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The Immediately Postoper ative Changes of Creatine Phosphokinase
After Microendoscopic Discectomy

Young-Yul Kim, M.D., Hae Seok Koh, M.D., Kee-Won Rhyu, M.D.
Department of Orthopedic Surgery, College of Medicine, The Catholic University of Korea

— Abstract —

Study Design: A retrospective study

Objectives: To evaluate postoperative muscle damage after microendoscopic discectomy (MED) and open discectomy (OD), using
analysis of serum creatine phosphokinase (CPK) levels.

Summary of Literature Review: Paravertebral muscle damage after retraction during posterior lumbar surgery can cause post-
operative back pain. Serum CPK level is elevated in these patients and may indicate postoperative muscle damage.

Materials and Methods: We examined 35 cases with MED (group 1) and 11 cases with OD (group 2). Serum CPK levels were
checked preoperatively and postoperatively at day 1 and day 3. We analyzed intra-group and inter-group differences in CPK
levels according to sex, age, and operation time. Surgical outcomes were evaluated with a visual analog scale (VAS) preopera-
tively and 1 year postoperatively.

Results: CPK levels at postoperative 1 day were increased significantly and decreased significantly at postoperative 3 day in
both groups (p<0.05), with levels in group 1 significantly lower than in group 2 (p <0.03). There were no differences in CPK
levels according to seX, age, or operation time, except between the 3rd and 5th decades of age at postoperative 1 day in group 2.
VAS was significantly different in intra-group analysis (p<0.05) with no significant differences in intergroup analysis.
Conclusions: MED induced a lower increase in serum CPK than OD with similar VAS outcomes. MED results in less postopera-
tive muscle damage than OD, with similar surgical outcomes.

Key Words: Microendoscopic discectomy (MED), Creatine phosphokinase, Postoperative muscle damage
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Hlaste] & SewAtele] 2% A ARG £47
3] Aho) & Fobre = Rolh.

AT 3wy

AT, AAFA A 122 Al 38F-A 1L A5
Atol el @4 F7h3 g =5 tisl MED 7] 7]
(Medtronic Sofamor Danek Co., Memphis, TN, USA)E A}
St WA AA FA A A A8 B2 T Ha 1
A7k FA7E 7Hs et Sk 5 20~494] Ato] o] A
Bl fFan & do dF CPKA7F 4
(25~1901U/L)o] 1| 358 & ti o &2 stk =<
Al 27 Al 3 8F-A 1 AF Abol o A F7h &
=50 il #EH FHRAAES A B HAal
7k F A7 7Hs ek W A F 20~494] Afole] A
ol sl gt A 3
A 11 E A8 AT Al 2749 FEUoEE,
3~4 cme] "I E 7hatal 2] g
71E AHEste] A & F703 A As S A e

rS 19 O of rL iy

A 1ol A s A7t 198, Sz 168 $lom 32
37.5+9.64(20~494)), 4~ A 7H 61.1416.7+(39~121
F)eIATh FER9E Al 3-4 2 F ko] 18, Al 45 2 F
Zko] 229, Al 5 8 F-A 1 A F7ke] 128 ek Al 270
Al Qe FAE 88, A7k 3 Sl e A% 37.0+
8.641 (24~494)), <A 7+ 67.1+23.15(41~121%) o]
Aok FEFEY = Al 34 2F7b0] 19, A|4-52.F740] 7
d, Al 5 8.5 A 11 F7ko] 38

A 12 A 279 B gate, 7H 7 e A, e
T 19 3 F& ¥ 394 5 CPKE S43steH, &+
% A3 £3 134 VAS (Visua Analog Scale)S =4 3]
of FEARE vt 2 Ao dial 7 7]
H] 1= Mann-Whitney 7 A}, 7 - €] H] 1+ Student t-
testE o] &3te] TAISHY W o E Itk ivh ek 7t
W €] CPK Aol s, A (', o), 4% [200] (20~29
A), 30t (30~394]), 40t)) (40~49A1)], << A] 7+ (60 W]
gk, 60 o] A}) 2ol & A A 02 £ 5]

2

A1 & A, € 1495, £ 3959 5
CPK %= 7}7} 33.3+551U/L, 35.1+4.8 |U/L, 34.3+5.0
UL TE Al 2304 & A, ¢ 19%F, 5 3¢ %
9] 8% CPK X 77} 31.6+26 IU/L, 43.0+5.7 IUIL,
38.8+53 1U/L YTt &3 CPKo| U st #u] AAFS Stu-
dent t-test A3}, A 13+ 9 A 230 A & FA 7179
k Abolol e el AFol 7t 9l %l . H(p<0.05), &5 1Y
o % ARG A F7IEIATHE £F 3Yd & thA
E T AR TE S7hE o A A ThFg. 1).
T 7F A AR Mann-Whitney A AHA 3%, A 153} A 27
Abolol Al &% 19 9] CPK %] (p=0.000) ¢ < $ 3¢ 9
CPK(p=0.024) =] ol ] z+7} o] 9] 9l &= Aol 7} A2 =] ]
CH(Table 1). 7} 2] CPK %] ¢] W alol] ojat A, 3
W, Fe A7 zpol ol A, Al 270l 4] 20t 2+ 40T) 7k
EF 199 CPK A 7+l 9 ofe o] s BHA L
(p=0.01) Y Ao & BF 293l o] 7} 1At
(Table2, 3).

