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Abstract

Human respiration is divided into three parts: external respiration, gas transport, and interna-
Irespiration. External respiration includes pulmonary ventilation and pulmonary ventilation.
Pulmonary ventilation refers to inhaling O; and exhaling CO; from the outside. Pulmonary ventila-
tion is gas exchange between blood capillary and alveoli in the lung. Internal respiration refers to
the metabolism of cells in the body and the surrounding tissue, The blood capillary carries on the
gas exchange, the gas transportation refers to the cell metabolism needs the 0, produces the CO;
along with the blood flow direction, enters the lung by the blood capillary, the vein, the artery,
through the lung ventilates completes the gas exchange, the gas transportation is the connection
inside and outside the breath important link. In critical illness, cardiac arrest occurs when the
body’s own lung ventilation is weak or even stopped, and the heart cannot maintain normal pump-
ing function. Hemodynamic changes lead to the suspension of gas transportation, lackof oxygen
supply in internal respiration, retention of CO, and other metabolites, cell metabolism can not run
normally, and cell function is impaired. At this time, cardiopulmonary resuscitation (CPR) is the
only measure to rescue patients. Artificial auxiliary ventilation instead of spontaneous pulmonary
ventilation, chest compression instead of blood pumping function of the heart, the establishment
of artificial circulation, restart the gas transport link, gas exchange recovery, tissue metabolism of
CO; run along with the blood flow to the pulmonary capillary, through the alveoli and 0; exchange,
exhaled from the body. Intraalveolar partial pressure of carbon dioxide (PetCO;) is determined by
carbon dioxide production in vivo, pulmonary ventilation volume and pulmonary blood flow. In
hospital resuscitation, most patients were ventilated by intubation and ventilator. If the pulmo-
nary ventilation volume was constant, the blood flow velocity and pulmonary blood flow deter-
mined PetCO2 during resuscitation. During CPR, the blood flows from the superior and inferior
vena cava to the right atrium, and then to the left atrium through the pulmonary artery and pul-
monary vein. In diastole, the coronary artery dilates, the pressure drops, the coronary blood flow
increases, the coronary artery effective perfusion pressure is the determinant of heart beat, but
the time of resuscitation is often tight, and it is difficult to monitor hemodynamics with invasive
catheterization in artery and vein. Therefore, PetCO,; monitoring can indirectly reflect the pulmo-
nary blood flow, coronary artery perfusion pressure, is a non-invasive, convenient and rapid as-
sessment of the quality of CPR effective means.
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1. PetCO, R F [RIE

RN COy AR il MR E & i@ RS2 PetCO, =N R EPERFK[1], HHPZ—IREHEE,
W38 PetCO, ZRAL S )4 AR AL & . W TP R 8, AT U N PRI LA B U AR
P A L B U (6~8 mU/K) [2], WP R AFISAT I R WIS i hRE IR, WPIR it P S BE IR <
VRIS BB e B B, BE B R RO Bl R, RN, FANANE R A, CO,
A M e S A R SR, il IR RSN, fERE T SIREUE MR IEN PetCO, fRIK S, W
AR PTE CO, AR AL RSN, W] AEFFIRAL IS PetCO, 70 5 4dE 3] (4]
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2. MO ERREHRSE
2.1. PetCO, ZERIIME E ch 5T i3t R 5B

