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ME. BHH MRFELEA (IRV) BRTRRAAERLSTHMR, T ABFBRTRRRRAESR
BT e EE 506, ALY A AL (IRVA) FBA (FRA), HTFMHEA, AARFL2: 1, BAKR
w12, AR AKFMLEAR RS AL 100%, "RHIAE 20 X /min, JEFH/E0.05~0.15 MPa),
BT, GREERT). T, (BMEFHE 10 min) . T, (BAFF4E 20 min) Fo T, (RAFTF45)E30 min) & & HF 0
kA [ BAE (pH). kA5 E (PaO,) . Fhikh Z ALK S E (PaCO,) ], & (HR),
P FHIE (MAP) Foik 5] 32 48 o8 0GB M 69 o BALIE ) /B, VAR 2 R Sk 8iad B (SpO,) < 95%. K
PR gE (SpO, < 90%) Fe AR TR FH L AR, R AWFEMIESEKTBLA, SpO, < 95% %
A FKTF B, BAELET. T, T, 509 Pa0,& T T 8.5, BAEL T, F T, 0 569 HR fe MAPAK T T, B
E, EFARLTFEL (P<0.05); HARESE SHR, MAP, PaO,, pHA=PaCO, b, £33 Lsiits
FEX (P>0.05), 4518 IRVERTRAALESS T, TAXERIEDE, Ry EHLEGRE, BaT
HERL, BRAERCO,ER, BXERADNFRE, ElAERZEA, THH,
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Observation on the effect of inverse ratio ventilation in rigid
tracheoscopy*®

Lii Jing, Peng Jianliang, Yang Nayu
(Department of Anesthesiology, the Second Affiliated Hospital of Xiamen Medical College,
Xiamen, Fujian 361021, China)

Abstract: Objective To observe the effect of inverse ratio ventilation (IRV) in the diagnosis and treatment of
rigid tracheoscopy. Methods 50 patients with painless rigid tracheoscopy were randomly divided into two groups.
The ratio of I/E was 2:1 in group A and 1:2 in group B. The other respiratory parameters were set the same in the two
groups (100% injection oxygen concentration, 20 time/min, driving pressure 0.05 ~ 0.15 MPa). The arterial blood gas
[potential of hydrogen (pH), arterial partial pressure of oxygen (PaO,), partial pressure of carbon dioxide in arterial
blood (PaCO,)], heart rate (HR) and mean arterial pressure (MAP) were compared at T, (before anesthesia), T,
(10 min after the beginning of operation), T, (20 min after the beginning of operation) and T, (30 min after the
beginning of operation). Ventilator driving pressure when the ideal breathing range was reached, the incidence rate of
patients with percutaneous arterial oxygen saturation (SpO,) < 95% and intraoperative hypoxemia (SpO, < 90%) and
circulatory instability events were compared. Results The ventilator driving pressure of group A was lower than

that of group B, patients with SpO, < 95% was less than that in group B, the PaO, of the two groups at T, T, and T,
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were higher than those at T,, the HR and MAP of the two groups at T, and T, were lower than those at T,, the

differences were statistically significant (P < 0.05); No significant differences were found in HR, MAP, PaO,, pH or

PaCO, at each time point between the two groups (P> 0.05). Conclusion The application of IRV in rigid

tracheoscopy can effectively reduce the driving pressure, and reduce the risk of barotrauma, improve oxygenation,

does not cause CO, accumulation, and is hemodynamic stability, which is safe and feasible in clinical practice.
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1i (ventilation—associated lung injury, VALI) Bl JEAR
K, BEE ATl GRS PR R M (lung protective
LPVS) N, = bl
(inverse ratio ventilation, IRV) VE & —Ff {535 P ifi 18
ST, BT DA SR, SCRETT & 44 <l
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(acute respiratory distress syndrome, ARDS) ZE¥E9E 1Y
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VEFE 2019 4F 12 H —2021 4F 4 H & T BE 2B b s
SR EITHFIOREE RS ) 17 I EE 29T 1 iR
HS50H. Ho, B BB 4R 314,
RIS OB, RIS, BABE 26, B
ATHE 20, EEY K 1E]. RHMPLEBERE S A
4 (IRV4L) FIBAL (KRR, T2l 256i, 426 ~
844, B 371, 13, 1A 45~100 kg, KHTE
# (body mass index, BMI) 15.96 ~30.86 kg/m’,
N S = 1T S
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Table 1 Comparison of general data between the two
groups
415 PR (5120 1) AR5 BMI/(kg/m®)
A (n=25) 19/6 60.44+11.08 21.74+3.26
B4 (n=25) 18/7 54.28+13.85 23.36+2.84
X {E 0.10" 1.74 -1.87
P1E 0.747 0.089 0.068
TE: 7AXME.

