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Survival Analysis of EKG Monitor and Anesthetic Machine in Operating Room

Won Oak Kim M.D, Hae Keum Kil, M.D. and Kwang Hee Kim, M.D.
Department of Anesthesiology, Y onsei University College of Medicine, Seoul, Korea

Woo Jung Lee, M.D.

Department of Surgery, Yonsei University College of Medicine, Seoul, Korea

We have done survival analysis of the EKG monitor(from March, 1976 to February, 1993) and
anesthetic machine(from February, 1975 to February, 1993) retrospectively in operating room
at Severance hospital. Thirty eight EKG monitors and twenty eight anesthetic machines were
included. Also EKG monitors were divided into two groups(one group was made in foreign
country and another was made in Korea) and its survival function were compared.

All statistics were treated with Product-limited estimate of survival function(Kaplan and
Meier, 1958) with BMDP 1L.

Mean survival time(+S.E) of all EKG monitor was 113.61(£5.70) months and the EKG made
in foreign country was 106.65(+8.22) months and made in Korea was 113.35(+8.97) months. But
there was no statistical differences between two groups. And mean survival time of anesthetic
machine was shown to be 189.45(+6.09) months.

It is advisable to replace aging machine before malfunction and failure to protect patients
from mishaps stem from equipment failure. We conclude that life cycle of equipment for prop-
er time to replace the equipment is not underestimated to reduce the accident by aging ma-
chine failure.

Key Words: EKG monitor, Anesthetic machine, Survival analysis

7] M A2 713 FA)719) sk A

A = e WP ivHsige €& § Ao a2v 9E 4

A} o] VAR o= Ax J)ZHE AM-EE i

e ARE 2tk aEE $2 odASE A x434E AA Aol EvHssA Hel A1)
He #4€ AAA Dok 7147 A 235 9

A7 ARSAN AU T8 34 e 1 o RE VS GARelHD ¥ F glen) PPA
EAtelA 2 Sele u Yoo EE AldEs) Q8 "ok %3 QA B o)

— 216 —



— R - W26 4 M2 W 1993~

U A7 Aulg A A 43 2 7147 2Rl
YA ARg-o] #7Fe W7kA Z1AE A% ANt
she dAZ & 9 mARe Y xde A ol
At F4% 240 H1 gz & 5 U

nt#ol eid WA Aniga & F e AA
= 718 elAsle Mg &3 AHEEE VAR 2
& AL A vhHed FAE H¥e] € 7 U
YEIME 98 71715 oh717h 7P &3 2Age]
ke 10d 71ASAA 3dA= e A= 9. &
A 13,299(60%)29 2FHA 1,693(8% )1 2]
B Yt Ao, ole X IS dUUAY
2 olF A9 x9 F-wiA] & o= Mn

aEg olajy 7A€ £HEE dothe AL B}
& 3L A Y wAE A3t Faddn
¥ 5 givh 2 Fule] fERAL] 3t o]F A
o YT dge] AS3 H2 Pu2 chAEel & A
718 AAY F & A2 47 rt old we} A
AEL A mAelA 7 we] AMEe Adx 7
A)7)9} w3719 £ GolRstrlel o AFE H3
3= wpoldh.

chat N gy
1) AP '

Azt ospie eiAFga (P JEILW
)l A oln} AMg-BtEAY AMEFl AHE 7HA]7)
38ul(1976'd 3¥¥-E 1993d 247%])¢} w3~ 28
(1975 245-E 19931 297X & A ALE
&k A8% A7) (e Tektron(l), A.O.(4),
Kontron(4), Nippncolins(l), K.P.L.(SE-103 7,
SE-301 2, SE-485 2), Hellige(10), Space Lab(5),
Physio-control(l), Gould(l1) A& ¢]sic). w}
271+ Boyel(l), Guntiflex(l), Heid Brink(l),
Airmed(l), Ohio(14), Foregger(5), Drager(3),
Ohmeda(l), Aika(1)3]Ap#F ¢]sic).

