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Study on reasonable setting of upper limit of high pressure alarm
and inspiration trigger sensitivity of ventilator during
cardiopulmonary resuscitation*

Wei-zhong Wang, Xiao-yan Yao, Wei-chao Xu, Zhu-jun Shi, Hong-li Ma
(Department of Critical Care Medicine, Shaoxing People's Hospital, Shaoxing, Zhejiang 312000, China)

Abstract: Objective To observe the effect of mechanical ventilation with different upper limit of high
pressure alarm and inspiratory trigger sensitivity on cardiopulmonary resuscitation (CPR), to explore the reasonable
setting of upper limit of high pressure alarm and sensitivity of inspiratory trigger during cardiopulmonary
resuscitation, and to improve the recovery effect of CPR. Methods From December 2015 to 2018, 53 cases of
cardiopulmonary resuscitation patients in our hospital were randomly and evenly divided into group A and group B.
80 cmH,0 of the upper limit of the high pressure alarm and -20 cmH,O of inspiratory trigger sensitivity was applied
to patients of group A. Group B using conventional settings, the upper limit of the high pressure alarm with
35 mH,O and inspiratory trigger sensitivity with flow trigger 3. Expiratory tidal volume (VTe), respiratory rate (f),
idal carbon dioxide (PETCO,), arterial partial pressure of oxygen (PaO,) at 2, 10, 20 and 30 min in two groups were
observed and recorded. Meanwhile, the success rate of recovery were compared between the two groups. Results
Compared with the mean relative tidal volume, mPETCO,, and mPaCO, at each time points, group A was higher than
group B (P < 0.05); the mean respiratory rate at each time points in group A was lower than in group B (P < 0.05); at
30 min, the success rate of resuscitation in group A (51.9%) was higher than that in group B (23.1%) (P < 0.05).
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Conclusion The upper limit of the high pressure alarm with 80 cmH,O and sensitivity of inspiratory trigger with -

20 mH,O can improve the recovery effect of CPR.

Keywords: heart diseases; heart arrest; cardiopulmonary resuscitation; respiration, artificial; comparative study

EIRT, /o BRI R R A5 14 £ A7 1% R ATH R 3% ~
179", & 4 R T I 7% F 2 A B 1)@, 0 il 52 55 02
O BRI I R A5 11 2RI T i, AL g A
JIE 4% L I A Gl AR, A B X
I HRAR R HLBGE R E Iz W T BE A A O
Bk I W R 5 A B SRR 2015 4F 38 ELO E B 23 0
Jifi 52 95 50 IS AR B TR Y, R T
AT R R 558 A 30 0 25 d IR Ak Sk PRI
1k/6 s, WS 10K /min,

F (] 45 4 I 1 ML Y 1 11 2 oK 28 5 i R AL A
BN BE AR, B E KAV B ERi i 2
A DB R YT A BRI Ll /N, R
W HIL AR AT 26 P BE B F T AR R AR A DL T (9] 40
it 32 55 ) oA BB A I AR L S it o A AT 0 e ¢
I 18 AL AN [ ) vy s 1 S 1 IR 0 W8 A fh e R AR 5
AERO RN FEIPIN € U5 A IS8 I [ =P =S
% T PR S A K 7R A B

1 #ZRSAFE

— R
FEHL 2015 4F 12 H —2018 4F 12 J 1E 48 241 AR
BEREEAEVY E . 28R WAMRHEIZ 1) 53 B0 il
HIBEVERIRN S, RABEIECFRE SN A
H27T BB 266, AHBE 146, k13415 4F
W (54.4+93) %5 0 BEIFIE RS 2 5 46 0 il 5 95
ifE] A B (0.893 +0.542) min, BZH B 1341, &
1345 AFEHY (56.8+9.0) %5 O BkEU BRI £ IT
G0 i 2 F ] TIPS (0.885 £0.477) min. PHALAE
W& o0 Bk IR R R 47 2 F Uy 0 il A 5 o I D B B
LRIGH#E L (P>0.05), HAAE. 99 AR
fE: OMRMNARE; QBFLKIBAERE.
HEBRbRAE . DOFR<18 2 5K>70 % 5 @ % BLAT L BEIT
W R 455 >5 min; QI JEE AN 5 sk BT ;. @0 il &2 75 >
29K BRI PR AR ; @FENLGE . A<
FFE AT P B R FE 2 B A5 AL
1.2 Fik

