Group 2: Long term HD more than 60 times

Predialysis measurement

ID No Type & freq. Total
of pt of HD/wk times Urea(mg%) Cr.(mg/dl) Ca.(mg/d) P.(mg/dD)
1 Plate 2.5 278 126 26 8.3 5.0
3 Plate 3 204 104 23.2 8.7 4.7
6 Plate 2 263 160 15.2 7.8 6.5
7 Plate 3 232 103 14.8 9.3 4.3
8 Fiber 2 183 115 16.6 8.9 4. 4
14 Fiber 2 546 105 23.2
25 Plate 2.5 401 100 22.8
28 Plate 3 440 105 21.6
N ! number of cases 8 8 8 5 5
X : mean 32.96 114.75 20.425 8.6 4.98
SD : standard deviation 113.74 18.82 3.98 0.51 0.79
*p : p-value p>0. 01 p>0.1 p>0.1 p<0. 01
*Statistical significance resulted comparing the Group 2 to Group 1
Table 7. Adjusted mean change between Group ! and Group 2
Test Group 1 Group 2 Difference P
EMG MCV Pero. N 37.66m/sec 42, 28m/sec —4.62 p<0.01
Post. Tib. N 40. 97 . 44.28 —3.31 p<C0. 05
EMG SCV Sup. P. N 46.3 48,22 —1.92 p>0.5
Sural N 43.3 48. 86 —5. 56 p<0.01
EMG SNAmpl. (xV) Sup. P. N 8.5+2.34 9.78+1.13 —1.28 p>0.1
Sural N 14.0+4. 36 18.44+10. 67 —4.08 p>0.1
EMG SDL*{msec) Sup. P. N 1.7%+0.31 1.85+0.73 —0.15 p>0.5
Sural N 2.1740. 41 1.91£0.19 0.26 p<0. 05
Urea 113. 8mg/d! 114.75 +0.95 N.S.
Creatinine 17.58 20. 42 +2. 84 N.S.
Calcium 3. 56 8.6 +0.04 N.S.
Phosphorus 9.61 4.98 4.63 p<0.01
*SDL : Sensory nerve distal latency
vidE das vj=atgth. & ¥ urea, creatinine
3 Casl P9 29 dsls #43g &2 44 phos a et

phoruse] FEelAuk P<0.019 #9% Wa-E 543

=

v} (Table 5,6). F2AZY Argr Wie AAAZTEN 9y
B 7(Table 7)ol A e olAdE $¢3ld = FAA AAFAZAN M eI E S 2k 53] =54 4l
AL FRPed, B3 A4 v FARY A AW ZA 743 Tk Jdelvde AR AdEe
A% AESEe 5 groupZts] Helsk FAAL RS FEFAY dresez 493 o Asbury(1975)4 < 8-
g2g B Fch 9 FAgY AAEd 4% AxE nedddges w-
kA A9 2714 AA S A EA " axelth. £%

A7 ArExs) Hile w54 A4 T 73 %o e

— 252 —




—Lee, E.Y.: An Electromyographic Study of Chronic Renal Failure—

A 5o o 3le] A-FFol Stew Jebsen 5(1967),
Preswick and Jermy(1964), Honet3-(1966), Jebsen
and Tenckoff(1969) % Jennekens and Jennken-Sohin-
kel(1983) & 2539 3 47 g 279 A3
FARANE FEZ Y] T A AEER] ¥
37t vebda Aok s ek Honet$ (1966), Jebsens
(1967), Thomas% (1971), Nielsen(1973) ¥ Rossinis
983)& =% F z}.q SxAAAE 5 olubd
L2 FFAAA X A e A gle Jen-
neken5(1983)5—8— A8l A Lol 5O~60%2) o]t
ool FA Aoz dAofA] < 20m/secs] 3o & 13]—
. Dyck5(1979) ¥ Nielsen(1973) 2 AR A54E
2 AHAR o R Y Fa H]-'ﬂc’ﬂiﬂ q4H
E5EE FF AEEE 5*119} "711 HRAE dd=
stgleom ol 7 A
]

fT
o

AAde g qrﬂtﬁ 7&?}%_‘—104 Kominami and Merrill
(19713 % Burke(1974) 520 A sbot A 3tget. A
o Aol #5473 dESEY Hsy v FAAAA

9. dm,/secd] Aol Holo o 2F e abo]o]A] stan-

dard errort 1.09824 FA A 29 % $ 3}y
£ AR AEExY #o]E 8. .62m/sec, SEX=
0.8832 2 FAlA 2.2 fo 1 3el 3ol
AE ZHEHFEY Aol TAGW TAANA SE=
1.48, w5 A A4 SE=1.2622 {3l A5E
o o] 1§ A 7 & JebsenF {1967), Asbury(1975), Ko-
minamiz} Merrill(1971)2] 7 stal @ A3k k. Ackil
(1981), Rossini(1983) %5 5} Codish®} Cress1971)9] <
Tk ol A AR AL A A FA A ) A _‘Ef&
Rl EA oA AGAFAETEEY Fo] 7% el o
38 v HAAY A=H5E 248 wE Burke
5-(1974), Schuchmann{1977;, Smortos} Basmajian
(1979, % Ackil(1981) 52 b z}zto] AwtA) o A g
AFH 3 HEfAle] AFASTHAARNY A s 2y
E el kel