2y 9

ZE AASE $e49 NET 2NN FUH
AgSE AoE AAgssen A7) 57 ArAE A
$7158 o2 Azesic ou AZW JAE B
g Boto] A& AR AR AYIY GRAAA

ALgd Ao il o F|A 8 e Aasts]
o}, AH-E<l Z1AE 1993 249& 71ELE 3o A
Atg k& (censored data)2 HMesidd. AAx

‘A7l AA A% F4 AFE BF P FEE

dol Bgtw, = A9} FAHg Z4e TFLE 8y
FHg HE  Ro} o|r} slerHE el EHaid.
¥4 22+ BMDP 1L £33 Product-limit Esti-
mate of Survival Function(Kaplan and Meier,
1958) Wil AMg-8t4dcl?. ¥ £7H9] HiiZe Man-
tel-Cox, Tarone-Ware, Breslow, Peto-Prentice
statistics2 HA 29 p<0.05¢ 99 e AL
Kol 312 8

< i

1) A% FA7le 38dF A7) 274, F4HK.
P.L.)ol 11dig2, vtd7le 2% oAz 28d9d.
olFeA ¥ AME FAZE A7) T, F4ke]
2914, =¥ 7)= 9t

2) W78 AdE A 7P A= 132704,
713 #AE 56709 AHE =Hded, stasle #4
1997043 111709 o)tk

3) AAE A7 FAAE)e YT (=
FF2a})e] 113.61(£5.70)7019 olsl=(2d 1), &4l
€ 106.65(+8.22)714, F4k& 113.35(+8.97)7RY

1.0

.807

.601

.404

.20

0-04 - A N 4. Y A I
20. 40. 60. 80. 100 120 140

A&7 ¥)

aM 1 AAE A (A AAE) FAue 4B
Y48 Hehi 2o,

— 217 —



—The Journal of the Korean Society of Anesthesiclogists: Vol. 26, No. 2, 1993~

0.0 i A - 1 L. 1 i
20. 40. 60. BO. 100 120 140
AE717HA )
au 2. 3 4 AAE FA7Y pAug EY
¥ vepllz 9l

xF: o 3AE K:F4HAE

At 2). A% FANERS FF4AE F
AR ¢ sole Gtk 2 Ase thed %
.

FA% AHx P-zt
GENERALIZED SAVAGE 1464 1 02263
(MANTEL-COX)
TARONE-WARE 1.143 1 0.285]
GENERALIZED WILCOXON
(BRESLOW) 0.795 1 0.3727
GENERALIZED WILCOXON
(PETO-PRENTICE) 1.163 1 0.2809

4) 937 IFS A (L EF 20| 189.45(+
6.09)744 olsich (2§ 3).

a2 of

AAE A7) w3718 29 ohY PlEe |
vl AR 4 UeTR? olL A3 dige] ¥E
HAE FA ¢ 5 sick ikl A)Ae AR
A2t e AR, A9 2ol whe) A dgko]
22 4 9l7] dEeld. = d¥Ho= U7 YE

1.0

.801

.60+

404

.20—1

P

0.0

30, 60, 90 120 150 180 210
A&7 7N Y)
% 3. *FA 7Y FRuE ASdsd BY3a Qi

Aol 71A7} 7les ARE A F9e] LeolY FE
17} dfolct.