1.2 HIRFE

FiA B EE R, AEFATME, R
6] % R Zj] Hﬂ( 1M, /fh 1 E (percutaneous arterial
oxygen saturation, SpO,) FIIKHLAUIFE 4L (bispectral
index, BIS) Wiilll, WH4LEIFARAGTTH) £ 1< Al b 2E
KSR, TEJRTRRIE T ARl Ik 2 R B A . JRR
A% 0T 15 min #FE M- 0.1 mgke, 5 H 2.
2% F Z KK 3 mL, KFCHKMER 0.3 mekg, & PRI EL
0.6 mg/kg, A A EPFIRIEARNE, B AME, Hmil
WP ALAT 5 00T A, IS A 1 T R s ) 1 4k
WE LI R AZH2 1, BA1 : 25 RIFRSEL
VB AR, 250 WS B 100%, 15 5 45
20 W/min, WENE 0.05~0.15 MPa (%] 44 9K 3l )
0.08 MPa, AR 4 £ 57 iy Ja ke AR 2 1l A 435 SR 2R A7
B, PR T R B R A BB EE ARFE 0.5 ~ 1.0 em, A5
IR > 0.15 MPa /i ASGE R I HARE IR IR, 200
BRR R IRE) o AR RRERLERF 5 N RS TR N A |
i EFerkE MEm 2SR, R & HmE . R
(heart rate, HR) J BIS{HAFJH# A&, AR H 3
Sp0, < 90%, WHREMFWHLSEUSE , THOLA W BE
DU, SRR LA T IE RS HE S, R iR
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WSk T, (BREEHET) . T, (BRAEJFAR)S 10 min) | T,
(BEAEIT IR S 20 min) T, (FEAETTAR)S 30 min) B
FOB SR AR AR RR B (pH) o Bl K IfiL 423 TR
(arterial partial pressure of oxygen, PaOz) Fzh ki —
& 1k & 4 £ (partial pressure of carbon dioxide in
arterial blood, PaCOz) 1. P8k JE  (mean arterial
pressure, MAP) F1HR; 5 21) BHUAE ISP I 05 J35° s kg o g
PLEK S s R RS R A3, . R4 I AE
(Sp0, <90%) . SpO, < 95% FEIR AT EFH/F (MAP
FTHR 5l > FERIME x 20%) o
1.4 GitFERE

IV SPSS 22.0 Geit"# ik M ke o R BORE
FHBE £ bR (vxs) FoR, AN HCBCR IR ¢
K4, ZHIE] FEBCR FHI S AR AS e THECREORER:
FCHER: LR (B < 1, WURJH Fisher ) DI
k). P<0.05 hESAGIFEL.

2 #HR

21 MABREXBTMBER
PIL A SE AR, ToiR R .

2.2 MWMABEARRAMREHNFIEIRIEE

WL H o T, AT, 5 5 MAP FHR B A F T, it
M, ERWHESITFE L (P<0.05); AT, KA
HR B T, B G R ML, ZR A% ITEE X
(P<0.05); W4l 4505 MAP 1 HR 41 8] H 4,
SIS FE L (P>0.05). WLk2.
2.3 MWABREARRANSHHIEIRILE

WA T, . T, BT, B 55 PaO, 2 T, Bt 5 B 2 FH
W, ERWAGIEEL (P<0.05), AL B
K PaO, & T B4, HEFIELEITFEL (P>0.05);
PILRAT, . T, FT 5 PaCO, 5 T, i bb s, 25
RG24 L (P>0.05); BYLT, A5 pH % T, it
SHBTE, ZRAEGIEE L (P<0.05); P4lH
H AT s pH Al PaCO, A [ LA, ZR BT E
X (P>0.05), W3,
2.4 WABEFRNIRHNERAKPARREGLE

