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Changes of serum electrolyte concentrations with
succinylcholine administration in cerebral palsy

Yang-Sik Shin, M.D.,, Young Hwa Jin, M.D., Ki Young Lee, M.D. and Joong Uhn Choi, M.D."

Departments o Anesthesiology and Neurosurgery”, Yonsei University College of Medicine, Seoul, Korea

Succinylcholine(SCC)-induced hyperkalemia due to mechanical neuromuscular defects such as
burn, severe trauma, uremia, neuromuscular diseases and etc. is well recognized from 1950. The
upper motor neuron diseases are categorized into these neuromuscular diseases. For cerebral
palsy, one of the upper motor neuron diseases, there are many different opinions in hyperkalemia
after the administration of SCC.

To establish the effects of SCC on hyperkalemia, in children with cerebral palsy presenting
for selective posterior rhizotomy under the monitoring of evoked EMG, serum potassium, sodium,
calcium, chloride and creatine phosphokinase (CPK) were measured prior to, and 2, 5, 10 and 30
min after the administration of SCC.

The results are as follows;

1) The mean age and body weight in twenty patients were 44+14 years and 142%2.1 kg,
respectively.

2) Fine fasciculation on the hand, 1 graded by Cullen, occurred only in five of twenty patients.

3) There is no significant increase in the concentrations of potassium (ranges of mean: 4.16-
4.23 mEq/L) and CPK (ranges 243-295 mEq/L) with the administration of SCC until 30 min.

. 4) No significant changes in sodium, calcium and chloride following SCC are revealed.

In conclusion,succinylcholine does not produce an increase in plasma potassium in children
with cerebral palsy. However, CPK levels trend to increase after the administration, even if there
is no statistically significant difference in the levels at the different time sequences.
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F % 48 432 JAY T BRAAME 1 AR
7t AsA debd 4 AR, ©]§ F upper motor
neuron lesionq! 4 AW, HY, HA2HY TN
SCC Fo¥ A 2&49) F43 ¥4 ngAe3F
€ 59 A%7 g a8y dr)d 8= 4
uhH]E SCC %2 A% Y& uge &5 ey
A & B olE, o]lEF ZAE ofF #AA @
A 238 ¥F ZHUF T FLHE F¥E
BgE F3eo o,

w2t gL A Fe ALA dlug sk o
Ageie] gxte] A3y IR Aaed I¢
AA "w#HA succinylcholine® AFE % A
d Mg ¥€F ANF =8 viH A vagoen
W olg #gnA AUt

et ¢ &

ARG SjARY F& HRI2GYAN &
Z A%AHY §¢ ZHE(evoked EMG) ZHA1 3ol A
Ada Fy4 AHS Aded AP 2 4R
g @ol 0% & ez 3}

utH A 308 WA 1 AN} glycopyrrolate 0.01
mg/kg$} lorazepam 003 mg/kg® 58] AN
#Aow Fgido =239 standard lead 09 4
A=, At F2¥ 8 FH7|(pulse oximeter)®} AE
¥ %4 7](Non-invasive blood pressure monitor)§ ¥
3.

u¥H 2t 4#olA thiopental sodium& 5-6
mg/kg AFF 3% W99 isofluraned mask® HY
AFIEAM, o= @& P Fd 20 G FEEHE
AgAReY, 99 AH HFo] ERHIAAEL o
AR2E B3 F9L FYHA gt 2 I
ol succinylcholine® 15mg/kg& @3 35 % Cullen'”
o] AXNE &4 A% ¥ grading scale(Table 1)
o w2 2 ASE Wty dH JE Adue
AlgEAc 2 F F PolE H49E Hstw oA
TE ¥A9 ¥ g AYG

ARE e AR A dD AHE £ 2
PAEse @A Psdon WzxE 979
3 SCC oA, 283 SCC 9% 2,5 10 ¢

30 ¥ ok & FAs AMfLel 2000-3000 rpm
o2 108 d4AEEEY 4] 43 ol 244
7HRE 4T Uigle ¥4 nasigo. 893 9% 8
A7+ oJuol potassium, sodium F chloridel elec-
trode .2, total calcium® O-cresophthalein®y 2 &,
2283 CPKE kinetic UV e 2 &43qd

RE & meantSDe 2 HAIFGon Z+ A3
o] w& H]EE repeated measures ANOVA A
¥ Scheffe test& H83}o} p<0.052 A4 FAH
2 fo% Aoz BFIA

Table 1. Grading of Fasciculation
by Cullen DJ 1971

Degree Findings
0 No visible fasciculation
Very fine fingretip movements
Minimal contraction of the trunk and extremities
Vigorous contraction of the trunk and extremities

W N =

- ¥,

g2 Exe dolrt 119, oo} 932, 3FE
AP L 441144900 HFE AF S 142421 keWl
}H(Table 2).

&4 A% 209%F 15¥9M = JEUA @k,
g A 5% I SHAMT &of A
¢ A% & UEHEATHTable 3).

¥ % potassium® SCC ¥ M| 4181060 mEq/L
A FoAF 2,5 10 R 0RA=E A4S oz &
% Aoz AN, £ CPKE Al7tthe] o 3
AHQY F¥ Aoly HolA @ter}t AR A
of we} F7Hte YA B fcHTable 4).

Table 2. Demographic Data(Mean+S.D.)

Sex ratioM / F), No 11/9
Age, yrs 44+14
Body weight, kg 142121

Pattern of paralysis

(paraplegic / quadriplegic), No. 6/14
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21 %ol sodium, total calcium ® chloride ¥=+
25 A4 HYUE SCC F9HY RFAF Fo#
z}o] 7} {1 tHTable 5).