I R 8 WO A BARAEA B BRI . il XM KBk, SEma. HE. FIRSH
O HECR AT AL, BEFL I ORAR N OGSRIRE, BIRERIE S S S, B IEShEE, IR
PrEZAME . PP B, I BBk A AR SE, (HE7E 1987 4, Garnott AR 5[5]2238 W 7 bt Ak
RAAEIRRTESMA O IR IT B3, FE BB AT O MR S aME R, R BORE IR RIS
I ROSC(H EMEHA ) IR, PidL PetCO, XL LR EZE R, HIh4 P ROSC J5, JUFPA
PetCO, W& T+, I&MEH 5 H I ROSC A ATill{5 PetCO, A EE Z (P < 0.0001), FLH A H s mIH
B A R EEARFKEERGRER, BEEREEE, SR, JUOEREAY. MEEES
WINPT 4R A 0Bk, — @RI, EUREERA RFRE, 58 ROSC B PetCO,
HYT BT RENVPE B & iRt 5 % . 1F Falk JL %[00 70 Bon 76 4L W UG 130 ik 3047 B 4% K 13
B, 9 B EE DIFTEEE S PetCO, EPEMISE, 11 FIEELELIEIEBEAT PetCO, (BRI 5 50 #% ik ifn 401
AR ZAELRPERROG, KIS OHF M AR S VEARAR . SR BRI AN REAE v S B HE VR AT IE A, AR v D
WRARFE PR I3 A SIUEHE, PetCO, W] e Mo HE M & . Gordon A Z5[ 710 7845 H fish K ik #8481 B
CPR Jfi & Rif, ZEECEBICKER, B2 MM R Mmsh B A =i k51K, M i ik
FRNA O, KRR SRR K R LA OB AT, HRERE. MEAE, E3hkm
PRI S A OB AR IEANSE, AR E N, OB MRS IR, KR 15 28R, Cik
FCC VAN BAS P4 4, PR 05 5 488 o O R R AN BB IR RGO L, O BRI . [ 584k
W& TORE CPR Itz 18, I8 F A 0R Z 8T g A, S —id i s,
bE R AT, WROR R AMBREFEUE T 10 mmHg BEE ARER 5. RN ERI AR AR K B
FESE[8 1B PEAY ROSC A NG FHE 10.25 mmHg, #5##4E 10 min PetCO, < 10 mmHg, #&/RA[{EI1EE TR,
FLTE 1994 4F, |7 MIZE X B B R 46 8 S O] 4RTE 0T 1 ik B E AR S Co R B85 SR I Y% 5 43815, PetCO,
BT 21.75~24.75 mmHg, & ROSC, SLRIZ FIFMCMEILE, 4%E 3 k)G, HILROSC, 4T X1hE
TERAITIE, B R PetCO, WiEh T 31.5~37.5 mmHg, 1.5 /NG EE E EIFRKE, ¥ N ICU #4175
SR e A SO AR T H ATHAE SCER, i IRE BON IR E S — BT Rt R, BICE M V E S R TAT
W, HACHE 1B, FERR ARG R B 5 8 M DA 2 55N, (ABEE BT BRI, M o2
M TEAR RGN O T 52 F5 4 i AR P o P8 22 38 30 K2 TR TN L s B [ 106 R kAT O il S 75 20 BT PetCO,
5 RS K EEIE R (CPP) 45 2 7r CPP 5 PetCO, ¥ B 5s IEZR M AHTS, X & Jr HAIR) A [E] B AR HEATAH 2 43 #7
B/~ CPP 5 PetCO, R IEL A, 4 /3 BhFF M ColF 2 541 CPP #2 4 43 BhfR /% K2 . 8 43 #hHFHi 0
W R AR, MK MR =R, (AMEZ IR MHET, FRREHARREE 226, E2RKE
TRRCR,  PTREDRI% e 25 el Bk A P A R, AR M T 2SS R 3R 0. it K 2E e 2= B bt s
BRI e A A5 11 AP T M P A5 24 I . CPR J& 2. 5+ 104 20 min I PetCO, {8 19254k, &7 CPR
25 CPR RN F2H &35 75 CPR 4K} PetCO, HIFEUK, WAL ZER TR EE, HEKA PetCO,