AZFFRALERSN ] BAR T B4, 2R A57
E (P<0.05); AHARPICEHE I SpO, < 90%,
B4 B 1 9] Sp0, < 90%, WL E i, RIS
THER L (P>0.05), A4LTCHE#H 1L SpO, < 95%,
5 BALH I 64 Sp0, < 95% ek, 2EFAH Gt X
(P<0.05); WALBEMANTE FHEERILEK,
ZRIGFE L (P>0.05) o W4,

*2 MEABRERAMAMLRHNZERERE (x+5)
Table 2 Comparison of hemodynamic indexes at different time points between the two groups (x + s)
205 T, T, T, T, o {8/P 4 1, {8/P, {4 /P (il
MAP/mmHg
AZ(n=25) 108.16+17.28 98.56+20.24 93.20+14.92 93.64+14.47 1.71/0.101 4.25/0.000 4.20/0.000
B4 (n=25) 104.44+17.48 98.16+13.75 88.72+11.96 89.68+12.28 2.02/0.054 5.26/0.000 3.73/0.001
il 0.76 0.08 1.17 1.04
P{H 0.453 0.935 0.247 0.302
HR/({X/min)
A4 (n=25) 85.36+12.35 80.16+13.96 76.56+15.74 76.56+15.41 2.25/0.034 3.52/0.002 3.46/0.002
B4 (n=25) 84.04+14.32 83.96+13.77 74.60+12.66 71.84+14.94 0.03/0.979 4.08/0.000 4.93/0.000
tfl 0.35 -0.97 0.49 1.10
P{H 0.729 0.337 0.630 0.277
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Table 3 Comparison of blood gas analysis indexes at different time points between the two groups (x + s)
4151 T, T, T, T, o /P (8 0, {5/, 18 1 /P 18
pH
Al(n=25)  7.42+0.04 7.43+0.08 7.44+0.07 7.44+0.06 -0.65/0.523 -1.68/0.107 -2.06/0.051
B#(n=25)  7.41+0.04 7.42+0.07 7.43+0.07 7.44+0.07 -0.89/0.384  -1.56/0.132  -2.24/0.034
A 0.72 0.27 0.48 0.09
PAE 0.477 0.792 0.637 0.930
PaO,/mmHg
A#(n=25) 78.60+12.61  274.80+112.09  268.90+131.88  262.36+121.17 -9.36/0.000  -7.52/0.000  -7.89/0.000
B#4H(n=25) 79.88+10.30  264.92+114.33 232.16+117.98  230.08+124.92  -8.29/0.000  -6.59/0.000  —6.08/0.000
t{H -0.39 0.31 1.04 0.93
P{E 0.695 0.759 0.304 0.358
PaCO,/mmHg
A4l (n=25) 37.49+4.91 38.09+9.42 36.72+7.22 35.94+6.06 -0.33/0.742 0.46/0.647 1.04/0.311
B4 (n=25)  37.89+3.81 37.36+8.41 36.56+7.82 35.00+7.21 0.29/0.778 0.79/0.437 1.85/0.077
211 -0.33 0.29 0.08 0.50
P8 0.747 0.772 0.940 0.622

T o (85 PAED T N RS T NS LR ST o (65 PR T, 85 T NS LR GETTHE ;s (85 PED Ty RS T I LA
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Table 4 Comparison of ventilator driving pressure and intraoperative adverse events between the two groups

ANEFELAER (%)

251 UK 31 H/MPa

IEIRAFEE ARAILAE Sp0, < 95%
A#H(n=25) 0.080.02 14(56.0) 0(0.0) 0(0.0)
B4l (n=25) 0.09+0.02 11(44.0) 1(4.0) 6(24.0)
a1 -2.55" 0.72% 4747
PlH 0.014 0.396 1.000” 0.030

