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bias —1.73~0.80L/min, 1SD -0.63~2.71L/minZ YA|=7} ¢
o} EHARRFR] AR E(bias —0.17, 1SD 1.45)7} H]wAAR] PCCO (continuous pulse contour
analysis)(bias -0.12, 1SD 1.33)Er} 5 %2 A0 2 YePdt
= 11H°e AYATE B
=0. 34~O 96 ] WollA HarE]glom, A-tehit
SAAAR] FEEE ERIg 2HY A4

AFeietA R Aoy} U HESHAR] YA = 1484 HArsiint. I EEHARE A=
F YA EE= bias -2.30~0.80L/min, 1SD -0.64 ~2.71L/min, ¥&-& QXK percentage error,
H&4o] IAY H Wi Tt FErt Ale 2R ARE A9l 7390

51t 17 AtolAle

PE) 22.4~52%%,
TSt B8 ATEEI FUEELA] ATHS 110 Ao)A] JuAdet
e, 4 B0} AREIA) YA
5 ol 9 BEe 5l
0.38~0.90 9] Yol Barslgion]
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S At 49 0.69~0.963T.
S Axle FEEAAle] 257
At o i Tt Aot AgE gxje
22 o 3azy
o2 714487} 491USoME A B FATe] 2Astol Thea o] Aldtslelch
agelslolAE MRS 2715 27 Phislke 8 AsFEle] 71E A0lR714%7H2017) o
T 27h 245 277 glo] 5 7140) k4 0 aRkie Bekeh] ofdehn Bt e v)E
Aol 14w} A, 5 714 714 87] 2 BAe] FHo| XS ezslo] MAEH R e
L AR v)Ee] A6 AuEd 24 ARG T Aow wokow, 2R (YA,
AFE)o] QA0 8715 H9I0) HBHES A1 AAREL Blelect
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517] 9iet Bx o ol siEke HE AN AH8S ALns 2 Aojssrt

71A 271, -G 75 &7, olileleAa RE g, KA, A

Mechanical Ventilation, Noninvasive Cardiac Function Monitoring,
Partial Carbon Dioxide (CO,) Rebreathing, Safety, Effectiveness
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2024 AI87} 121 AH1S1U8](2024.8.9.)004 A7 ATA 9 49195 Tte] Tk Aol
WL A 7HE 4 e,

1.1 7Y 2=7l= 71L

I

ai
blood pressure, AP)> & AT X FA Z=oA9 Yty HUE o] df Q4o
AEF=ESH(cardiac output, CO) T+ AEHR|4¥(cardiac index, CI)9] 7} & 2 &sl= 198 &
SRR ERAQl &3 A ] SRlolA HET. ASAQl sHES) BRUEPY S HARE
[, e, tiEls 5ol At s IEEE o8t 2154101 J54 Whie]1, CO/Cl &74<
L3t #E2]0l B2 71 A wlmH F35| W (intermittent pulmonary artery thermodilution) ¥
A9 3™ (transpulmonary thermodilution)® 22 521 HHoL, AFAHoE <l
BRI ARgoll= ARt Stk ol 71 AR 7[(FY, &F SHZ W4 (volume clamp
method) F+= % A 29 7|H(vascular unloading technique))°] 7HEE o] H]H5Z]0l ®PFHo &2

AP ¥ CO/CIE W} 4 (pulse wave analysis)& 5ol A4 0 2 225 4= QIti(Saguel et al., 2020).
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(1) vl Oeloyel ] : Fo] 47h0] AEAY A ¥ sha BAl] Adsle] AlEe 27 U

2) Hlel oA | AHAY AL AEe] Rt ARA LHAG HolE 2ol
DU E o et AutE 5212 SRt

(4 25 2 4 W el B S7lel] A1 3RS £kl 4] o] Xo] % el
£4g ngstol AU Ny AR/ e
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e
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>
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1 M s v e et i

e ——

i P e S —

(a) M =EES 0|2t AEE2F =3 Signal obtained from esophageal Doppler allowing the determination of cardiac output,
and illustration of other indices used to analyze contractility and afterload.

(b) HIO|RTEA: Amplitude variations (bioimpedance) and phase shifts (bioreactance) induced by pulsatile flow in the aorta
on a current between thoracic electrodes (1) and signal provided at each cardiac cycle (2, 3).

() MIHZAIZE 0|8 pulse wave transit time

(d) Olttq JEtA 22 IHsa S®: Principles used to determine cardiac output with partial carbon dioxide rebreathing: CaCOy, arterial
content of carbon d|o><|de CvCO,, venous content of carbon dioxide; etCO,, end-tidal carbon dioxide concentration;
S.etCO», slope of the CO; dissociation curve; VCO,, carbon dioxide production.

(e) =25 ST YA ol Ma|X HHH: |llustration of volume clamp method to determine arterial pressure. The arterial pressure
curve shows the calibration phase, followed by a cardiac index decrease (determined from a pulse contour analysis)
induced by a recruitment maneuver.

ART, arterial pressure; IC, cardiac index; VES, stroke volume.

a3 1.1 HIEEH HEUEY AL 7SS AdRTIE

(&4 : Ruste et al., 2023)



OLISIEA BB AT 8-S SISt FAHR L thewt grh Aol e A, 2017).

O AA a4
ZYE ] AA, A 5 AAT: Sp02, CO,; Al 52 AH]et AAstT, 2Hs &S AxE
AEsto] CO, AlM 5 4H|et dA4stal, 243 Autad Al E AEste] CO, AlAo] A2t
Ak AlAE 7]13 Y A3 endotracheal tube)T Q1358 A%19] Y3 Afolof] YA
@ 2YEY
() S AEE AT, &FA, AL AL, uFEA], balanced 7HA 5

(ii) ‘STOP/CONTINUE REBREATHING' HES &8 HUEHHS A3}
- SPAAFC] Rebreathing HH= QS E-ES HAISE OK HA(35~70%) ol/do]Lt ololz HolX|&= 7%
‘EXPAND LOOP’, ‘RETRACT LOOP’ #o] HA|E|E & rebreathing FX Zol& 243t

- AJRETF Alo]H cardiac output cycle)
rebreathing®] 7FsotH Y E= X502 387 AutEF Alo] &3 HHESHH o] Alo| 22 34
(71877 baseline), H2FT{Hrebreathing), FJe7H(stablization) 2= FJH. Al HA
Afo]Zo] EUE ‘CONTINUE REBREATHING' HEo| 243k
(iii) Rebreathing®] OFF, ON& ¥5H= 7% “STOP/CONTINUE REBREATHING” HEZ =&
Rebreathing& A2} = SR8 4= Q1S Rebreathing®] YA|] AR|+= olaje} -2 2 AL
Ao 2 o|Fof
- BtCO27F 15mmHg °J5t4 85mmHg oA Y
Tr7F B3 38 ofstt 603 o4 wf
- VCO27F 20mL/min ©]old

olitetea BE A2 RS 53l AHEEE AEche 342 v EtHRuste et al., 2023).
A VCO,

Cardiac Output = A VCO, (vCO, — CaCO,) = A (s.etCO,)

CaCO,, arterial content of carbon dioxide(S2 L{f OAtSIELA )
CvCO», venous content of carbon dioxide(HH L O|ASIEIA %E)
S.etCO,, slope of end-tidal carbon dioxide concentration(27|2 0

VCO,, carbon dioxide production(X2|Z HiEZ|= 0ASHEA QF)
Z4: Ruste 5(2023)

o
2 OB 22 7127))
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1| P ——— Patient connection
L= {elbow)
"-__““-

Mainstream CAPNOSTAT
(CO, analyzer)

AN Rebreathing valve
(QOSSS\

MICO (rebreathing) Loop

MNICO rebreathing loop

[ N“:_ﬂ 1‘II‘FII‘Ig Dingr-.'lm (3 minute t-‘ﬂ:dﬂ} R

s Baseline (60 sec.) ——p-=Robreathing (50 sec.) —p-4=— Siablization (70 sec.) —#

—Rebreathing valve OFF-— —Rebreathing valve OMN-— —Rabreathing valve OFF-
VCO,, PaCO, & ETCO, at l VCO, reduced I WCO,, PaCO, & ETCO, return
baseline levels PaCO, and ETCO, to baseline levels

elevated mixed venous
CO, unchanged |
|

1) I N
athing Rebreating
=it ] I =]
I
Shaurd I Shunt
Mixed Mand
vnous G0, fi CO, [ Rl == et 0O, I vanous CO, SuRCO,
==l Y
I f
| 1
I 1
E100; VAR
i L
* 3 mm Hg typical

NICO rebreathing cycle

T2 1.2 OMEIE B ISEHO| XS 2|

Z&X4]: Karnik HS, Nerurkar AA, Bawankule N. A Study of Noninvasive Cardiac Output and Other Cardiorespiratory
Parameters in Various Neurosurgical Positions. Research & Innovation in Anesthesia, January-June 2016;1(1):19-24.