2 M1 2015 45 26 [0 IE B 230 il 2 95 5 00 1l 48
SRR RN, B R AR OB IR JE ST B4 TR

1.1

SEMa AR, FEAEFR N WS ~6 cm, Jil
100 ~ 120 R/min, FH 2 8% 3 4P L HRAE,
2 min/IX .
1.3 HHES

T % Fii 41 15 A0] 0 2N W] SERVO—i KIS IR I AL
R, ik, WAE T mUkg®, IR
10 W/min, WSRFA] 1.2 s A4 R LR
W8 R 80 emH,07, WA firh & R B RE B R TR T fih
%20 emH,0 (MAQUET M AL JG 15 56 PH W < fish /%
PEEE I A REBORAS ) B4l & R LR &
FRBLE N 35 emH O, WA fih ¢ 52 032 50 96 i 1t fh
%3 (MAQUET W ML 2 fish & TG LAV ) o
1.4 BRI

HO IR R IF AR T, I F il % P 41 2 min
10 min, 20 min., 30 min B} IE O HLIF H 80 i . I
WA %5 fi FH MAQUET H 45 'SR — S AL il 7 &
(PETCO,) #M#% , Wil 30 5% 1 3R 4% i a) 5 1
PETCO,; CEE Hid R iEIEE (Ppeak) ; S %
A B AEOLO I S I Bl L A B ) B, Al R
AR A B ki, SRR AR, 0 SR sh ki
Ao (Pa0,) o HF 760 il & 95 3 6] AS 5] 28 &
HERIRIR SN A S, HOSE M A i .
1.5 HSRE4NE

A AR B AR E S, RFEBH
BB R A ARIR, PR BE LS 3 4
P o AHIFFE R T A AR (S 0 0 07 14 )
SEACE PR E) R IOR SRR IA RIS
(R Ao, FARE Ry 1 3 S o s 0 1 3 A =
L s <1 R SRR W P < B /o
1.6 EFHEINERE

HoE O I5 G A EIEAIRE I gERi=2 h AR
TR, A ) A A R R
1.7 SFitERE

B 23 A1 R FH SPSS 16.0 i34k 4k . Ok
DAEL + bRifE2E (xxs) Fon, WM KR i
BGERLLR (%) R, WRH KR, P<0.05%
ZRAGIEE L.

- 81 -



FpIE AR ek

41314

2 #R

21 FWHAMHBSE.FRZE PETCO, X Pao,
Ebig
1 AN [R] B ] B O £ 90 A R R

&1 BATENEREFEHHRSELR

PETCO, } PaO, L5, &t K5, ZRMAGITHE
X (P<0.05). AZHA5H]E G H <& . PETCO, .
Pa0, ¥ T B4 (P <0.05); i 4% B[] 5 o I 4 R
PHET B4 (P<0.05), WFK1~4,

(ml/kg, X+s)

215 n 2 min 10 min 20 min 30 min
A4 27 1.009 = 0.047 0.995 + 0.043 0.992 + 0.045 0.995 +0.041
B4 26 0.531 = 0.073 0.498 + 0.061 0.489 + 0.052 0.475 £ 0.050
tH 28.473 26.937 27.354 31.231
P{H 0.000 0.000 0.000 0.000

T :30 min ANWIAT BB S IRAN , IR A% I 18] s B BIBOR 26 A REE T B AN BT TR 7 2204

(&K /min, x + 5)

®2 FAARERIEREPERTER

A% n 2 min 10 min 20 min 30 min
A4l 27 100£0.0 100+£00 100x0.0 10.0+0.0
B#4l 26 303+33 304+29 295+30 28.1+2.6
tH -31.913 -27.254 —24.437 -24.639
PlE 0.000 0.000 0.000 0.000
*3 WHEAREESZAPETCO,kE (mmHg, ¥ + )
A n 2 min 10 min 20 min 30 min
AZH 27 33.85+3.87 30.27+3.81 26.14+3.88 20.23+4.44