{E7E 2~5 min 8 E A, 3T 9~10 mmHg, 2 fE#EAT7MH: N, 1MRTHZ4H7E CPR iITFE A+ PetCO, {H B
W T, Th4H CPR I FE 5 PetCO, > 20 mmHg, “RIGZHN <20 mmHg. Jb5i K225 — PR
F2]F AR BIR, S OBIRIEEF S T ER A CF G, I RINAEE 20 min B PetCO, 4 > 10
mmHg, 877 20 min I} PetCO, 4 < 10 mmHg, THEMUSRME. #r5ebh. B 0 A EH P T
572 100%, HEWTZ LA 20 min fENE TR 55, XFF PetCO, F#4: < 10 mmHg B3, snf&ib& 75, X
T PetCO, > 10 mmHg H2 3 W B4k S48 T B HME e o WL K 52 5 27 Bt B 28 — R B i il v . DR AR 1314k
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11 BIRHRR OIS ECO RS BFEL T CPR 1 min, B#H A XBHIR, HEEE R PetCO, N 0
mmHg, L V-A ECMO (8K - sk B ) il it 5, BARIKE, PetCO, 154 0 mmHg, K
S5 LBl A RO I TC A R L, X AIESE T 3l I PetCO, BB Pl LA ML & . eIR B K A Hb
JAH L MGG DL REEEERR 2 B EERE SIS TR R EE[1418F 5T 7R, FIH 734 PETCO, #HlO i
PR{% # % ROSC AL AN 22 mmHg, #°F%) PetCO, < 15 mmHg, AJiAANE LM, b RHE R
TRAHE . WAEEE[ 151K PetCO, Tillll ROSC M £ I 54 /9 12.5 mmHg, #7 PetCO, < 12.5 mmHg #f
S AN IS 20 min, IR RILEE 100%. B P T AR B PR R 5 B 1615 100 41l 75 CPR A& B L4 A4 AZH (50
). LA S0 ), IR PetCO,, (HMLEHIRHE PetCO, AR 25 T X6 N vE T 45 i (W 1A % 4%
JEFAL IRFESS), SRR, WA WEHETRIIZ 558 60%. 80%, XFELMZHE I3 & 10,
20.30 min PetCO,, 755 10 min PetCO, TG4 % 25 57, 2030 min I AL 24 PetCO, B I 5 T M 4L(P < 0.05),
$27R PetCO, Xf CPR A — &8 3= o ALl th MR REERFERZ SRR AMNE . 2 RE[17]— I H
OWFREY, T REAECIGBE N E IR #EE, PetCO, < 10 mmHg #7452 10 min 7] LI N 1L IR 48R
ELELOEP 2 (AHA, American Heart Association) H 1924 £ AL AR, — BEHEU 1T O IER AT ZE sp I 50 5
TG, T 42EkiEE N1 BLS GERtA 4325 HeartSaver (O HER) 5 ACLS (751440 ML 85 A= i S0 )
PEFl. AHA T 2000 FHF 4 5FRG 5 4F il 52 O i 2 75 (Cardiopulmonary Resuscitation, CPR)FHCx ML ZkL
(Emergency Cardiovascular Care, ECC)f5 7, 2005 “FEF5Fg[ 18] PetCO, RIEA T #2753 #2 H 0o I HE 1M
HITCEIFERR, 2010 FEFEFF[ 1914 H 1T LK PetCO, 73 i I IAE Sy Ml &2 75 24 R AG 2 FE b » 2015 4EFE RE[20]
HEFF AT I8 W PETCO, Skd5 0 E 75 TAERIFRE, IR th&id 20 /#0755, PETCO, 3R 1K
T 10 mmHg ()3 E & 25 ] BE RS . 2020 FFEFRFF 2114 tH nld i il PETCO, $2 & O it 5 75 i &,
FAEFE B UL B SMZ R R, PETCO, i3 &1 T fede s % 1A% ROSC, W] W, PETCO, 1L it 2 75
SRCTAE R TR W R AR AL F ks T

