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Influence of nasal high-flow humidification oxygen therapy and
high-frequency ventilation on the blood gas indicators of patients
undergoing painless bronchoscopy

Tang Lianqgiang, Liu Xinquan, Liu Ai, Zhang Liping
(Department of Respiratory Medicine, Ziyang People's Hospital, Ziyang, Sichuan 641300, China)

Abstract: Objective To analyze the effects of nasal high-flow humidification oxygen therapy (HFNC) and
high-frequency ventilation on blood gas indicators in painless bronchoscopy. Methods 130 patients who underwent

painless bronchoscopy from February 2024 to October 2024 were selected and divided into 3 groups according to
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the random number table method. Among them, group A (43 cases) was treated with HFNC, group B (43 cases)

received high-frequency ventilation treatment, and the control group (44 cases) received continuous positive nasal

pressure ventilation treatment. Compare three groups of patients before bronchoscopy (T,), bronchoscope into the

tracheal bifurcation (T,), at the end of the examination (T,), 30 minutes after the examination (T,), and 2 hours after

the examination (T,) the vital signs and blood gas index; Compare the incidence of adverse reactions and the

satisfaction of microscopic examination among the three groups of patients. Results The time, interaction and inter

group effect of heart rate (HR), respiratory rate (RR), mean arterial pressure (MAP), and arterial partial pressure of

carbon dioxide (PaCQO,) in the three groups were statistically significant (P < 0.05). The time and interaction of and

arterial partial pressure of oxygen (PaO,) in the three groups were statistically significant (P < 0.05), there was no
significant difference in inter group effect (P > 0.05). Compared with T,, HR, RR, MAP, PaO, and PaCO, of group A
and group B at T,, T, and T, were significantly higher (P < 0.05), and there was no significant change in pH value
(P> 0.05); At time points T, and T,, the levels of HR, RR, MAP, PaO,, and PaCO, in group B were significantly
higher than those in group A and the control group, and the differences were statistically significant (P < 0.05); At

time point T,, the levels of HR, RR, MAP, PaO, and PaCO, in group A were significantly higher than those in group

B and the control group, and the RR, PaO, and PaCO, of group B were significantly higher than those of the control
group, with the differences were statistically significant (P < 0.05); At the T, time point, HR, RR, MAP, PaO,, PaCO,

and pH value of the three groups all recovered to the T, time point. Incidence of adverse reaction of group A 2.33%

was lower than that in group B, which was 16.28% and 22.73% in the control group, group A microscopic

examination satisfaction was 95.35%, which was significantly higher than group B 81.40% and the control group

65.91%, the differences were statistically significant (P <0.05). Conclusion Compared with traditional nasal

continuous positive pressure ventilation treatment, both HFNC and high-frequency ventilation have an improving

effect on blood gas indicators in painless bronchoscopy. Moreover, HFNC has a better improvement effect than high-

frequency ventilation, a lower total incidence of adverse reactions, and a higher satisfaction rate in bronchoscopy.

Keywords: painless bronchoscopy; nasal high flow humidification oxygen therapy (HFNC); high frequency

ventilation; blood gas index; hemodynamic index
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PARME: 5 RS nT2 i SC A Bk
RN HTERE (20194ERR) ) P EIERGIE, o3
BEA A R EE ZHE; I 53~60 % 5 BMI 21.02 ~
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Table 1 Comparison of general data among the three groups

PE /451 P /151 P AR /]
A 5 % e R COPD A ST BrppE EE
Al(n=43) 24 19 57.03+1.11 23.61+0.88 20 10 8 30 13
B4 (n=43) 22 21 56.47+1.22 23.53+0.80 21 12 6 30 13
XHRZH (n = 44) 20 24 56.70+1.22 23.54+0.79 22 9 7 32 12
FIAIZA4 0.94" 2427 0.14” 0.11" 0.68" 0.35" 0.12%
P 0.626 0.093 0.867 0.947 0.713 0.841 0.940

TE: 1) SAXMHE: 2) AP 3) Az

1.2 Ak 124 %775 X AYFTHENCIAITY . RAR iR
121 HAFE ETERAEMROh, miiEs PIGRAIR (MK Airvo, 815 COMEN-

5 HFENC X I R PR B9 R0V 5 (Cohen's d =0.8),
K H G*Power 3.1 A AT 53T o E o = 0.05
OB, power = 0.8, TH3315 2] & 20 2 /75 22 40 4]
F 1 10.00% PR VIF, BN 130 1B .
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123 JRE 7k EREAGEEKE (7T K.
i ERA R AR, #HESCS . BT
H20183219) 0.6~ 0.8 ngkg, K5, Z18FIKESHN
AW (A=) %8 WINEEZDE A BRTHEA R, HEiE
5. EHZGHET H20030114) 1.0 ~ 2.0 mgrkg, FRbF4E
RIEWIHE 2 ~4 mg/ (kg+h),
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NFS5) K H A PGS B AR AL 25 S A AR, ik
FHIE FLIY B8 5E, PRI N 20 ~ 60 Limin, WA,
e B 30.00% ~ 80.00%, {RAL#RIRE R 37°C. B4
AT I SIRYT, RIS 28— S s 478 A S Wik
SAE, HEERESIEAL (477 %K. Wellead, %!
T TR IERES, SiESIE, BRI 60 ~
120 YK/min, WEPEEL1.0:20~1.0: 1.5, KshE SN
0.2 ~0.4 MPa, X} HRZAT 4 S FFEIE B SIRYT, &
BTCEINEEAL (477 % CareFusion, %5. VELA)
ISR IE RGBS E RS ~ 7 emH,0, WA SR
PEE N 30.00% ~ 40.00%, Wik E H 6 ~ 8 L/min,
1.3 MR