W 1) MoE; 2) NxME; 3) M Fisher B DIHERZ:
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AR IRVAERI G- HEE R TB, IR 2T
IS B T A R Rl 3 R B SRR o R BIFSEE A
K, SR AGESAE, IRV AJ7ERER S IEIE R (peak
airway pressure, Ppeak) FI°F{5H (plateau pressure,
Pplat) MR T, #25 FHSEE (mean airway
pressure, Pmean) . Jili 0N P& F1 PaO,, Jf A 54 fin
PaCO,, HATDARERHIE N A AE R+ (H 4/ %R -6
MHEAEAR-84F) ByFIRT HALH T2 8
TIRV SEAC T WA ], A LA B A
HCREAR T Ppeak®™;  [F] Ik 2E 4 I A<CIRFR] 7] {8 i i i
WPRIAE R, Pmean Jhm, ZEBARYMINEERTIT L, A7
FITFAUARS e s ARXS A 0FSURT], AT B0 ie
B AR AN A TR SORIE S R AR, A BTl
ISR () 4 v AR AR5 DO RE A R, AR oR
IRV ] L o AR SR 7 F Pplat, 3411 Pmean, J3
AT A S = O i O o = = ) 1 AN (175
TR ML A= I 9 2 380 A ORINA ) R PR Y
o LA BRI A R psl DR L A R A
PR K AR AE VALY,
3.3 IRVHILHE

ITEBSY TR, MIXHEIREOR, RETE&47
TEMR R, 55— BT ARBEMIL, H VAL
I WESE A E IO RS, R SGE
W IIAFTE—E IRIXE,  ASBIFSY 2% He {0 AL T
VE (A BIK 2l He R ] 42 S W E N T o i R B — A
A, W SR IR A A RN e TR B IR B s
WPIATIAE | I PP LA EH IR Y, FEAAE SR, IRV
MRS R AR TR A, 2RA5 R, %
JEAE W ST R IO L TS A R R [ S T
IRV SR BAAHLL, TR E R, 7Eik %)
AHIEIREI R, RUAH R R AL T, F 2K s)
JESEAR. [HG, IRV AT LAI8 /D i B 8l o ok i) U
JAURS:
3.4 IRV HEM RN
AW, IRV, Hy 0 A ] f) 224 A
Pmean 3 5, REMEN RIS S, BLOIMEED, &
SMRLOHEL R . AAESET, P2 &I R il )
FHRPRILEL, ZERICGIEE S, X 45RO
HOE—2. BIREARETHIL, PIZLEH MAP FIHR 2
ARG, HPE A BERIE Y 20% LA, H MAP Yy
AALT 65 mmHg, 25 JEN 2350 3] 8 2 g 5 e,

NSRS EEIK . FAREHEA . #NECEAS L R
YA %, ATFRNEN, A bR
SFEL, 3 N Pmean 3 5, A SO HEILEE, i
IVR B AR IE LR K2 0 1, HAYSRIE >2: 1
B, 2 B s
35 IVRERBEAFHEMNRE

AW, PHALEA T, T, AT, 5 Pa0, ¥ F
T, HETABE T, FAX R B0 1 R4
JE (Sp0,<90%), il MBI EIG, Mook,
UERT . B AAE ST 38 SO TRE B I2 YT 2 L 2 AT AT 1 .
IRVALT,. T,HIT,H} 5 PaO, ¥ FXHRAL, X 5L
WFFHIFRIE Y TRV AT LA 55 PaO, 1945 5L R —30
BARZE SIS F L, 0% SR A A B Y [)
B, AR AT R A R B RIS . IRV 4
Ao G B Sp0, < 90%, X BE 41 B 1 )
Sp0,<90%, MABREILEK, ZREFGIT¥E X
(P>0.05), IRVZTEHE I SpO, <95%, SXFIRLA
L6 1 Sp0,<95% B, ERA G FE X
(P<0.05). #F—UE . IVRIEHR M A S EA
—SEMH, BE FE, IVR AT ERK IR, 4 R
S, AFECO, ERANE . HAEARBT T, W
B H AR S PaCO, LS, ZRHIGIFE L, X
HUAEMRD g R 80, s W)
SBTRIAELR , (2 Fa R, b ses, £ F
T CO,WEBR . R, ASBFSE R ] 20 Y /min FA55E 5 58
R, HEmEHEAA L, AR B RHS, 3
wR, AT K, AR TR COo,HE
AR T RSB 285 R AR CO, B FR A Bk

2 LRk, IRV HTREE2YY, ARk RLK
B, WSROI ER R, FRATEEER S, A
WAL CO, E M, HARF MR sh J2#fae, FElfR F2
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