2.2. PetCO, HIE MR EFHRER

IS fS S WE a3, BaERme e S i A R AR BonE,  HA R 2 N LI AM% R el A CPR
AL, EAFEN B BT Il Ao BERR G DRI A 42 Hh WA RO A R S5k, A SCHRIRIE, 1R
4t CPR W4M%IEE 952 30%~80% I R E~ s B4, M. WA GRS, s R I8t [22].
2019 4F, WEOMEHEFRILRWMBESNA T  CPEOMEIREFILR) 2 IO & 755 E TR
) (AACD-CPR) (23], FIFMEHAE R NG A 77, (I s B4 S LA N 24 25% ) I 3 e Co
B e EREN K LR, FIRS B RIRNL R iE8), SUREmERE, sSininasE. 1
PR L SAE T A WNE R A oSG 0IF R EEE, ¥R TGO E IR ME R 2
ZENTE IR T Mo i pa T 22 RHE 246« 5K AR 24 B HF 72 R B, ROSC BIN4LAE CPR i FEH PetCO,
I ETE, RIGANITE 2~5 min WA TS, 2 J5 188 FR%, LL 120 min AR AL, RINHE 7Rl 2
H1 PetCO, “F¥IMA >20 mmHg, RIWZHNIAHR, X5 B R K 2% B 2 Bt i S = e It 8 452 11 1 L 45 18 A
), PRI b R HEWT G 5 5 A2 e BB SR A5 R (100 A 8GR L & SRRSO R . TR W
FELE25\F B OR B, BL CPR 20 min A, WM PetCO, FEARTIINE 7345 5, PetCO, Fef: I FHE A
24.25 mmHg, UK N 90.7%, FFRFEN 96.6%. 8 X2 B b 2 e K i SR 5 B 2R s 2 b O i
KoL XL AHEEE[26 15K A B SR I R Co Bk PR 158 S8 152 28 54T 1B = Bl k3% e (SACC) B & FRL 40 i 41 42 He (SCC)
HIRUR, 45 B 8 8 SACC-CPR 41 PETCO,. CPP. EAHIIE. 24 h fEiERY & & T scCc 4. &
RGBSR L B AL T AL [27 550 R RS S AR A 25 T IR e o I B ORI, R
A S RIS B EERE 50%E 45, PetCO, I IEFATEH, SpO,ik 90% /47, 15 I HE kT e — e F2
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FIEEBESIER » ZBIERIKEME S = E B2 K. MFR 281 TR BL, X TAAEARAE LT E 5525 2
R, MR R A 75 e i 2 RV R R OR XS T B R BE M XK BR 29196 T B i B 75 AL o
PL 30 min 79 A ISR A HETF I 244 O il B2 D523 B KR (MAP) . B ZEHR)S Bkl — 41k
53 R (PaCO,) RIS R — 5 A0 B 73 R (PetCO,) FA 2. iy T BRAUGE F IO A R 41, T B & 52 75 4 3 ik af 4807
JE (SpO) ML FLFR /K- B BAR HAEF- MM 20, 43 #T SpO, BB AT Re PR A S H e Ao g 36, B 38 o i
AR, WIS, e S R A SR A, AR TP . E S — AREERE
T R Bt SRR 2 L B AT . SE AR SR 301G A T OBk S AT IR N AR E EIME R, IR
EEHE TR Z . CPP. PetCO, ¥ T M AN R4, HIY B WA i CPP Fi&, PetCO,
MIET =), ROSC MER A . HET ADCC-CPR [WR/ER ERMEAE, %40 CPR {548 54 3 S4h
B, WIRFARSKREAESE 2 H 323