B4l 26 2554485 2338+292 19.65+4.49 16.80+3.37

A 6.880 5.876 4.500 2378
P 0.000 0.000 0.000 0.027
x4 WARERESRPaO,tbE  (mmHg, X +5)
A n 2 min 10 min 20 min 30 min
AZH 27 1103+165 1064+147 100.6+147 942+13.6
B#4l 26 99.8+142 929+140 898+12.1 81.9+10.2
4 2475 2.771 2.265 2.785
PlE 0.017 0.01 0.033 0.011

2.2 TH4H Ppeak tL5

A5 BAHKE I FE T Ppeak 43518 (58.60 =
7.64) emH,0 Fll (52.20+11.58) emH,0.
2.3 MAREREREFBRINELE

PIZH 2 min F120 min B} A9 &2 90 R H0EE, 2 x°

K, 2R L8it2=m=E L (P>0.05), [fi10 min F1
30 min AR 73 IR RS, 2R A5 FE L (P<
0.05), AdEmTFBA. WHES,

x5 FWHEFHRIELE Hl(%)
ZH 5 n 2 min 10 min 20 min 30 min
AL 27 4(14.8)  12(44.4)  13(48.1) 14(51.9)
B 26 2(7.7) 5(19.2) 6(23.1) 6(23.1)
Nl 0.148 3.865 3.620 4.668
PIH 0.701 0.049 0.057 0.031
3 iTtig

s 1 1900 fili 52 95 FR 3 — i Ppeak>60 emH,0!"!),
AR, HAEE K (58.6+7.64) emH,0
I H0 B AR i, PR BLK OGP R T, AT
FERFART, RAEE R, Kk, B gl HeE LAY &R
HRE b PR 35 emH,0,  PRIFE L i TR R 22 4 R
HE L RR A O T A 5 s AN BB AR B 1 <
ity AEIA S, EARCE LR BCE Y 80 emH,0,
TH B ve e i A BRI A L 1 93 e A
KA, T A RGBS, BB, X
WG I 0 2 A B AE o RO Ppeak 1R R, I
SEARXE A, R A AR A TE A R T R R
Pr, B RFEARN A ZET M, #5 MK Z ot
T L 3 10 7= A R A IO AR A OG0 B i e (i
0 fs N A P T 22 ) B SRy g gy il 52 5
i W s 4, M B P R e, B R RS K,
5 E T T S R A AT . Y0 Bl A IR

- 82



3

AR, S DML IR AL e R b RS R R R AU A B IR RRT ST

I, A R BRI 60 emH,O4T54 T2 275 FEN

O TR, IR AL B £ S R &
A A, RCHBEAWRATR, ¥Rk, #
IR, Ol 5 I 24 949% 5835 1 Foe K = fok &
I T AHRER T LUERAA fk & PF IR AL, ASBFGE v, B4
{14 PR A0 3% LU 15 B ) SR 22, 2 o il 2 5
R CORS Y 1 VTN =10 N B U R LAY E7T
RGP E AR, PP, fi
e s P FE 338, TR il iR D % RSO
WD s R R AT R IR, AT A R A RS, R
B EE, AR AR, S AR R,
SR A R AR, BRI AR SCERUOE I K
BTN =P N B UK SR R I N E B A = =P N
DIAREAR . ASBIF 5T ¢ B R 7 filh % 20 emH,0 B,
O il 2 T3 BRAE AN BB b e PR R ML R % AR, Tl kA I
W A1 23 1 PR A B 1 5 0, 35 6O il 2 9 1) B 2
TR KAE .

PETCO, VE A0 il &2 7 85 R 1 Jo B W 46 b 5 0
il 52 IR T AH DG, WOl e m e B R 7
DA Fi Ak B PETCO, AT LAAE A S5 et I 2 A0
WUHETE 0 — AR B4, SRR ARG 1 4% 5 0 5T 62
WG, A AR ALY SRS R A AR T =
R 1 2 S A 2 S R ) R DR 5% M 2 3 50 B4 KR B £
SR, i A0 PETCO, 4 B4 . M PETCO, X {H 7] LI
i, AHRCIE ISR T B4 .