oJIBEke: P8 ATTHEC] AAGSE A8YUE BAUAYASH MUY HE T2 (senson)’}
SelEiglon, S AlBOOREQHIAY) 79 SI7bFe The 2o} @u}. I A 3
NICO ¥ NM3 Ego] HA-FHsl=]| 9o, Efficia CM120-2 4 4 =5
H 1.1 B AZOIMEOA AR
HE% 017f (0'I7f“12) =S
oo A0l x 25X i
2004.07.23 Cardiac Output
VL0 0]2/0f Stroke
(Model 7300 (#5104-1016=) Volum, Cardiac
*NICO, Respironics Index "=o| HAO|
Resritory ~ HICIQIA  NOVAME e A26090 ]1|oo|.i;|e
Profile trix, LLC @ AAZIoZ AT
Monitor) ;‘—(|)01f2 6.2 ELCO E} 500 o
2 2 O=
R ZHAlok= &H|0|C.
8Hx} 2012.7.26. BN AT M BE o
2| L (A0112-11203) S ZAlsle A3l
s NM3 maya  Respionics AT A26090. 7|7EM R H§ OfH2
él‘xl (Model :E,‘E:ior N.ovame ............................................................ 01 (2) 7400“ T'i 2o
7900) trix, LLC _;;c_|6|_ io”—f :0“ O|0|‘ j;‘EE
2023.12.13. HEARSIC,
SRt ZHE MiA| HE
Philips SIS LGk
(Efficia A Goldway 2015.7.17. A26090. 7|F2M Qatst
CM120) Fazjop  Ghenzhen) (A0115-13185) 01 (2)  ARU= AZH E=
:rr:(c:iustrlal x-l?l- |:0“ o5t A=
' Ha“o”ifﬂf
CO; sensor
kit TG—9QO & Ls3 Nihon 2012.10.19.
YG series S2(0f Kohden (Mg 4
(CO, sensor - Corporation ~ 12-20303)
kit TG-900P)
welH Philips AB8020.  SA amm.  2EE
HE Med Ae2 My =Hsl=
CO; Sensor LA edizin = 2020.12.11. 01 (M Hlolsl e T u o<
ozd (M2501A) 2|0t Systeme (2A120-27853) Moy Heg 228
Boebling ‘T- =
en GmbH
(CO, Draeger
Mainstream  St=EE2I7t  werk AG (223%2‘%_15140@
Sensor) &Co.KGaA ' =

A A FEMAA, Q58771 UAAH], FH|o]A.
https://emedi.mfds.go.kr/msismext/emd/min/mainView.do



S (Ot B2 XSS

|

AR _;“ o NICO Sensor™
r s (shown with NICO Loop™
pa "1.-"' adjustment template)
Al

1 .u.u'. Forn

e ]

P .
(&) i 1

|
r" ' o |
/
NICO Sensor™ J' Id \f g f e |
(shown with NICO Loop™ adjustment template)
5 -10e N
< g4~ CAPNOSTAT Lad|
3K T - .[-- . =P
b L] Connect: . ]
' Slides on. —||—-:
. { Clicks into place. Remove:
l%’ Removea: InsPel'th Press latch release
s - '..I. Slides off. ﬂisnc::lrt]tm:st and pull sensor out.
| ‘Qj.; ‘-:’L \ - Do not twist. )
— NICO Sensor™
CAPNOSTAT®

HoEr A

NICO® monitor
Z4]: Novametrix Medical Systems Inc. NICO; User’'s Manual (Model 7300)
= 1.3 OJAt

22 M=

=
=

= NICO(ZXIZA|ER

PHILIPS

SR, dA) ZH|

Z4]: PHILIPS Efficia CM120 Patient Monitor Brochure
2 1.4 O|MSIEtA HE T

- Efficia CM120(SFRFZEA|IREX])
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SAEIRCH, 2 AAR] A7 B PR et AT

JINe
oL
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I
L
N
&
o
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g
a
=2
&
zy
2
frtl

=01-HI30] HIE =5 S 3&H(20241 7EH)

a= S|

= Ha

FIFEEE

(CIh=))

(82

Lt-722
E7221

E7222

E7223

LH-722-1
E7225

EZ873
E7226

E7220

E7224

E7235

Lt-722-4  E7227

Lt-722-5

H25 &2 20 58
2% BAIR
H3H 7|5 A=
(=37 75 EAH
ARU-ZER FHHE{H0f| 25t ZA} Test by Swan—-Ganz Catheter
7t 7HEIE dYs B [PHEHE dYa 28 2,813.14

£ =X [192] Cardiac Output 271.04

Pressure and Pulmonary Capillary Wedge 235.38
Pressure Monitoring
HIZEN M71s =3 [12E] Noninvasive Cardiac
Function Monitoring
7}. Esophageal ProbeS 0|28t AR 292.89
Z: A2 Esophageal Probes Ee AEBITY.
Lt 7|EtQ| H2
01 THEE0 X1E L HA SOl &6t 71E, EH20
e A= XME
2. MNEEH MEe Bk AT
(1) HIO|QE|AEAH Bioreactance Technology 292.89
(2) HIO| @UIHAR Bioimpedance Technology 272.71
(3) OJABIEHA BB THS = Partial Carbon 652,06
Dioxide Rebreathing :
ZMNEE 1318 XEME(MEES M= 3
LFEBEX| OfLBLLY.
(4) 25 SHUZ WA 2 M2|N 259 Volume
Clamp and Physiocal Method
1. Y YWHOZ IS AYUA = AFTR|
DotEO 2 HE AFOHK| Ot ST,
2. A8E CUFF Mzti= X=7|2t S 170 g
AHESICE
(5) HITSA|ZH OB 292.89
T AEE 1318 XM= S ARYSHK| OfLBiCt,
ZOHotof| 7| x5t AM71s &5 [1YY] Aterial Pressure
Based Continuous Cardiac Function Monitoring
Z11. "4-874 YSHSULHEY 55, = "H-3-0t
Ot & HEH sULUA LS SA0| HAok=
AL X S0 AFFAR MBI,
2. MEEH MEe Bk AT
s 2 S SUA0| 7|8 MV IS FE

H

292.89

620.80

263,310

25,370

22,030

27,410

27,410
25,530

61,030

27,410

27,410

58,110

228,430

22,010

19,110

23,780

23,780
22,140

52,950

23,780

23,780

50,410



NEC HIZSH A7 S5 [0|MBIEHA HE XS EH]

S ae . SRS
M (@) (83

Aterial Pressure Based Continuous Cardiac Function

Monitoring after Calibration by Transpulomonary

Thermodilution

01 THEE0 X1E L HAL SOl &6t 71E, EH20
Eﬂf% QUFH ME
A E e He APYSIT)
E7228 7t 7fE1|E1 Hs G [FHHE s 23 141326 132,280 114,760
E7229 L} e=2EH 19H] 240.52 22,510 19,5630
H3E o7t 3 SR |22
HoH =2 dAtz
(ZIH=S)
L}-943 A%
EB430 7t A&E MEZW Transthoracic Echocardiography
MM HES0| HAE AAeH 8% 1,006.68E
ET APYSith

EB431 (1) &= Simple 1,077.69 100,870 87,510
EB432 (2) &4t General 1,701.11 159220 138,130
EB433 (8) M& Advanced 248039 232,160 201,410

Lt 2ot &St Stress Echocardiography
EB434 (1) 2=} Pharmacologic Stress 501715 469,610 407,390
EB435 (2) 25535t Exercise 4,770.34 446,500 387,350
EB436  Ci. EHO}E Y MEZM Detailed Fetal Echocardiography  3,727.23 348870 302,650

AR EAAAETIY a1 eEE- Vlv_%%}ﬁ‘ﬂl/\ G714 5(2024.6.13. =35))

AR AFel g BEo] AEgelz ST HHSH s RNAH-Gelisetas 21
AEFH O] TN A HE-L ket ek

HIARIHS LE-722-1LK3) FIHEEYEDN)ZE E7220
S MHZ 80% HRux} 2020-10-01

HLAY(E2) HIZEHN o715 54 [1YE]_7IES] AR 0|MelEs 27 e g

HLAB(ES) Noninvasive Cardiac Function Monitoring_Partial Carbon Dioxide Rebreathing

(IS A5y 55 2 2N

Ho| U HSZ  (ABUA) KSHOR MUE N U ZAL TS I|A &) £ 4o SR, AZi5

I £A00] UL T Lf T2t et A5t $X} H|2|

ALt 717 8] Bfe] R0 AUEY MMS HIHSH S SEIIA BAS J|HOR HUIEY 4K

=*od =2 =X}
= oo

=ALEt F THEEN X1 2 HA S0l deéf |E, 2H20] ME 250 HE

F I AMEH 1318 XMz (HEY dM)= Sk LFYoHX| OBt

MSASE ﬂ9|§7|$9| oY - REY H/HEINEHEXR 1A X2017-31%,2017.02.22.)
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B 1.4 HIZSE 4715 SN-AROIEAE
EE] = IS OIZATE
Li720-1 L722-1U 1 L722-1L BIREE 4715 5 (1997 [Efel 2945 CHS 20| 44453 S50
BIEEE  BIEEH SIEA] Tst Z20| 2UF0IE 21Fst
W5 M5 A
=3 (125 -Og-
nes e o) Zoitky
ge 1) AELE R}
IE ) W0k Xt

3) MEEAIS(EF) 0.4(40%) 0|52 2Rt
4) ASA-PS 3 0|42 =ikt

Lt &7] 7L0IlE S+6t L722-1LKQ3) HIEEH 47 [1
-0ttt B2 Mo SR Ottt 22 ZR0= 21EoHA| OfL g,

T [

— OI» EH —
1) R7H7t U= ER
2) H0] o5t HESEH0| U= 42
3) PF ratio € 3002 H&40] Qs AL