Table 3. Incidence of Fasciculation
Grading by Cullen(1971)

Grade No. of patient Incidence(%)
0 15 i)
1 5 25
2 0 0
3 0 ]

Table 4. Changes of Serum Potassium and Creatine

Phosphokinase(Mean+ S.D.)
Elapsed time(min)  K*(mEq/L) CPK(U/L)
Pre 4184060 243612192
2 4214054 251.6+208.1
5 416061 271.0+221.2
10 423057 205.7+2225
30 4224049 331.3+2559

Table 5. Changes of Serum Sodium, Potassium
and Chloride(Mean+S.D., mEq/L)

Elapsed time(min) Na* Ca cr
Pre 1384+37 97408 103.1+33
2 137.7+£28 9909 1034141
5 1372432 97x10 1036147
10 137.7+33 100408 1049+50
30 1376+27 100109 103.5%57
2 &

# A7 HAvka fololA SCC 15 mgkgs
AF3n ol2 AW ¥F potassium BEY WiE
##3: FAl sodium, total calcium, chloride X
CPK sXx2| W37} ol AEAx Frsiqct ¥
¥ potassium ¥EE SCC ¥4, Fo% 2 5 10
2 0%l fegle F7o) jidern 2 ¥l sodium,
total caleium W chloride® AlZtdiel W& #9§

o] & Bolx i) £ CPK ¥x& SCC BF
Ao v)dte] HFF AR Qs WAE U
o Nzt Ao wel Frhss FYE HHT

SCC ¥z A% DTS RFAY SEF
o zRE SAEL 7|AF &4 JAEH §
4 A2 GriEE £49% Jxde {BAH
U 28% Fxste] 48 FFdE =@ g,
dutgoa SCCe 48 £FoF potassium 05
mEg/L BE AedHU S 48 &4, =5F ¥
AAS FE FoAMe o 4% nZeEFel /i
AP B ApdMel Al HAuHIE upper
motor neuron A# Fo] HUYZ SCC FAF 23
A gl 3ol AFEHY ol FPolTHe ¥
4 HERE 3FAA 67149 oluidl 1YW FFE E
& Qe Hely® 8 UYL Fddd ¥ n
stgro] ne %9 peak’t ¥ 4-65¥Q Y
Bog v Mol B AF YL YA L&
AiaZe] 4d o] FEHNCER ol AHE F &
o =% YAvldlE lower motor neurond &3}
B2 3%0°] denervation®d dEHv old HAE 7}
A olfz B 4 AW’ agaLFel fegE 7
Aol olMABFHY HFH 9 (extrajunctional) &
o Z7tz HAgdcta? oed szkel Aud WA
AHog FAHAJY FEM7 G4 HaPE oo
Lia=3

olgig SCCez A% nFHLFE EJAAIE
AEZE lidocaineo| Y Aol A Fo1¥ Q.
# d7oM SCC R nAKE=E HE FFE
thiopental sodiumo] ¥}t potassium F71& €3
AREAE 98 5 vt

4, 28F % $49%0 nBYgLFH F3¥
Ae TEHA @R A2 olEY oMoz A
£5& ugE3y Zolgal R lidocaine F' V&

¥ dTeME FoHA I

4% CPK BEE SCC8 Foiz Z7159 &4
dze) FEe Bl Ye B ohIF o& BRI
SANH o HAVF TEAXIZEH B2E A2
A4gn A=a? B AFdME FAF NG AH
Ame SCC FoAL BARoZE #o® Aol7t
gloy Az Anolme Friste A%E BRI
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EH & dFNMe $39%9 AT M o
A F71E ¥ F YA 2= dF ddol
oA 2 997t gidEXNE BdE + A

2 ol sodium, total calcium % chloride ¥%¢]
fod W: B G744 & £ fded
calciumo] SCC §oF 2-489) FoAR 9l
A F7sgoe Bad? AR e, sodium
& goline pugsE® 2 dF e YARA
et 23y €% Add w29 dde <59
7144 &4 7108 AolEg 7 o] Fx WH
Dol d@dol glolE BEF & £4d9% A
S8t fusing B AT £4d%0 v R
d ARE 29 o9 dyel £4dRe] H4E A
A9|ATHE A& s oz @ AolE UF 4
3% + UA Bt

dgHeoz HAdupd] fepeja SCC 15 me/ke®
AFHRE 087A potassium& THE F A
FES #o% ¥sE ey CPKE F713ke
A%L pgoy BAAHY #9498 U AL
o}v}l = upper motor newrond @2} 3l HAdvld]
7} lower motor neuronoli &4l gl %o
denervation®| x| @& ZH#H, AHENFE SCCHEAA
7AA g do] ARE Hel 7|Q¥ A2 Ard

& =

Adviste] Ay FAF AAAGEE AY
e 24 Al E AX|vialE - 24M 004
74 Ateld] o] Lo} HAgupu|@E dgoz
succinylcholine 15 mg/kg€& AFE ¥ £4d359
AT E Mt ¥# potassium, sodium, chloride,
total calcium, CPK %9 %% ¥3%g uHsRd
uh, dAEA 2043 539 AL &FAAMT
7tg £4A9%L B ey SCC FAF 0%
74 M F potassiumA & 416-4.23 mEg/LE ¥A G
1 LETE B F fen #o% ¥t ®
Aok =@ o] 7|HEA] ¥AF sodium, chloride,
total calcium, CPK¥ SCC i A3} v a3to 29
dE FHol7l fdey ow CPKE A% Azdd
g Z7tee A ¥l AR
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