e A &3 1do] 5743 VASE Al 19 A
7.4+0.7, 1.1+0.99 . A 22| = 7+ 324
VAS A3}7} z+7F 7.340.7, 1.0+ 1.29) t}. VAS 7
o) 8k U] A Al Student t-test A 3}, A 13} A 2
FoA & dx £F 1d Alo] e VASO A 29| 9]
2po] 71 @ & 9 t(p=0.000)(Table 1). 7+ HALA A =
7h 3t Abololl VAS A #9] 9] €] 9l = Aol = fl3lth
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CPK7L )€l Al S7H T, % % 3ol BF 9
A AL S AIE Aol 7k U R
2 U ZAA, A 129 £F 19 3
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2 &% 39 CPK A QF 3 FFE ¥ 50 AU EE o Tt
7 A 2] R o ode AR A 245 A A7 BAE I 9lew, T U Fo] YR F& F9
ok U A3 CPK Aol A, Al 22<] 20t) <} 40t) QF 289 Aol WA O R e 2F o] x&H o
7ol &% 199 CPK X 7k 9]¢l Atolg HA 2 UAS Folges A4 7 B LE o] grjrasss,
U A o A = B 2] 9] 3l= AFol 7F il £3] Kawaguchi 592 & T 3o AMEE = A7)
VAS A ol Az, Al 12k Al 23 Abeloll o€l o oJa) Fw Z50] gutElHA F5go] FrtE T 8
= Ael7k gl 2aE Eal Fadel Asten dddgo] YeuA Hof 259
o] fuETy RISAh 259 FEsEdA
A7 E At s AT, T F F AT A
b
= E7h et &) $ED} AAL HLET 28
Cc
° B g e YA E B 2R Qs I5AE W o
el I . AEE o] F O E QIS AR EAFol WA g o
e HE 280 WEE F2 H39 223 Agate] 9
S A% 2ol A dofupe], % 28 U 2 A}
£ "Rt A 289 245 W 204 o] ASH T B
¥ 20 oGroup 2 o
& EA =
1 T3, Kawaguchi 592 25 & 5 CPKe] 518
b 291 CRK-MMAE 248 23 54 F 199 422
B kAT AN S dadtel £F 15U AolE 44
Precp. POD 1 day POD 3 day S2 Fok2 i, CPK-MMA = 2 oAy 5%
A-B: p=0.000, A-C: p=0.007, B-C: p=0.028, 9 8 F IS o]l Algk A9-9 STkt AHE 4
ab: p=0.006, ac:p=0.008, b-c:p=0.001 o} A, CPK-MM 2] A3}l At oo & Q5 T8 9]
Fig. 1. The changes of the serum level of CPK in group 1 and A A wsher Aol itk His gl o] 2 g
group 2 CPK-MM& CPKe] EZ2a4E HA CPKY <F 90%s
Table 1. Summary of datas
Group 1 Group 2
Sex Mae 19 8
Female 16 3
Age (years) 37.5+96 37.0+86
20~29 8 3
30~39 13 4
40~49 14 4
Operation level L3-4 1 1
L4-5 22 7
L5-S1 12 3
Operation time (min) 61.1+16.7 67.1+231
<60 min 18 4
>60 min 17 7
CPK (IU/L) Preop. 33.3+55 31.6+26
POD 1 day 351+4.8* 43.0+5.7*
POD 3 day 34.3+5.0%* 38.8+5.3**
VAS Preop. TA4£0.7%** 73£0.7°
POD 1 year 1.14+0.9*** 1.0+12°

*: p=0.000, **: p=0.024, ***: p=0.000, *: p=0.000
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Table 2. The changes of serum level of CPK according to the sex, age, and operation time at operation in group 1

Creatine phosphokinase (1U/L)

Preop. POD 1 day POD 3 day

Sex Mae 33.6+5.9 35.1+54 34.6+5.7
Female 329+53 35.1+4.2 339+4.2

Age (years) 20~29 31.4+5.3 35.0+38 345+49
30~39 335+6.1 34.2+56 34.0+5.6

40~49 34.1+53 35.9+48 34.4+49

Operation time (min) <60 33.2+53 348+4.1 34.7+4.2
>60 33.4+6.0 354456 33.8+5.8

Table 3. Table 3. The changes of serum level of CPK according to the sex, age, and operation time at operation in group 2

Creatine phosphokinase (1U/L)