4) 35%E e W W = eI AR 82

X% 0|=0HF kst

18 TAIESI0| Q= 7125t SiX}

23 ZA5H FAIRISH0| QIOLt ME|A T RlOf= Gl 5t
o

r
S
0%

2

I§
G
>
[92]
o
-
\2

A
=2
o
0%
ol
ol
rc
0
>~
52
rr

33: A3 7159| HOHS Z2hot St HADES I17 S} (0 T ZTEK| of= QY.
T2 BZ0| SOHE Pets, HAS, HDZMO| R, AN OIS E B
18

43 MO SJ0] Ele HAIRSIS THR SR (Of: AL, HOPNE SIS, Rl Al
I, AV 2P

53: +253 oFK| QOB MZ0| E7Ks3t MElS) S} (O B CHSHRO| T, KA
£IQI0] A5 El SOl

62: 37| Z0iZ 2Ish 20| O A S}

E4: BABAE 3A] A2020 - 2205(2020.10.1. A1)
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%

7= HIEEY M5 28 HIZ7|S
5 AQ-ZHX FHEE(Ef = sy =Y 2
OjBlErs B S SYT YA Y - . S0 7|ZEt <
71EY  HolR2REAY  HolIEAY Il}g;g*“ it UIFHSARE OI8Ot ZA-HuEE 1 4 SR 7125t A7)
=3 e e =3
NSMoR Murzer  X&EQl 8,
Agrpy  PHCRMMERAEAIE ZWAWD Husy sy R i} SIS QUED} R
© QS Bt ZOSPIET]  ZAVHEeStERl AP Hed axt St
201 o1 #ixt St
L o} Aldk=ar Abtzar =X gl L _ AbiEEE £E9 AK
AIBSN  yuEAIFIU ;gj e o EEEERr SEECEN =5 o0
BH0| XME 7 AP XMIZ P BV BAG & A720) AHE P2 MHE, MATSE, HEAS SN (ES) VRN AREEY  HEMYOR B
GOl MO FT  MELIO| RAGH H0j HUSYMMS B UM Mol & HUS ZWoI0] A BN R 7FEE{O] A2t SUY I A4S S5
S AGI A0l I MMM WRN  EE 3 SEVIA O Xl0| Y MM SN EE UINMSARD PR EO) SLIES Giotof s 52y
A =S oeloLY  BO) WSS IF  RMZUMIOR MYt 2 WG] HYSY AUME 0IZ510] SANTE MUBYS  oNOR MuERg
GEUSZY  of0f, TUE Ut YIS IY  TY IHOR MR/M YUY SR X ME ZA
Eft Az 4 Z9 Hl/ANEY & 402 SOl
Ai2 &0l xiE BUER
HIRRHS Lt-722-2 Lt-722-3 Lt-722-1LK3) Lt-722-1LK4) Lt-722-1LK5) L-722L} LI722-4 Lt-722-5-7} Lf*
EEEDIZE EZ873 E7226 E7220 E7224 E7235 E7222 E7227 E7228, E7229
o0 HHZ01 80% 201 E) HHZ01 50%
AMH7FR| A h 1413.26
S48 PUNESES 292.89 272.71 652.06 292.89 292.89 240.52 620.8 (L) 240.52
(7h 132,280 (242
xZH|E Y7} 27410 (Qlg) 25,530 (9% 61,030 (2I2) 27,410 (242 27,410 (242 22,510 (29 58,110 (2I®) 114,760 (42)
SEUSET 23780 (¥®) 22140 (82) 52,950 (89 23,780 (#2) 23,780 (#2) 19,530 (#2) 50,410 (%) (L) 22510 (2

)
19,530 (&2)

* (D 7HEE e SLPHEE A= 2], (W) 42 olF 14T
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NEC

1.2.2 U 227|= 018 ¥

= 2019 2020 2021 2022 2023
HIO| 22| HEIAY (EZ873)
S () 39,614 38,302 16,608 6,703 4,669
ZAIR2H3)) 44,623 42,857 18,481 7,460 5,134
ElZ o () 1,007,164 1,002,530 442 252 186,948 129,767
HIO|QIEHAY (E7226)
BHR} () 52,013 52,533 26,507 12,139 9,713
SMNEH(E]) 58,672 65,439 32,574 16,159 13,417
T2 2 (M) 1,260,676 1,317,925 699,100 349,776 296,815
O|At5IENA BB TiSEH (E7220), 20H SXi
SR () - - - 1 1
ZMNEH(3)) - - - 2 3
T2 ZA(F) - - - 114 173
=S5 YO A 9 Mely HYW (E7224), 208 S
S (8) - 3 144 225 257
EMNEH(E) - 3 157 247 282
FI=SAUHHE) - 76 3,852 6,041 6,944
HIHEA|IZE 018 (E7235), 2349 SX
BIXL () - - - - 1,093
ENEZ(E)) - - - - 5,679
TI2FH(H ) - - - - 147,546

A Bz ol /A AT 2954 (2024.6.71F)

B 1.7 7|22 2 0|23!5

1= 2019 2020 2021 2022 2023
Aok-ZtX FHE|E{HO| oISt HA-AMEEY £F (E7222)
SR () 4,631 3,968 3,870 3,747 4,511
ENZE(3]) 7,608 7,276 7,258 7,247 8,952
T2 ZH(H ) 152,369 152,862 157,277 170,051 214,867
St 7|=5t M5 £d (E7227)
SHR(F) 12,518 28,549 28,842 27,709 37,473
ZA22K3)) 16,022 39,157 41,683 42,181 54,336
T2 ZH(H ) 820,720 1,975,190 2,077,053 2,169,568 2,897,247
MY S SHAM 7|x5 MIIs £ (E7228+E7229)
N ) 104 352 455 200 146
ENZK(3]) 156 563 758 382 325
T2 ZA(FHH) 12,100 40,201 53,076 18,718 14,812

EA: Bz ol /A AT 2954 (2024.6.71F)
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NEC HIZSH A7 S5 [0|MBIEHA HE XS EH]

1.2.3 29| BH U SH) Hg

ﬁii
r
e
i
=
[o]
rlo
&
H
%

tl= CPT ZE8}t Y& A nHEHeHoA &

H1.8 =29 28 3 e S

o
oo

g

=
T

HI

=7t

93598 Cardiac output measurement(s), thermodilution or other indicator dilution
method, performed during cardiac catheterization for the evaluation of
congenital heart defects (List separately in addition to code for primary
procedure)

0= CPT

D207 ¥ Measurement of body fluid volume, etc.Various tests by cardiac
catheterization(a series of tests)
1. Body fluid volume measurement, extracellular fluid volume measurement, 60 point
2. Blood flow measurement, skin perfusion pressure measurement, flap blood flow
test, circulating blood flow measurement(by dye delution method), skin surface
temperature measurement using electronic transfer type decolorization indicator
100 points
3. Cardiac output measurement, circulation time measurement, circulating blood
volume measurement(other than dye dilution method), cerebral circulation
measurement(dye dilution method) 150 points
D220 ? Respiratory and cardiac monitoring, neonatal cardiac and respiratory
monitoring, cardioscope (heart scope), cardioscope 50 ~ 150 points
D225-2 ¥ Non-invasive continuous blood pressure measurement (per day) 100 points
D324 % Vascular endoscopy 2,040 points

ne
ric
[pal
HU
HT
4>
1kl
4>
ul

1. CPT : Current Procedural Terminology, CPT 2023, &4 : American medical association 2023
2. A A& 544 Zo]]|
(https://www.mhlw.go.jp/file/06-Seisakujouhou-12400000-Hokenkyoku/0000196290.pdf)
1) D207 &) ¥t 57 "] ol 7HElElE ATt Aol AutEs f?’ﬁ 7o 2 et AlRFUof §Hfl 1,300 4734
ZMIRIE o] 739 A1) U 3 A6 3 A W8-S AgEA] et
2) D220 _z,_) 1. AA _J—/H ol /thl_]— g n= st 751_,_01] /q_xqo 1:]—
258 S BA0] BT F$0| HI8L, 24 Horol EEIE Ao gl
3. Q58 E A0 AAJe 3G Al XS] W82, AF 55| 44 Mool EphEhe S0 Tk
4. %%J?l Ao] 3], - WS L008E i u}j T3y Atmoﬂ oJat H 4 Amj A T3} e
ol izl -2l 3101’\1 ol AALY] H-8-2, o w9 vl T

N

3) D225-2 ) ABEFI FAO] SUE |BPH ALY 27 V182 AFTEY 2% Hopo] EFslolo} ek,
9 D324 ) 1 BBWAFHAE B4 195 U 13)0] Tstol A3t
2. TF A A, ol shs B, a2, We 2, 294 Y S4 2 a4 Aee) 1 (@S

u} 8- AT S 44 Hae] Zetele Aow Tt
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A4 Al (hemodynamic monitoring)th EGsH EQPAS Hol= 55 el Xdx |25
H2 02 JAS A HESZ AEHH 0= ERIs)
(central venous pressure, CVP), WEAAZSIE 50| 7|EZQ] HPHEE Is|8l&aH 5 (stroke
volume variation, SVV), e} 5{(pulse pressure variation, PPV), 41%23Hechocardiography),
H|35A A DA (bioimpedence) & THEgH HRE0 2]
G HE = AR ] THHSHL QPASHA| -8 o= = HIRIGA O R Aos= AFE HAl
o}, HIREA A RS A= e A AR]9 7122 T 4= Q= #Hl5H ZHE (pulmonary
artery catheter, PAC)2} Bl 132 o) AR 23S Kol Q1o oA thf i A+t7t REskal H5
SRS o= g A7} o] o)A S5 EAtellA AH 0 & A5 = o Fri A 5, 2017).