19884 W= =lMed Fv) R BE £I}HAU
o4 ole] oigt E7} Uik 7l =9 B u}
of g3 uiHe) ol 7|A A Fo] FA
7t HEe Ao ez oW Fo3 717} 715§ A
2 81A] Ee AT FA7EY s A2 X ¥
97t Z1AE #7 ¥ w2z ofwishd) AE Ax 3l
t}h. o] Brj: AFulE yAANA Roesrht, Aoz
g A v A, el g & 54 AL
HA5o0] d58kA 2 A, A71HA RS A o
£ A ti% A7 Aok sk a8eR 7} )
Ao st AgAHES 243 £ 1 APAE
A% FPEE WE A& AHs APz sl
Coopers el 7Hs¥ whaAlaL R oA 38 7]
Ae nAe 2 A Ane 4%k PP, YAH
22 $2lE vl ol ZIAE Hr|Ho2 HAN
2 15Er)s YEd =8 A8y A (Quality
Assurance System)% zt3x] ¥3l3 glewz o]
Y Ao P F2Ad FAE Fehs)
E Y&} 23 Auld oy w&x vlEYg A2
Iz AH-Ehe Zle] a3 Hof ik zEg B
o BL Az} Z)AAQ Wale) 28 @A ¥ s
sl& Zez2 3 "ol gty npNe 2ol A

— 218 —



— KRR 264 W28 1993

FAA cHE AuE HAY A7]e diAzhs AL
Y5Aelztx ¢ 5 Ut Adx FA7¢ A le
7Hg igskA ASEe 71E4d Peigtn § 9l
o}, 2k FWAE olF Bl AMSHAt 2
7} 3} 2B dupd ed FU4 AH-3HE APy
£ dMgle Aol AW ¢ U1 gk 244
AAEL old] FAE 7R A HE P AAx
A7 #BFAez 11361704 z28a midre
189.45/8 4 olKich. FHALE t}E sl e
Aol vmH Bux goy Aug 32 R
ob4l-g-<] At

A e} FA AAE A7 &2 P A
ol7} vl estedl, ol T4t AAE AV e
o] #ri7] Rrke AAZ o)X ¥ o] 22
g8y glenz HA FA4eE JEoZ A H
7] dEe Pzt P 2019 FabAlETe] )"
Aoz AN Hoch & 7oA AEFLY A
Q AL s8R Wk dA AHIFEE A e
28 AHolgch AA AYYo2E FAAF] 0]
Fe Aoz dold =3 PHo = WL AAdE Ha
2 s itz B

st 7e £ YU FAHEE A BA) ge}
galet vlE ¥ & g A Aoz et
2 Az 717 A7) 7e] 154 Mg 34 g
sich & WY Zb Aulg vlay oA ANt
%ol sickz A4 ¥ 4 o) 48 '49 A7
Aoz A #Fo] 1247 Aoz M
AL 7Rolgta & ¥ 5 vk B AHEAE 7|4
o d&x XY FA(5A)AA 3¢ e
433 ARQA SR g ¥ 5 U

b & Yol SAMUds P ¢ o PulE

& 29 AZHERE AMESEA ALgALEe] d&ehx) o
& AU A A4 o ¥ ¢ Ao =8
7149 R4gA7} 49 el A4 Adetel Ash
& A4k o) s B,

- a

At oo F& NBFAPY (AR A
AlAx 2kA17)(19761 3UH€l 199323 2474%]) 38
o9} vl 7)(1975: 24948 19939 247A]) 28¢
| dAog flo A7 AN FEeas o
o} Mokt 2 A}t AAET FA7FAA FAHEFY
PFrg (e x)e 106.65(+8.22)M49 olgl,
FAAFL 113.35(£8.97)MUE F-oT 2ol ¢dd
. ¥ AEFE 5 g3id T8 #3Fe3e 11361
(£5.70)701 ¥ o|3ich. =¥ n}A 7| 189.45(+6.09)H
9= Jebgoh 2% A2 Q% v AnE Fel
71 f4de 4 749 Fadede 4z HAdsA d
ke Aol A9 gz AY AnE owsn
€Y F ¥ A= Yyl

# 2 2 ¥

1) Medical Devices-FDA'’s implementation of the med-
tcal device reporting regulation. GAQO/PEMD-89-
10, Washington, DC, Feb. 1989

2) Brown MB, Engelman L, Jennrich RI. BMDP,
Berkeley: University of California Press. 1990;
739-768.

" 3) Cooper JB, Newbower RS, Long CD, et al. Pre-

ventable anesthetic mishaps. Anesthestology 1978;
49: 399-406

— 219 —