Preop. POD 1 day POD 3 day
Sex Mae 31.6+29 43.6+6.6 39.1+56
Female 31.7+23 41.3+12 38.0+5.3
Age (years) 20~29 320+17 39.3+3.1* 37.0+6.6
30~39 305+29 42.0+54 385+54
40~49 325+3.1 46.8+6.2* 40.5+5.3
Operation time (min) <60 31.3+31 41.0+£53 37.8+£5.6
>60 31.9+25 441+1.0 39.4+55
* 1 p=0.01
AAFIL Qo) B ATE THF Y AFNNE 8F /1t AV A F2HA A WAt JES
CPK ¥ 52 Z4te] 2% F44 F9 284S 7158 @ A4 s82 =930y fEoe gzen,
SAe glrhen B AN e, RE oA 85 Sasoka 59 WAAA Fha A A%, VA 03 A
CPK Zhol #& Aol vlaA &5 14l HLARZ 7} e, #84 F70 A A s ol 5 CPK A S719)
FATt &5 3ol AA #HAT AFE AL, W ZFol7F AL, ol = WA B A F a3 A A s A & F
AR F0d AAET] #E4 FA AAELE oH S dod F o 2§ &4 AAE Has
O S7t A7t @A Hold FEE AT F59 & AFNAE & Zolet R s Atk kA, 55 F9
Fol A A #4443l o3 dade 7] THEAS AL ] Adtede FEUH Y A9k
o Aot Ao gl & Al s &% CPK A9 FTREAR FEFS ZF] 42 0F L FEE F0
FA7IZbe] &% 3YE thE Aol HlE A&RAT & He odE Fosthy & 4 Slh
T Hgtekde] FABIA O ER FA7)7HE At I ARl ukE CPK 2] 9] 2}o] F, Al 2529 A 20t)
TeF ZAAS de F e AR FHET £ o} 40t Abol o] &% 1 CPK X7} zkol 7} A& A,
MED ¢ 73, 7t FA17]17k€] CPK %] Atole] & 2ol A0th ol A 2 Fok 9 259 5 A HPA Wtk 20
7Fels AR dHder AT 4 23 9 HEge A2 A0BE s F9 A2 A 25
9l Aeol7k Sl AFHE HA 0w, ol 7 CPK 4] Shatell B e wlstA vk Aty A4S 5 A
7FF& 9 el FESEY YA ZE Ao 2 & FA 1 9o AU A, st Tl €5 CK 55
Aoz fefge dAE 7 F A2 AR FAH of WA= & At
Atk ol 5ol, o8 7HA 9 HA2HFE77F EEE L
71E8 AFelME ARl FoAS AxEd, Fe Aom 71E9 ALY Fao Ve YEst, 74
AZkol AAY a7 E B Al 259 bt o R & T ARz £ AL dE e
ol s HA EF CPK A7} 27 S7hbvhal B s Y SOl ALHI Yt el kA dE Sl B Al
ATk, B ATl M 2t FW el A FE A7l uh S OE HFA g g Fei 7l v
CPK A o] Zto] = Ao, ol = AAS0] FE2 AlF M dol=7t 24 &2 Feolth 1y 724
& ool FEF 9] 259 1S HAL5A A MED 7] E e P A Ao Z5Ed] frEH
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A E: dF A9 olel 94k Baj & 4 (creatine phosphokinase, CPK) 2] & A alo] oo e 285E49 Ar
£ FA4387] 918 5 A

ATEH: Z A7 542, WAAA FoR AAE 4 #84 FUR AAES A8 T2 FAoA CPK A& =
g B vlaLste] F Al 25 £ Aot A e Aol & FotRH = Aotk

tHeh o S a2 25 03 GE Tl tie) WAIR A Fha AAEE A EE 36 (A1) ek A 7
FAAES AR T U 22)E ATHELZ S th A4 ZolM s d, €5 194 € F 3L CPK A= =
gakod zt 2 B £ 7ke] wiskel xhol & MW R A shglem, ZF o] CPK Aol visl, 4, %, et E 2}
ol FAGHLE BA AT B3, & A3 £F 19 9] VAS (visud analog scale) AAMS Al ste] ) ¥ 27t
o] FEAFAE vt

Aap A 12 Al 23 Rl g F 140 CPK7E &9 A S7heklaL, = §F 3ol = B o9 37| Hast
e g daks 2ol 7k AU TH(p<0.05). L7k #7F vl ol A, Al 19] &5 19 5 &5 39 CPK gho] A 23-¢]
R ogls AR 22 A4S HAtH(p<0.05). 2t w1 A% CPK 2|0l A, A| 2 2] 20t} oF 40th Thell =5 1
L] CPK A ZFoll o] €] Q= AFol & B Y Aol A= B 9] 9 3= o] 7} gl v

VAS ArrA ol M=, Wl AR A 28 341 7] 7F Apol el o] €] 9l = bl & B3] 2w (p<0.05), A 13 A 23 Afe]
o 928l Aol 7k gle A3E Bl

ZEUWAZAY FAAAE] BEH FAAAASEYG & F] DF CPK A7} Sk o m, VAS Aol A f-A
g AFRE Atk ol WAIAA FUARAAERE F& § 27 2H5EF0 oA 384 FUR AAEH &
A JGEAES e F e 2ES ES 7 UM
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