5% 7} E/(PAC)7F Swan and Ganze]l 25} 19709 A& = o=, o}&]71x] PACO oJ5t AlHt&
S0l AR O = o AR I Lo, TRI] QAT o] F=FS F=Alof| Higt o A7 19
Rogu 79, w5 nie So) g LR Qe AR gasty i, Aol HaWsd B
2o
=]

= —
29l AHES 574715 0] NdE o] AREHL AtkSangkum L, et al., 2016).

rir
pads
o
=)
ok
)
=)
re,
o
[\
(@)
—_
J
gk
l
1=
4>

N
2
o,
=
zl

!
:
-l (
3
N
*
9
0,
ofo
i)
K
%0
=
B
rd
)
rr

Wk A (pulse wave analysis), A7[AFAATH
(Blectrical biompedance analysis), WI}AESA|7E F&2 o]AlslerA 2| S-gHo] Q1o Z} 7|&utct
ZFdo] UAREoH 7|e HEAARQ oA HS 5] A 4= Qick. HIRSA Atas A=
At Ao A A= PIE 4 AL, SR A mA A 9] A TS B SlsliA= 7t
A7} Q5K Ruste M, et al., 2023).
o Ak TEYE o8 A=
St s @R ERELE SHU AT S-AF 3T e Gy =
s R A=, AAYE 79 2 O 0 2 AYstAY 230 T2 HF Y 43It

ol
NI}
o
rlo
B
?\lfi
ol
i)
o
-4
o3l
H
fr
i)
o
n
)
H1
)
X
jins
_O‘L
)

b

o oA oRs £5 FHIE oy B8 WukE R (applanation tonometry)< ©1-8-519
AXE B3l sHED FFS A&Zo| HI-GH 0 = 273t 7Y ARkl Al = B S
HhH(&71 A I E+= vascular unloading WHo|2kal: $H& ARE51H, Clearsight(Edwards
Lifesciences, Irvine, CA) T+ CNAP(CNSystems Medizintechnik, Graz, Austria)Zh=
o2& A83sl=lo] Qirt, o] {2 EE WIlE Qo] e d H oA S E HIlE AT 5= 9=
B ARAIRE AR R W AR o] A S W At 53Ut AU 2-8510] B ARA A E
LS FAIoH= &7t B34 A Apo]] AH Aof(servo contro)E 7|WHOE jitt. E¢
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14

unloading JEE F-AI517] I3l BAH2] # moj| A B a9t idl= 5H4 ¥gh & 50 I &
Agdt. SUEY NS de E Oe WA 59 BY 9 ZPU(T-Line system
TensysMedical, San Diego, CA and DMP-Life: Daeyomedi, Ansan, Gyeongg-do, South
Korea)©.2, 45 fl=o] 4% QgL 5ug Reug dulsio] 55 gnzlzor gz
Pl £ TRt A7 5 e g e A g

QAT A T = )

7] A A FA S w57 A7) digt 229 7] A AT B 222 vector 249
Sfgohe uAL)of 7k FaL ok, AT 15wk AR HIR-SE Q) A5 ARSI Feo=
AgEth. ot A9 W=tollA thofet W HUYE 50| EA5HH, raw electrical datas
AR ARG E= 42514 R} =0 Jlas Eis Q1| o] whet thefelet, BE FE A7) A
E/30IM TE= Haph A 7] 517t s e] Sl Hato] met geidvhs 7ol S,

A2 A impedance cardiography) 7154kl 87 84 Aud e}, A571 5F
) oA HILE ARSI} G5 AAAWES = (Thoracic bioreactance)= B A A HIHE=
4 ol5(phase shifts))oll 2o, FARESE 4157} B/ F-A|(inert fluids)oll E 2]&5}7]
ol A8 of 3 Hle= SVt ol &4] Aol Sl

oA By} o] wet HHOE Ansliy] el AREOE Foldr

uh A AR A
PAIA “Jﬂr?ﬂ%*l 216 47159) Rk inger pulse oximeterol st A1z Aole] A2h

3ttt B354 esCCO AlARI(Nihon Kohden, Tokyo, Japan) Wl A A7k} gha]e] A7}
Ackar 7Hyste] ’f:“i%“"”%— g3tk o] 71&2 A A L A-BAEE A} EA, HIAGH

e AT 9 o} AR e[ gJo] " g it

olitatgta FE AHEFHLE Fick ¥e]9) 8 741 A HE H21E o3It oJAeFAN(CO)
A &5 W25 ok = CO, AlATE SH-AH CO, T Ao] &2 U g1t 2 HIRSA
A 715 EYEF ZA|(NICO-sensor, Philips Respironics, Eindhoven, the Netherlands and
INNOCOR, Innovision ApS, Denmark)= &2 CO, A& 717HSE 34510] o]Alsler4: sfjg]
IA9] 71&7], Tt ol4keletAe 5k W oj4tslekAa AW g ARE-Sto] 59 ol4lslekA: Sk

ai
=23t} o|AlSlEbA HE 55O ThE u|H& A Autael 24l |2 F T RRS

S=R b = ma= o

A 2 QIehaL 281710 ABHE (accuracy)7t BEH] ekl Horeh AAK|S] ZAA
22 B4 Bl SEA04 olisiEks BE ATFUL 2Hs) A8sHe AL HuYsis

[©)

A A= AN



2 ZUEE 7I=0l o

s

SN LTrs

=l | oo x [ |
1= 2| s HstH
2 AeES ESEE = RSN
Cardi CHS 70 EHa~(multipara— F 7IX] 7P0]| 7|gtst m
- ardioQ metric) @&t X A5 /EH2H|(Signal/noise ratio)
Alr EEg (Deltex XAl ST KIS0l CHE Lt
) SA S Mol THet R
Medical) SEE
HIE 7t o1 M
SULO| XEH ZA ASO| H(HBH, 2T, ML
HIE 7t 24 Oy, At SZIN0i 2 2/EXQ
ClearSight M
oy =8 SYUZ  (Edwards) LT SH A= 271 AL 7|E9|
ma EA CNAP HEIET ZAIQ ANE Tof
X giees
PCA (CNSystems) oINS
Applanation tonometry &3 7t2
(pulse HloJE7H 255
contour
analysis) T-Line
Aplanation  (TensysMedical) _ _
tonometry DMP-Life
(Daeyomedi)
AI20] 412 Q15 E(artefacts)Q| & (7| A%
7| HE M| H3 ZFol| e 25Y)
— _ (P_}I—II—IOI HEDH IEEII‘Il%O-"A~I Al_|§|8|' A O‘I%
0|52 HerglE
7|8 LY ECOM (ECOM B Saet 713 W REVHEQE!
Ho| 2l m A Medical)
Lo mMai
X{J| AlXF ICON 2= o -
2Pl ke (Osypka - £5 T 322} B2 9|
(cardiometry)  pteical) M2|, 2ix salof lztet
=u Starling E2d(inert) AHt &=
=T o|x = O| =X
(Cheetah X0 E =X -
HIO| 22 QA Medical)
6sCCO HIEES X5 ZA| ECG, AAHSIE MS M3}

A A|ZE

(Nihon-Koden)

O|Z+5k
| S e |

e e AEE

NICO

(Philips
Respironics)
INNOCOR
(Innovision Aps)

7| SE(tracheal tube)7}
Q7| R0 &M HIEEA
H2HO=Z 7IE £ Gis
H|¢&X(discontinuous) ZHA|

(0§ 3:=20fCH AEEE AH0|E)
A2 CO, o Halo| = MEES
FYX[0l 2 HO|E Fot/| LZ0]|
SHRt= QFYEQI El(steady
state)0{lA] 2t7|&|0{0F &t
pulmonary shunt?} U= HZESH0
q1Ztsh

Z2EI5E ARZ(routine use)2
FLAoh= LT SIS

ZA: Ruste et al., 2023
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NEC HIZISX Al7|S S5 [OJABIEIA B8 TS

1.4 Q| LTI=X|H

1.4.1 78 20t I L1480} S&tXteletz]

—

Singh §(2020)<> 55 4°oF k2] 5] ZAlof thet -4 4xof & Aot S&ARl8t](European
Society of Paediatric and Neonatal Intensive Care, ESPNIC) A&7} &o] A A Aottt

HIESA AT dARHR-EA, ol 2 m R A, vlo] @ el A, WimbSAlZHpulse contour)
9 5P 22 BIRISARI HE o] 85t ST 910‘4' A0F FERol| A ARl AHlEd
2745710 otkalA ek, T2t Ro)2 Hofenle £go] B & Sicka AaIAT, o] 2712
1 A 5 A I A T 1 A A
200 935t

e

1.4.2 S8 S#x} o83

Cecceni 5(2014)2 <3} £+ F(circulatory shock) SRt A 41715 L AErEsF ZFAl o g3 58
Z}oJ5}3](The Furopean Society of Intensive Care Medicine) ¥9|&& AAISHATH &34 &3
9 414 7155407} Q1= 2kR1o) A| 5 71| E (pulmonary artery catheter, PAC) AR} S5

£ 3R A F A | A F= FHutg A (pulse contour analysis, PCA) A& J_LO]-Odﬂ(J
AL A ). T3 £ SR} HiolAE fa4 ASel H E ASARI ST S Xc]— H](less invasive
devices) AFgol tfaf & 9] A7 7]&ofA HISFIHHUngraded, best practice)