ZE LR, AAUEIAERRIL T BAL, HA4E N
BT FIEIE R T B AL, UL R R BB E N
80 emH,0, fill & HEHE L T filh & ~20 emH,0 ZECfili &2 5
AR, ATHE RO AR A5 BRSO o

& X X #f o
[1] RIESE, ToEb O IR MRS R R ). Py B2k

Bafigeik, 2015, 22(3): 330-333.

i RS A A TR A% O SR — T A RN B LR 0], b [ 2k
B2, 2011, 31(4): 295-299.

ZE2ERE DM S IE S P B [T/CD]. SE A E R T
7&K, 2013, 1(6): 363-375.

NEUMAR R W, SHUSTER M, CALLAWAY C W, et al. Part 1:

[2]

[3]

[4]

executive summary: 2015 American heart association guidelines

update for cardiopulmonary resuscitation and
cardiovascular care[J]. Circulation, 2015, 132(18 suppl 2): S315-
S367.

KA RIEE TEBEBEWFENGET Tl i BUR 55 & S 0], T 5
TR A4 15 3, 2015, 65(15): 28.

BERG R A, HEMPHILL R, ABELLA B S, et al. Part 5: adult

emergency

(5]

(6]
basic life support: 2010 American heart association guidelines for
cardiopulmonary resuscitation and emergency cardiovascular
care[J]. Circulation, 2010, 122(18 Suppl 3): S685-S705.

[7] ATHANASIOS C, FOTIOS P, ANASTASIOS K, et al. Airway

pressure and outcome of out-of-hospital cardiac arrest: a

prospective observational study[J]. Resuscitation, 2016, 110:

101-106.

FIR, . WUEARYT AR M. Jbat: ARTPAE R, 2012: 177

R, TRHE, G e A2 A T v R T A T R )

(B 30 BB [I]. +h 2ok BE 2, 2004, 24(8): 600.

[10] BB, JMBH, 2256, 45 . 5200 A2 S5 i A i fa i PR 3

YT T E TP R4S A SRR, 2011, 18(1): 28-31.

HT, DA, 5. B gt F RS TR AN R i 1 B X AL

i A 52 (). R RO S fE T Ak, 2014, 13(4):

357-359.

PISTILLO N, FARINA O. Driving airway and transpulmonary

pressure are correlated to VILI determinants during controlled

ventilation[J]. Intensive Care Med, 2018, 44(5): 674-675.

TOER, 5 RTT . R WCHLAR SNt 40 4 A 2B ML b B SR 0],

FRAELER RN 2%, 2014, 37(6): 471-472.

BT, EGER, BIOR, % O R IS S I E AL

A A e TR (R S SR, rh AR FR S R

2%, 2013, 25(2): 102-105.

HT, IR . DI SR PR S TS SO 1 IR FE (1],

o A O SRR, 2008, 20(12): 750.

AUFDERHEIDE T P, SIGURDSSON G, PIRRALLO R G, et al.

[8]
[9]

[11]

[12]

[13]

[14]

[15]

[16]
Hyperventilation induced hypotension during cardiopulmonary
resuscitation[J]. Circulation, 2004, 109(16): 1960-1965.
NG, 22, B, 55 SR8 MoK U o3 XS BE A
SETREE R BN (E 5 X — 302 L O MR R U 9 — oy
Bri]. e E 2R R A7, 2018, 30(1): 29-33.

(EFT i)

[17]

A5 AR EARSN, BRbEHE, TR0ER, 55 O IR R
1o AT T RS IRk ke R A S PR A I RATE S 0], R
fREE2: 2555, 2021, 31(3): 80-83.

Cite this article as: WANG W Z, YAO X Y, XU W C, et al. Study
on reasonable setting of upper limit of high pressure alarm and
inspiration trigger sensitivity of ventilator during cardiopulmonary
resuscitation[J]. China Journal of Modern Medicine, 2021, 31(3):
80-83.

+ 83 -