3. HAERWE SERSTZ5HIXT PetCO, MM R

AN RIS, OHEM L) 5 IEH OHEI & 1/4~1/3, OFEHESRIEH L ThEE, RN, i
FELENS, HLIANMIB = EE, AR - PR, UM PN FLERMERN . R EREE, MUk IR
R FRE SV PR K2 FE A B 2 S [3 1 | B B 5 e s AT e, R %R BREIE 2R
Bp T, R Bk R AR E ) IS deeR, KL BT PetCO, 5 PaCO, A R IFAH G,
HWEJLPEAM R, RSICHEREE, CPR 2 min I PaCO, SHEAMRASH L LY B2 5, HIRSH K
EALER(PVCO) G I, BhERK CO, ZEIK, BhE kI PhEE A, (HBhE Nk HCO, EHEZE R, RMPEH
JBKIL(Ph 7.08 + 0.03) 7 L BLREE M BE h 3%, ShiKIL(Ph 7.25 + 0.03) A AT B, W= 75 s &5 fik L 56 B30 AL 44
R BRRAS . AT R R AT ES CPR B ML IK, R CO, 20 Foikak, Myt id </l gt Lh B4, w]
RN PaCO, IEH, (AHEHLMMAIAE TEARTS, A, A2, HEM Co, Mg
BPHEH, RIN PvCO, 9. AR 5 FLIML S 534 Ph A 7.35~7.45 JNIEHTEH, 1l AR & R HEh Ak AT
M50, HEEHE SRR Ph EWER, 45 TIRIRESAL IE, MkREMSEd— RS RS
i, AT COy HARIFRNARGER, MamER#E, MELOIAREERY, ZAEZEW BRIE
KM Ph < 7.2, HNMERABRREMNIETL L. KFEE FIRE G E S5 Chase 553245038 B nT 34
CONUEE AL AUIR R, PR OHEH B PetCO,. E AT THERIKC R WA HFS[33]1R1E 22 4
SR MR TRFS TARES LIRE, 14 GIFEE R 405 MOBGH S 341408 1 FRHE S LIRS
AT AP R AR OIEERER N, HRh 2 k% T RREE EIRE0.1~0.2 mg/Kg), A miAiEFiE
LA E FIRER 289 mg, JE¥E N ICU 4845 TKIRSESCRAGYT, ICU 1ERRTAIY 42.5h, ARJ5 17 RH
B, 1ANHEREVIR W R IFRAE . HRZREE AR BT B FECL BT, (HR1F 2 S b
W EoEtEi, RERNEE LIRREHMRE RS, AR, (LR B M IRGRSZ AL
i, PTSRAROIE R ZE, SCERMIEIN, BRSO OIS SR 2 AT, B AR BA[35]-[45 1L E
A S O WU AR, S0 SORE R R, el e ik N R DR, ORI AK A R A e B, o I A
Ja BN EEEA R ER . HT IR PetCO, MISSHEMIIRIER D, FRG LoRE, ol kT &
SO NS B ROSC BLIh 2 I B BRI 2R, 17 1L B 0 rT S st Bk 3, 3G se ke, T PetCO,
BRUFAHRNE . 8 PR BB . AR ZE SR S B skdE. XIMEAESE N [46]7E L B 5 %)
BRI BRI T o, (RS E S LR RA S DR ML, BEA MBS BT L
MRFEH, ZRAGFE P =0.007), EREEHRTRGH PetCO, R & T'H LIREA, EFHRIME
(P <0.01), BA4 ROSC R K E IR (77.78%) T B FARERL(55.56%), (HESF LI 5= (P >
0.05), {HAT S LU B B P AR PR B T 75 B B, P L B S i/ T PR B 25 5 BT, 1 IR R BT B
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% PetCO, M 50 12 -5 I it 2 4L (K e 8 0o UL AL % 2L B AT
4. G578

SRR OBRERIE A CURTE . EIEE . G PE. EIEPE. ARG BRI AESRAY, AR BT A,
ANF R F KU AR, L IRE5 Jm el vFANE],  H RTAH ST 5T BARE N 0 Bk 945 (In-Hospital Cardiac
Arrest, IHCA)E 2 . FHMRKFERIEE47) 7SR T IHCA, Bk, mikd. CPR R [t 23 min.
B B RS E#T 3 mg /& Non-ROSC (H FMEIARKE) M BAL GG R E, THCA Hi& I ORI
WG OB T BRELC A ST S R R ORI R R . IR B Bk T SE SR [48]0F 7L
7N, CPRRAML AL, CPR JFURITIE] . o I, B b iR R BRI = DU e s A2 1 E PSR A T
TR R 2 (P < 0.05) 75 AR 2= B 5 B X 45 05 25 [49 14l CPR FF420) [A] > 30 min J& ROSC R 57. fi 6 K]
F, FRN BEAENE . B LIREBEFIE/NE ROSC MBS A E; CPR FFEENE] > 30 min
SEATIE H BE ST R R 22, IR R L RO R vt I AT R BV R R A HE B ST R R R . TR
H T SRR OB B[SO AL 4 R RIS RE A — 3. 2% WA [S AR RR, ABtatEAs
52 A2V (APACHE 11 ¥F47) /Lo 5 (CO)Z Bt N THCA (Ol 75 5 B =08 P S 7 5 1 K]
Fo ASCRBIM G /i Fe it R A /e — i R R, MIERE ERIT RIS . Rt R R, &—
il 5 B TR R TR B A A RS .

&E 3k
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