143 AHQI M UEXE Y AHAMS U T

Hu

Ochagavia 5(2014)= 53 SxFe] @AH 7hAlof tfigh AHQl A% JFA 2 9 Al Ai8e 7]
I Cardiological Intensive Care and CPR Working Group of the Spanish Society of Intensive
Care and Coronary Units) A1 1R AASHAT X|&4Q1 e THA= A& AR 3-6A17F
B9 22 AT {tissue hypoperfusion) S Ko+ SRt AW 749 YT & Bt Al5F o g
B7Vsfof Sh= SRtolAl ARE A BI-EA A AAES SR =4 (Intensive Care Unit, ICU)
Febrje] ojad ujeizio] AnsA ghom, A7t Alele] 9 9/ E 9 A g Ee g4
SR A] ARG-SoF Tl oFsHA] ALSHITE FHA ZHA] Bl IRt FarElES vh2o] 1T o]
A ASFAH
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NEC/A

Initial basic monitenng

(Physical exam, pulsioxymetry, ECG, RF)

Target variables:
* MAPF (MIP vs invasive)
* Tissue perfusion: lactate and/or SveQ2
]

“Goal-directed”
basic echocardiography

Assessment of preload-dependency

¥

» CVP/PPV
Insufficient response to treatment and'or
need for further insight to physiopathology

'4—| Advanced echocardiography |

Continuous advanced monitoring

* MAP (invasive BP)

Target variahles:

» Tissue perfusion: lactate and‘or Svel2

= Invasi

J2 156 &3

Advanced hemodynamic monitonng systems
+ Noninvasive
(very limited utility in critical patients)

+ Semi-invasive
Pulse wave analysis without calibration

(not recommended in case of alterad vascular tone)
Esophageal Doppler
Pulse wave analysis with calibration

(transpulmonary thermodilution, lithium dilution)

[ ES

—

e
PAC
Yty ZAl B0l &g

L= gl
o =x

SR A7)
(&4 : Ochagavia et al., 2014)
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NEC HIZES A71s 27X [0 ISIEA 25 KIS

1.5 7|1E 9r7|&87t

Aloj2714H7t RIA 58 AEWES thewt 2k

H1.10 Melg7|=h7H2017) 21t

L [=]
o ZITRHEIICIT 1670l 27010 2y & Reds Etet
o OLFIMS B 151 252 9o

Bt 2312 gIRlOLL, £ J[E2 TIK £71S MBWD Qi BXIS RHO| HKE B2o(0f
HIZSHOR HAGIER ZAREO| [ OIS 7120 FH WiHLt Qe HOR TIFE
* QB2 SHHSYYDRZZA T AR AR, AT, EHEHY, o2 A0S MR 013t

X240 Bak )02 HINSIIA} SIHOLY, KIS} QR ENS| FFL MEkE RBOIN HIEK) 244

L O= O [E=P VN =]}
22[H2HAME dZtet Hi2H0] AALE I L HHO| F=rt oot XIS HMQlet 71A 27| S JUAE U2
o

SHEAE Alet 2, ZEFEY(YRE, 42E)0] YdXO=Z 51871t
URX|=(13M) bias —2.3~1.2 L/min, 1SD -0.64~2.71 L/min

HE9|
- HUBEFNO| H2tA4(8H) rdf, 0.34~0.96
- FuEENe| ZYA+(5H) R* %, 0.38~0.92

(MO|27 a7 Iolpis] HOIZT) OjASIELs B2 TS EHO| et HIAEE HuEy
QAL T Lf £210) Mz} et BA1Z RI9jst KNAEOR 7
SRS (YO AJ3tE2 0/2 ZAIBHE 2101 OFHY o REN0| Yl HAAEHS 47 C)

1.6 ®MAN S2i0E ¥ UXE

Joosten 5(2017)9] A= -85k vt HIXEA AutEs SAH(WESAITHpulse wave
transit time, PWTT), W14 (non-invasive pulse contour analysis, niPCAYEEZH 514
9 SHIAA Y ), FEAVBAYNAA(MH| AT HAY, Hlo|eAHAY ),
Aratera B5 S5EH (partial CO; rebreathing, CO, Z31)2] e/ 9 AU do] gt A A4
& g HEREAS $36l8inh & 379 A7 ZE Y oH, N HEEHANE I o7 STt

9-=F Cardiac Output measured by bolus thermodilution)2} B 5}o] 717]-5-8H AlEtEaF9]
S HAkol(L/min), YAI$HAI(95% limit of agreement, LOA), B8 @ *Hpercentage error,
PE)E HISI3ith & Atolxs &gt BG4 AveEd $4717] Wig A7 27| gz
A HS thAlste] ARGSH] ofFaL, o= 9] A R HA|= AT US| {8l F7F A7t
Z a5l A A5k,

Il [¢]
ok

H

e}

A"
=
S

- SUagEA(9H) : HakAlo] -0.20L/min; LOA -2.32, 1.92; PE 45%

Abshetd B R Q5 5H(14H): 3H#&to] -0.20L/min; LOA -2.40, 2.00; PE 40%
- FRAZAGA YT HAE(10H): BeExFo] -0.22L/min; LOA -2.43, 1.99; PE 42%
HAH1H): HaAke] -0.50L/min; LOA -2.73, 1.73
]

Flectrical velocimetry(4®) : Hw#x}o] -0.02L/min; LOA -2.43, 1.99
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NEC

Ng 5(2017)9] A= AelA 7fF<E(elective thoracotomy) D 21904 4= ¥ 37| S k= 49l
SRK(12%) Ay C 2 olAksherA HE A5 5 Hof o3t H|X <54 AeE3H(noninvasive partial CO2
rebreathing, NICO) 49| A4S 7]£9] E3)4H(thermodilution, TDCO)Z} H] w3},
3 SHAE T 76732 AEEF HIo[HE 2t NICO= TDCO2} Bl sto] B= S Ao
AA AEFETRS A 245h= AT B0, Hat Z1o](bias)=0.29 L/min(¥* ?l’ﬁ](LOA) 1.69,
1.43), EE Q2h=30.5%3Att. = AP 1H9] 5559 YA s L, s S0l 18T

% heg AL

2. W=y

H[A54 715 W [olieieta P Al g A/ A 9 Ayl dist weke 28
AsstaL 2=71Ee] AR 5 AR Arage Adetaat g,
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1. AN 2Dy

1.1 7L

A BRI SRS B WIHEH A7V 24 o] A Qe 9 el chet ofpola
751G, S R 4 S
w7} aglsl(olal, ‘A1l 2 ghehre] olg AH esiect,

H 2.1 PICOTS-SD (2}

DI BAF NANOR2 HIASH A7l 2H0| Lest 3
EMAN  HEEH A7IS EEY - OIMSIEA 22 e EY]
. — AQL-7EX FIE|E{HH0] 25t ZA-AlEIEZF ZX(PAC-CO)
XI‘_' =M = = _I:I [ = o~ Ci el ~
BUBEAN  (wzqus ojge HEY FHES 023 AV|s 28)
T
o SOHOK| J|RBH AV S EX -
T e e
. s B 5 SO0 7| X3t AT[S ZH(TPTD)
- BEST ls S58 +AGN ue 2%
QAT OFHN - ZIAl il BAIg g owuro
- ZEFEN: AEZ#ARH] UR|S(bias, LOA, PE), 424
s SUMEIY - cl2ADolo orar 2 rios_ Rl ut st S
o - RoHE: 012E E0|E £
AEE IR aiaAE gis
AR SHiAfat ol
ENBAT Moo

o

=

AY ME  HetotA| =

i = M[etotX| 1=
LOA : Limits Of Agreements, PAC-CO, pulmonary artery catheter-cardiac output,

PCA-CO: pulse contour analysis-cardiac output, TPTD; transpulmonary thermodilution
PE : Percentage Error

20



1.3 AN

1.3.1 22
9] ALAML 37)19] Al M=} o] EHo] A2l Ovid-MEDLINE, Ovid-EMBASE, EBM Reviews
- Cochrane Central Register of Controlled Trials& ©]-83}t}.(F 2.2).

HMol= Ovid-MEDLINEC|A| €83t AMo|E 7| 2o 2 7 Ho|gH|o]Al] EAof U=
AR ZS ZAJoto], MeSH term, =2 A4}, Aok A 59 AM7|5-S 245 &8st

H 2.2 =9| TX} H|O[HH|0]A

=2| ol ZMpl URL =A

Ovid MEDLINE(R) In-Process & Other Non—-Indexed Citations
and Ovid MEDLINE(R)

http://ovidsp.tx.ovid.com

Ovid EMBASE http://ovidsp.tx.ovid.com

EBM Reviews - Cochrane Central Register of Controlled Trials  http://ovidsp.tx.ovid.com

1.3.2 L4

S A7 57)9] s4] 17} HlolElo] 28] KoreaMed, Belshegelolelmlo] A(K Mbase)
AF RS RARISS)S o1 8t AAHEE F9| P4 4| AHGT AUAEL 7202 5}
wmeloabt, AREA So| AUsA e doleolae] A9 ol AW 44, 1kasksio]

Qo 7 go|ElH|o|AQ] EAJo] o=o] Q& Tl ILE S 5.93510] M5}

H 2.3 =L Xt HO|E{H#|0]A

= A7 ZAMA URL F&
KoreaMed http://www.koreamed.org/
5t=29|5h=2 0|0 |E{H|O| A(KMBASE) http://kmbase.medric.or.kr/
St estEHERA(RISS) http://www.riss.kr/

AN EE 2 7HL4°19H:L 01% Fdiet Jﬂr—.}o}oi i‘ﬂ A1219] 7-%- Ovid-MEDLINEC]IA|
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NEC HIZSH A7 SH [0|MBIEHA HE XS5

1.3.4 ZM7|7H % SHol0
AL A=S AADA gkor], Bol L ol HWE ATE AN,

1.3.5 7|44

AP A 2E 7R o F P9l AEAY} SeA0 STk 17 1ol
TN ABT 222 FEstel & B} FA9h Yalo] Yoty BrkEls ATE MAIskL, 2%
A -HA] T = 220l WA S AT0] WES Amslo] AFdo] et o
A72 AeslT. oA BAATL Y A9, A7 L 291918 Fol2 Fa) JAAAE o= XAt
A /H]A] 722 Th20] Fo} 7o) AN HTHE 2.4).