Jebsens(1967), Codish2l Cress{19717, ThomasZ-
(1971 9 ArbusS-(1975)2 AAYAE I8 7 dut

2
fed
fad
A0
<
=4
N

Heg thoba wol glevt Zhe] mAlde Ay
A& AR mFAL 73%

of sAdch shgch Mo
A Bz AR B @m% FAHY @A

Fr7l A #Aseks ek Nielsen(1974) ¥ 32 Jen-

nekens5-(1983)2] A M€ 714 FHA 5 E(FANYY
A rdFeh) AAAEET 3AE wole B 4lA
YR 2 A3 %9 s gt Ax
o Ay ME WL A o8t Ay ol
AL ASdA EALAEZAAL] AANA Ars e
& AAAAAE A4S parametersql AZAA &
g ge) AEKG FEZ A TR FAAS o] B
AR A B Foustgde. B3 A7 Asdne4
AzZAAd ZA44H v FAARS AxEE Holsp Fo
w] g wfRA G uldle] FHoljt Aoz Aus A
ARAEAA Y AFTATY A A4A dAHe] o
om AAAAY el oy o FEEE vari-
ationo] Edted F4L 2} 9S8 EAAFE A
gt AFolste] F FAY Wwyo] a7t AZ
B2 2446 AE AFRERAE R-F T
AsE 2@ o]l Jebsen$ (1967), Nielsen(1973)
8l Dyck5(1979)2) A=ts} dxsigdct. AAH ATy
Aze FAze] Aol BE PHxZF G Y
ANAF 53] calcium) phosphorus® FITe] )&t
FRANE FAA L4 dden, sk ¥4 Pho-
sphorus®] Fzol Wil ABdxa7 Ao PRS-
e vl dted AHIun ol FAMes §27 Ao
2 urs A Dyek5(197909] 7 %2} 7ghe},

2 =z
ARE B AFRE A 05 E T2 gda
Aol B FEAEES vz BARRes 8
o e v ELAS FBAFY AREEA @
AR AL ALV E AL
S AYAE A 2ol B Ed 4EF S AR
Azoh g A¥AZAL SedE chey 4ANE
Azo] EaHeA AR E AT LA T F4a
29 A4S FA2S H7 £ Bolol BE 259
AHE B oo N

4% AEAA Z]7¥*!7§°1 ERAEAA S v 5
A7 AxHEE 2489 SFAA0A JF 9.4m/
sec®t §.5m/sec?] Foldt Aol & Moo A A
A ES 4.4m/secst 4.2m/sec?] FolE Aol F w,
HAAFA Gl A AR ARSE Fe|dg 2}

2. AR AL FdAN A5 28y

A E3

oA A FAg £ ¥ DAAEGZN AL
) gta g 5512 prolongationg viEh g1}
A

s ‘]'4% A5E n

pag A BAo 34




ol &g i tHARAF dAY] ZHEY

F Aee] g T4 ALA S F TN F3
£7F 608 wuta} 603] o A9l 2T o® Hye #AH
A AAANA 3 aEFARL AFAF L A
TE $EF 2 AANA Andre F4F AL
%4 ok

4. SAARRZFY Sl ¥ZA 2 83 caleium}
phosphorns%-¢] A ¥ A AF4 A 5.9
A 4A 27y Add Fvistiod, Wk 44 P

&

o

il

A¥se FAg F£EF 2gch

olate] Az el ZAAE 2AEE AEE AA
BEAAE DHAFRZZRA] A EEEL o
B3 AEYAES ans dFAAd A9y 9L

g chn A2 s gl
Ry Add AFIAEEE FA A 144
ARRARARA 2 FAE =D

—ABSTRACT—

A Electromyographic study of Chronic
Renal Failure

Eun Yong Lee
Department of Orthopedic Surgery, College of
Medicine, Seoul National University Hospital

Uremic neuropathy is one of the least understood
of common neuropathies. This study was aimed to
clearify of the changes of nerve conduction study
between control and chronic renal failure group. The
effects of the Hemodialysis, leading method of treat-
ment of uremic neuropathy, of short term; less than
60 times and long term; over 60 times are analysed
and assessed with nerve conduction studies and resu-
lted in the followings.

1. The nerve conduction velocities of peroneal nerve
and posterior tibial nerve (sensory nerve in superficial
peroneal nerve and sural nerve) in 32 cases of control
group and 39 cases of chronic renal failure are resu-
lted in significantly delayed in chronic renal failure.

2. The parameters of sensory nerve action potenti-
als; the amplitude and distal latencies are lowered and
prolonged significantly in CRF.

3. 18 cases of chronic renal failure which were

- -

under the hemodialysis treatment, were grouped in
short dialysis; under the 60 times and long one; over
than 60 times The differences of motor and semsory
conduction velocity are significantly improved in long
term cases, except in superficial peroneal nerve.

4. Abnormalities of blood urea and creatinine, and
plasma total calcium and phosphorus are checked in
both group and were reviewed. There aren’t any
significant changes are detected but plasma phospho

Tus.
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