B 24 A7 M A UK 71E

W= HHRI7 [

QUZH L 27t Ofd FR(SSET £ HYLAT)
Hzkst OEH._ | CHAY, 2T M=ZAA 23}
X7} ofd HA-HB4, letter, comment &)

2t=0 'I'.: 02 SUEX| 2 G+
SIMEA(ZSD YHE O, SRI=E, 72U S
peer-reviews HA|X| ¥ AL

o AZ i 27}

o 5= SUE O WAL SSEA, BUE ZRKEE

O
| Olsitis 0 W B PAE st i
- AbHO| Folgt o2 ZntE 174 o4t 2 1%

e
re
-+

* ol @ efolel ), Hlol @ AulEiA, ollsteie B8 ATTY, B FUL WA 9 Aeia WY, wsbasAZk ol 8

1.5 HISE{IE ot

HIEHE 7= F 8 oV AEATF S 0 & A|g¥staL, o HELA] Al =915 Bl 27513t
Ak FridTto] vEF QS H7K= Quality assessment of diagnostic accuracy studies-2
(QUADAS-2)& AME-5FH, QUADAS-2+= At Aol et 7iE g59] dE B7lsh| 93k 4=
SRFAH(patient selection), SAAAHindex test), 1 EE=HAHreference standard), H-Z133 =}
A& (flow and timing) Y] 7FA] 8 FH o= F4d= 0] Q111 7+ F ] HIEH A H -8Ad0f thet
$-2E B7FettHERs oL 5, 2014). FAIAQ] BrFbEd 7|2 A A1 [F5 4. 1]00 A6k
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1.6 XI2x&

RS2 AP Aol HAS B8l Y YEAT SY A0 Syt o

A 0% g Aol thet AT Ae 5 O T Ho] AEAVL 2 AN =

AESHL, £ AEATE AU of2o] LAYt AETHA o U7 S A =oi

£3) Fejstoic

AEFE P AEATE 20 AT F, £91U51S Botol 2T YAt TR ARFE 1SS
TAA B, AT, FAANEAE, A,

o |o

A7 b BYEUAE, A4, A7, AT
obig A3 A AT 53 TSk, 4EEE PHL 25 42000 ANSHAC,

1.7 Xzghd

Aol A Balske= QmAvte] AFmehAdL F4 E4(quantitative analysis)& 2155, AF=3Hdo]
78 73T AESE, 2mdvol|o] I ol thet F2 HE(qualitative review)E A3
2. 53 ZH

«15317151]1”17}14 3= 9980 A& S st HF HE AA (R 2.52 o] dilsw
AA ) e} 2F BALeHS AAIBIAH.

HE25 HISE AA 2 Ho
Hi1sS= =l
HTE Wt Q27 |&9| o™ Mgt Sty 59 277t SE06td, 0|12 SN2 AESt
(Recommended) 2 AKX o MEOIM Sl Y27 S AES HE
QF5HA At ~ =
(Weakly WY Q=7 (&0 Ad™ Mgt Satd S 27 H|W7 & OiH| ATiXe=
OF5I7{L} SAFGH0Y, Y QAL ALSIOIA B |2 7|20] KIBHY AtRS HuEt
recommended) QS| HLE RAIGHH, SR QA M SiE =7 |=2 A tge du
HIIGH| S BIICHA Q=70 UMA oI Sty S2 2HE SXC = HESH 21, i 2y
(not recommended)  SEO0IAN oY Y=71&9 MBS HIGH| IS
Wity Q=7 (&0 Yd™ MY = 0 SOl thst 27 S20tA| L0, AR Qe
HiHE HEA Y Q=7 (=2 AHS0| TSt HiSES 28e & 8ls
(Deferred
recommendation) X 2N ES

23 ARBE 917 200 TN - X X 27| S0| UOH, £} 7Lt
(@] st o

H|O|E{7t 2Lt 20 CHoll SAl
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g7r&4t

P

U9 AFAMS Bl & 2,043H(=9] 1,816%, =Wl 227H)9] A7 AAEAH. S5E A=

i

HiAISE o U 1 32218 thAFO 2 AEuiA|S Asst ATt HE 16HY] A7 AeE gt AeE
e BF 7€ A957]&7H20179) Al A"E E808, 4957+ B7} o|& AEA 71
A= ISt WiAE S E52 [(HH 2]o) AlAIskaTt.
29| B|0|E{H|0]A (n=1,816) ZLH GIOIE{HIO|A (n=227) 27 [2M (n=0)
A1 2024.10.17. 2 2024.10.17.

® Ovid-MEDLINE(n=646) * KoreaMed (n=86)

® Ovid-Embase (n=1,063) * KMbase (n=35)

o CENTRAL (n=107) * RISS (n=106)

B2 5 4L o

[= ey}

(n=1,322) —  HIS Y EZ HE S HHE BT 4 (n=1,264)

HHEIE G = (n=42)
HE 7::15_ EHQ At —> o 7|71| gwl = k| O| Bt }_ [HArj Ac—,o ;17}
(n=58) ofd (n=12)
o O|MBIEMS B2 TSEH HAL 1717} OFd (n=5)
o AFH0| FHofet G Zat Sl Ol EwX| ¢iF
(n=14)
o U2k ik G717+ Ot (n=1)
B0 HEE e (n=16) * F= A (n=1)
- AOF7|EEI} A MEHAT (n=16) o X7t ok (n=9)
- AMORT|ETT} 0|5 MEHHT (n=0)

— =l

J8 3.1 ga7My S8
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* ST WHAe
M A3+ AP LH XL SHHAAM X
#  HI1XX = TIe = Sl g 24 P I 247
A oz =y HoIE 2) HEL0l  AADiGen Dt HuEEAM SR
Allardet metA (LHRIIHY 01R2) SEAFAIN NICO, monitor N ATEZZAAQLY| U=
' Sevent 2999 B2 pyap) mor a0 N ver3.0 - PAC-CORSS)  _ minmzaikfolel dizhs
ANHEAARAL MY
isUiA=s =, NICO monitor - ATEZZAAQLY| U=
ole _ _ = [ R W R o
2 Kotake 2009 2= 71| 87| B9 BIXK425) 70,72 (ver4.2, 5.0) PAC-CO=E) HUHFHARLS Z*Pdé?
" = HErEEYEUREE, HAe) &, : = HNHEFAARLY] YR
3 Killick 2008 =3 I1A 57| 20| K243 65 NICO monitor - PAC-CORFEH) A THEZZIAIRIO| Z”.l_fg
hes =, NICO monitor - o _
i 2007 RS 5py'an) 'm0l simi122) 1 er) - PAC-CORIYH) - HuEFAAAC AR
- HeE e E NICO2 monitor - _ _
ol , 2 - - &
5 Tachibana 2005 &= 317 27] 0l BRK13%) 64 (verd.5. 4.2) PAC-COEFIEY) - &1 o UR|=
N e
- LS FHHE HE & SRH40F), o] o3
6 Cotter 2004 OjAZI - DINEWOHE AIS T/Z/5 BA51Z), 654  NICO - PAC-CO(ZF21%) 9] &l
- SHYNSHOR SRS X2 N/3 e ded
BRH31Y)
OlME == 3R} X, NICO; system = FUEZHARS YX|=
Ef o 5o S 2 Syste _ _ 5 olorD
o M HaAo2 . _ ATIHZAAIRLO| UR|E
| ='o (=] 5 oloro
8  Valiatti 2004 =2t D o5 =0l SXH202)) 46.42  NICO; monitor - PAC-CO(Zt&H ATEZZAARL] Z*E._Vé'
DisUMAsS 22 2, - AT EZZAALRIO| QUX|E
ol _ _ 5 ol oam o
- HsHReE 2, PCCO ATHZZARL] UX|E
j=={e]] _'_ _ A oloro =
10 Mielck 2003 =Y 7|7 27| 91 BHRH22%) 62 NICO (SE%s)) PAC-CO(A%H) H| AR} QUX|E H|W
AIXRIAL S X y
. ol OoT= T B 5 EFEE_E_%IAI._(Z'.Q_I OIX|E
11 Techbana 2003 €2 SSTST oce 63 NICO; (ver3.1) PAC-CORIE™)  _ ymzainjetol oty
- 517 =0| == & _ = AIHZEAARLS UX| =
12 Murias 2002 AmMQl  J|A | B ES 2RH29E) 62 NICO (ver2.0) PAC-CO(Z&R) ATEZANRLO Z“—'.:VS
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o ApEl ALK} SHAA s
_ HjmA R EZEAH oj1Zin
#OMAK g2 oy HOlEA 2) B0  AADITIen)  EAL HAEZAA Ta
71A 27| & SRt PR _
2 - - HTEZEZAAR YR
13 Odenstedt 2002 AYE - f?} xTE _%;Eg D%)%i) 62 NICO - (@jéﬁc Ox|_+_x1) - iFEE—’FJ*A{QE *Emlm
- Z3IXA! 3 el ’ =1 =] [Ruge oL o
14 Nil 2001 do @ HISUTEE = 0 NICO 0 - PAC-COZIEIR) - ATEEZAIRL UX|E
1ISSON [l f 7|71| %7| % %Xr(go%;‘) 6 2 (VerS- ) (I_E_|) o O s | I' |"| Ex|
15 Vvan 2000 5% ~ HITER _ NICO monitor - PAC-CO(ZFER) - ATTIHZZIAIRIO| ATHA
Heerden T 71A &7] = EXK129) (IEA AN HZAARLS] A
A KBS HES 31K n] _ -
16 Cowley 1986 %= Eiﬁé; %{8&3’* 586  NICO - PAC-CORIEY) - HIBFEAARIQ| &2t

CI, cardiac index; NICO, Non-invasive cardiac output; PAC-CO, Pumonary Artery Catheter-Cardiac Output; PCCO, pulse contour continuous cardiac output; SV, stroke volume;

TDCO, traditional thermodilution cardiac output
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NEC/\ uaax 71 25 [0/MSEA BE 55

1.3 HIEE 2 ot

QUADAS-2% o|§3le] Aelsl 7 1680 MiEYBS Fisloich Ao HSH9do]
WSkoL} AR AT ‘i Al (Patient Selcetion) 7 TEIste] AR A% Aol ALt F29)
FEIX), RAHT wAS Fsele] et QFo] glo B3I (Unclean BIBHOM, 17] Aol
SE g o] B4 9 AT EEAAE WoReA] wsle] ‘A7 B(Flow and
Timing) %°19] HIEUSIES 3t 5 Wao] B8 (Unclean H715h%ict

B FYolM A87FsAdell Higt -3 22 Allow) o2 Helth

Patihent Selection

Index Test

Reterence Standard

I

Flaw and Timing 0% 20% 0% BO% B0 100%
% 20% A% % B 100%
B High O Unclear W Low m High O Unchear W Low
Risk of Bias Applicability Concerns

J3 3.2 QUADAS-2 HIZZ?E ME/tsE0 et @2 2T

Risk of Bias Applicability Concerns
Patient Reference Flow and Patient Reference
Selection "X TESt oindard Timing Selection Index Test Standard

Allardet-Servent (2009)
Kotake (2009)
Killick (2008)

Mg (2007)
Tachibana (2005)
Cotter (2004)
Rocco (2004)
Valiatti (2004)
Kotake (2003)
Mielck (2003)
Tachibana (2003)
Murias (2002)
Odenstedt (2002)
Nilsson (2001)

van Heerden (2000)
Cowley (1986)

o0

o000 00000000000

)

eeoco00CcOo0Cco00C0

o000 00000O0000000
ooo0o0o0O0O0OO0O0OOOOOOO
o000 0O0O0O0O0OCO0OO0O00O

L

" |o/o/o0/o/000000000
¥ lo/0/000c0c/00000000C0C0C

J3 3.3 QUADAS-2 HIZZ?(E ME/FsJ0| et 28 29

0
Hir

O =%

0o
P
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2. 8712

olBtE B8 ATEY FA LIS S LA, YY), AP, oz Aol
PR AT AP o507 Bk SOy, AR o\ Ante] JFS Hdt
s vt RIS S B 1689 dvolA BelEgon,

A HZAALY] AT 14H0] oA BiE]glon o] & 1Ho] A(Mielck S, 2003)0A1=
FLEZHAL} B RAAHPCCO)Y YA =S 3] AABHEA Bl 3Lt

A ATQ4EOIY SRlE olsiks RE ATFUNICOT FILEEANLLAR)
Az eK cardiac ouput) YA EE bias -2.30~0.80 L/min, 1SD -0.64~2.71 L/min, ©|gic}. WE-g
QIANPE)= 22.4~52%Tt.

AR B0 whe, Hii/do] A ZsEA K Valiatti 5(2004), H<&4 A==2.5) H Y g J =7}
2%t @AHRocco 5(2004), PSV 352 @Ahol|A 2] otz Ae] A2 e(bias -2.30~-1.75, 1SD
121~2.05) %4 92 BAjsch oto o], s QA Alelet SRS} ATEETA Rl
UA &+ bias -1.73 ~0.80 L/min, 1SD -0.63~2.712 © £t}

Mielck 5(2003)2 oJ4lsker4 B2 QS FHE(NICO)H A2 A35]4 o] AR =7} bias -0.17, 1SD
1.45, 8|38 AR] PCCO (continuous pulse contour analysis)2} 42 G342 AX| %7} bias
-0.12, 18D 1.33% UEh}, PCCOE A& oW o & SAF AlgolA I 274
SE5h=t F2sk oUW, NICO= o]2]3t SAENA] i AlRHA 0 2 ARE Tkl 22 Wsich

Al et 44 G HT AR EE BRI 213 9] X E1= bias —0.12~0.80 L/min ¥t
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AL ol% ;
K1 XX} 22 OO,IS;L ==af s== SHEA precisic?nxlE(L/m II_nC))A

(E8As) BT (t%al \%I?moe) (resp_i‘rzaﬁsrate) /HIL AL bias (1SD) lower upper
Allardet-Servent (2009)  (LiQItx 0|22) SR BAH20)  63+04mikgPBW 22 +3c/min NICO(3.0) 0.80 1.21*  -2.10 3.71

CH=MIHA=(21) 10ml/kg - NICO(4.2) 0.18 0.881 - -

Kotake (2009) = 2RIZIS(21) 10ml/kg - NICO(5.0) 018 0831 - -
Killick (2008) HEE(24) - - NICO -0.60 0.86 -2.32 1.1
EE(P) 8-10mi/kg  35~45mmHg -0.29 - -169 143
- TLV AEf -0.12 0.62 -1.36 1.12
Ng (2007) - 0LV108 3 NICO@.1) -0.78 106 291 134
- OLV30E & 0.27 0.58 -1.42 0.88

HEEA 2+5(13) 10ml/kg 10breaths/min - - - =

Tachibana (2005) - M35 35x NICO 0.02 1.06 - -

- M3 0= -0.34 1.08 - -

| ARfEIEH122) - - -0.0009 0.6831 - -

- LA SUMIHHE AR=(40 - - 0.0040 -0.6393 - -

Cotter (2004) -5 é%uﬂ@* ;: %;‘)ﬁ( ) - - NICO ooar ooam -

- SEHHEXE) - - 0.0271 0.6920 - -

OFM = ==3IXK(12) 7ml/kg 25breaths/min -1.21 1.561 - -

Rocco (2004) - PSV & St} NICO(3.0) 0.01 0.41 - -

- PSV &2 Sk} -2.30 1.21 - -

=4 H&4(20) - - Z _ _ -

Valiatti (2004) - &Y He(25 - - NICO -0.80 2.1 - -

- H&EA H2>25 - - -1.75 2.05 - -

Kotake (2003) S MR 74=(28) 10ml/kg 10breaths/min  NICO -0.58 0.90 - -
12ml/kg 10breaths/min 0.09 1.00 -1.91 2.09
Tachibana (2003) HE2(25) 6ml/kg 20breaths/min  NICO(3.1) -0.67 073 -2.13 0.79
6ml/kg 10breaths/min -1.73 127 -4.27 0.81

=5 X - - -0. . - -

Murias (2002) s i . . NICO@.0) B R
Odenstedt (2002) TQ 2z SIKL SSIXA BXK(15) - - NICO 0.04 - -1.68 1.76
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OILLf AL oI% '
A HH s — =AM maEZ _&R|(L/min)
(EmAD) Hol(2) YESEY BEE  owazEn  (@sME)  biss  Poooon o LOA g (o
(tidal volume)  (respiratory rate) (1SD) lower upper

Nilsson (2001) HAS MR 5|=(30) - - NICO(3.0) {EA -0.16 - -1.96 1.64 -
— —_ —_ 0,
Mielck (2003) HAESOHR5]25(22) - - M S| 0.1/ 1.45 44%
PCCO -0.12 1.33 = = 39%

LOA, Limits of agreement; OLV, one-lung ventilation; PBW, predicted body weight: PCCO, pulse contour continuous cardiac output measurement technique; PE, percentage error;
PSV, pulmonary shunt values; TLV, 2-lung ventilation
*2SD
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2.2.2 FuOFEAMSO| d2td

FaxEgAere] A2 1189 AtolA HaEglow, A<t 29A1+R )2 Urol

SRISIAT. JBATE Bargt A= 79, 2RAGE Halgh A= 5Tl

ABA )

A AH7H)of| A o]AkstErA BE AT TH(NICO) I EFHAHES|AH) ] ATAG= 0.34
~0.96 §1¢] WollA = det.

AT A B0l Wt ok 2412 438k 23 9] A7 ERIE| QI Valiatti 5(2004)2 B &4
o] wheh Lol 2 A3}, ] &40l Algh SRRHEIEA 22,5, 1=0.470)H ot =2 F(2.5,
r=0.520)2 o A FamE= A AR A4 (r)o] 9k ™, Tachibana $(2003)2 43]5 S5 (tidal
volume) Rt} £33 (minute ventilation)©| g AARS] Al¥t&ETF A H A0 A A=
Ao = Bt} o 2H S| AE A 2JRt A A= 0.69~0.96% -

Ol
A

2RAFR)

A AFH(5H)o|A] olitstErA BE AT EH(NICO)T FrE=AAHES| A )] 2 A 4= 0.38
~0.90 H{] HollA Hi1=|]lc}.

AAIREe] E4J0] w2}, Rocco 5(2004) # W @2t A= (pulmonary shunt value, PSV)7} =2

FAHR =0.380) 0t S SRR’ =0.900)°114] % AREFHARLE] Aol A UERd T
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H 3.3 FUHZAAS| HHET iy

H1 XX} o Iiﬂlé,*xr — o ApEE o4ad
= 5 25 = =
(E2AL) g(3) (tidal volume) (respiratosrate) (@s4g) A P
A0
é'g'gg) MEAE(24) - - NICO 7 0752 -
- 2 HAAH20) _ - _ _
booy - HEHESQS - - NiCO 7 0.520  (0.001
- H&y4 ®M42>25 - - 0.470 <0.001
é‘)&gg? CHS R 712(28) 10ml/kg  10breaths/min  NICO 2 0.800 -
' 12ml/kg ~ 10breaths/min 0.470 -
I;ggék;ana AlREA2(25) 6mi/kg  20breaths/min 0.790
6ml/kg 10breaths/min 0.340
Odenstedt F2 £=& 28X}, _ _ 5% -
(2002) SR 2XH(15) NICO - 0960
Cowle HEXE(10), 5
R 986)V N7tet AER() - - NICO e 0.960  <0.01
Z™AR*)
Allardet
i (Lo 0|92) 6.3+0.4ml . oA X
(ZSOeOr\g/;ent ZSXA $1KH20)  /kg PBW 22 +3c/min NICO(3.0) ¢I&H 0.420 <0.001
Killick MEAE(4) - - NICO ZHaixy 0.565  (0.001
(2008) OoT = =7
A HEEEH(122) - - 0.790 -
Cotter - SO EERRIS(40) - - NICO ety 0.770 -
(2004) - DAEMOSENGY) - - - 0810 -
- SHYUDFE) - - 0.720 -
oMY= SBEAK12)  7ml/kg 2bbreaths/min 0.620 -
Rocco - o s 15K -
(2004) PSV =2 %._Rf NICO(3.0) 7r&H 0.900
- PSV =2 &kt 0.380 -
(’%882? SERH29) - - NICO@Q.0) ZFax 0.710  <0.001

PBW, predicted body weight: PSV, pulmonary shunt values
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2 = AP EE
R 14 -2.30 ~ 0.80
. — MZISH &Y A2 14 -1.73~0.80
S “© SRS s 9 1732027
-9 5 -2.30 ~0.80
mY - Upper 6 0.79 ~3.71
A R ° “wEREER 0 4 “4.27-1.36
_990 . Upper 1.76 ~3.71
12 Lower 2 -2.1~-1.68
TR 5 22.4~52.0
PE (CO,Cl) - AN+ &K} 4 22.4 ~52.0
-9 1 36
EHOEFZARO  HEAHR() 7 0.34~0.96
A ZEAXR) 5 0.38 ~ 0.90

CO, Cardiac Output; CI, Cardiac Index; LOA, Limits Of Agreement; PE, Percentage Error;

CO 9¥: L/min. CI &¢: L/min/m’, PE ©9: %, TA ©9: %, MA bias ©@9: °, Radial LOA ©¢]: °
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22.4~52%.0™, A7t Hi&Zdo] AW H W g Frrt Ak SR A A9l B2l bias
-1.73~0.80L/min, 1SD -0.63~2.71L/min® YX|=7} B £t} 17l oAM= sig AA}
AR AR E(bias —0.17, 1SD 1.45)7F 8|8 AR] PCCO (continuous pulse contour
analysis)(bias —0.12, 1SD 1.33)Et} i @& Z 02 YERT

WS 22 IR Fanadle dRde 189 SR dAc Aiee
ausErt Y AMSt BTEZPAY HTASE 0.34~0.96 WY el HuHgiow,
AP SR . AL o 8 55 el T S O SR 280
AT7E AT S 0.69~0.96%F.

S AISH R A BAASE 0.38~0.0 W9 ol BiEl9lon], 412kt s go] A
o] o e sk A% o] ke AR 29 0.42~0.900190ch

2. 22 # #4ZH

o1 27|6 A7} 2 AU B B amlel At ket Lol Aetatsic

AU 1 HEE A7l 27 [oltateks Hi ASF o] 7|E A9271487H2017) o)
F7h Z48 A7 Qo] F 7149) by @ Eabge Bes] ofdnkn uokth FuE AE
N7} A, § 7142 71 B7] 391 BAe] Fuo] AN Agstel uF4H R St
AAPLOR 71E0) HeH AMIE 27 AL AR A 08 Bgtom, ZHE(LAE, Aol

WFH o= 5873 M HE=E 7 AARAL B

20259 A3AF Olm7|EAEIMRR(2025. 3. 14)E HIEE A7ls EF PKisEs RE
AZFH) ofl thsh thZ3t o] Aolst3ith.

O=71&A G Y AT PaAd T Aol A W 11 9] BUIRE 52 E3HH o= 11859
o, 2A7FS-E5HA ghot U YAFRoIM A&H o= AET 34 9 AAIE FI8 ARl 7
AAME S A-8-517] of Eﬁ 714 7] 201 Aol Slxjol|A] Alukzeko] Zo|= x|&H 0 7 75| 9
Ao ojieleta BE Ao AMS HIET = HolsAt
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3.1 =2| HO|E{H|0]A

3.1.1 Ovid MEDLINE(R) ALL (1946~ S4X}7LX])

(AMY: 2024.10.17.)

72 Mo #Mof Zu
1 ((partial adj2 rebrgath*).or (ca_rbon di_oxide rebreath*) or (CO, 4181
rebreath*) or (noninvasive adj2 monitor*)).mp.

2 exp cardiac output/ or cardiac output.mp. 124,325

Index test 3 exp Hemodynamic Monitoring/ or Hemodynamic Monitoring.mp. 4,037
4 20r3 127,107

5 1and 4 684

6 Animals/ 7,526,572

SEUFAL 7 Humans/ 22,294,164
8 6 not (6 and 7) 5,233,357

£ 9 5not 8 646
=5 646

3.1.2 Ovid Embase (1974 to 2024 October 15)

(ANY: 2024.10.17.)

£ Mo ZMof 2
1 ((partial adj2 rebre_ath*)_or (caArbon dioxide rebreath*) or (CO; 5 508
rebreath*) or (noninvasive adj2 monitor*)).mp. ’

2 exp cardiac output/ or cardiac output.mp. 92,779

Index test 3 exp Hemodynamic Monitoring/ or Hemodynamic Monitoring.mp. 84,831
4 2o0r3 172,605

5 1Tand 4 1,070

6 Animals/ 1,467,250

SEATHL 7 Humans/ 20,694,461
8 6 not (6 and 7) 1,111,831

£33 9 5not 8 1,063
EES 1,063

41



NEC

H|!

S A7ls B [ORIBIELA B2

b

==Y

|

3.1.3 EBM Reviews — Cochrane Central Register of Controlled Trials (September 2024)

1= No. M0 dMi
. ((partial adj2 rebre.ath*).or (Ca'rbon di'oxide rebreath*) or (CO; 498
rebreath*) or (noninvasive adj2 monitor*)).mp.

2 exp cardiac output/ or cardiac output.mp. 12,461

Index test 3 exp Hemodynamic Monitoring/ or Hemodynamic Monitoring.mp. 1,260
4 20r3 13,542

5 1and 4 107

6 Animals/ 19,700

=SSN 7 Humans/ 892,042
8 6 not (6 and 7) 3,657

£ 9 5not 8 107
F= 107

3.2 =Y HOIE{H|0]A

(ANY: 2024.10.17.)

GIO[E{HO]A  itH Zao] AMAIH) H|2
1 noninvasive cardiac output 40 HIEEXN MV|s &3
2 carbon dioxide rebreathing 11
_ OAIBIEIA B
KoreaMed 3 CO; rebreathing 22 3) X|HI_§2§+; =
4 partial rebreathing 13
24 86
1 HIZISN HUEE 11
stao|sh= — : HEEH dVs &8
II:1_|0|E1H_|||I0_|I 2 noninvasive cardiac output|total 7
(KM base)_ ((O]r2tEta TS Etotal) OR (O1MRIEA 22
3 XiZ&total)) OR (carbon dioxide 17 3) O|AlBIELA e
T = rebreathing|total)) OR (CO; rebreathing|total)) WSS
Hiﬂl_l_ OR (partial rebreathing|total)
A 35
1 HIZSN HUEE 8
= am L) HEEH Vs &8
g;}if;'; 2 noninvasive cardiac output 45 <
" (RISS) X0 : OJLIBIErA MBS (OR) A : OlAtsiEtA
3 22 M2& (OR) A : carbon dioxide £3 3) OJAtSiELA BE
SlEa =D rebreathing OR) &A| : CO; rebreathing {OR) Wk=2=2si
Iﬁ;‘cﬂl_l_ HAH| : partial rebreathing
LY | 106
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