131 fwiish s TRREERAR (T,).
TAREHEIANTE 5 LEE (T) . RaEL R e (T,) .
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HR) . PEWE S5 (respiratory rate, RR) HI-F35 3 ik
J (mean arterial pressure, MAP) /K,

132 wA s ArdEis FT,. T,. T,o TRITHESA,
K HFREMIE BT 300-G (AE7=T 5K FiEdE R
ARRAE]), Wa B2 sh ki 48 70 & (arterial partial
pressure of oxygen, PaOz) L Sk SR E (arterial
partial pressure of carbon dioxide, PaCO,) FlpH{H.
133 R RRE HeAE3 4 AR R AR R I IR
MESFAN RN AR, IR R R R,
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B LB BIE % 100.00% . HIPIA S ORR B (F
2, WMIEREARE NS R UIRG R, LEHE,
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ARIEARN, BEEHREZER,; BlE. ik
JEMA AN RN, B EE MR IEZ SR Ak
B WA AW R RTRIR SRR RN, ANEE
PR A% 2 550K
1.4 FitEHE

K HISPSS 22.0 GE it 2 A o3 A it o AR5 IEAS
SRR TR AR = AiifE2E (x £5) PR, 34
)L, SRR Dy 22500 B M st g R &
S 2000, iE— 2L P L AR F LSD— K 56
TR B H 50 (%) oo, AR AT Y i
B FYGRLEL, RS . P<0.05 K425
FEENIE -8

2 H#R

2.1 3HEBEMRI NFIEIRILE

mE2MAE N FrR, 34 HEE HR, RRAIMAP [

W E, IR B W KA R WE SZE AR R, SRS E X
#x2 JABEFERSMFENNFERILE (v+s)
Table 2 Comparison of hemodynamic indicators at different time points among the three groups (x + s)
4151 T, T, T, T, T,
HR/({X/min)
A (n=43) 73.07+8.28 83.13+10.29"2¥ 88.27+11.02" 78.11+12.49V% 73.55+8.18
B#H(n=43) 70.83+8.17 90.68+11.93"% 95.16+10.69"? 76.2111.76" 75.75+8.67
XHEEH (n = 44) 71.73+7.39 79.97+11.28" 85.71x11.06" 74.93+10.63 72.27+7.92
1= P 66.85/6.07/13.60
K (= F—— 0.000/0.000/0.000
RR/(¥/min)
Al (n=43) 16.22+3.57 22.74+2.38"2% 24.97+2.31"%% 21.37+2.66"%% 16.79+2.52
B#H(n=43) 15.52+2.54 25.23+2.49" 28.56+3.59" 19.724+2.43V7 15.96+2.64
XTHEZ (n = 44) 14.93+2.69 20.86+2.37" 22.44+2.23" 18.28+2.42" 15.34+2.38
FUE i 330.00/12.23/65.40
PIH e 0.000/0.000/0.000
MAP/mmHg
Al (n=43) 85.78+6.51 88.14+6.54" 91.48+7.32"% 89.01+8.25"%% 86.08+6.32
B4l (n=43) 84.11+6.27 92.01+8.31" 95.41+8.25"% 86.20+7.34" 84.75+6.96
XTHEEH (n = 44) 83.41+6.58 86.77+7.87" 90.31+6.47" 84.57+6.42 83.57+6.24
F A8 s 28.96/2.51/8.95
P1H e 0.000/0.013/0.000

H: 1) ST A, 2RA5EHEEL (P<0.05); 2) SWHRALE, 2RA5FEY (P<0.05); 3) 5B4ILE, EZRA%

e (P<0.05),
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Fig.1 Line graphs of comparison of hemodynamic indicators at different time points among the three groups

(P<0.05), 5T, dr, AGAMBAT,, T,AMT,H  FIMAPYIRE 2 T, A .

MMHR. RR XMAPHE TR, ZR¥ASI¥E 22 3HEBENSHIFERIEE

X (P<0.05), T AT, 5, B HR, RRFIMAP ] WER3ME 2 FrR, 34 PaCO, T E] . 28
PEmTAAMMBYH, ZRYARITFEX B RXABMNEE, 2R3 %IT¥%EX
(P<0.05); T,Hf&, A4IHR. RRFMMAPHIEZETB  (P<0.05); 341 E PaO, BT [a] F1 38 H 00 H &L,
AR EZE, HBAIRRUIE & TX A, 2756 S¥HESIMFE L (P<0.05), AR A,

Gt Y (P<0.05); TR, 34HBFEHR, RR 2R LHEH¥E L (P>0.05). 51,08 HE, A

*3 SHEBEREMAMSHHIERIEER (vxs)

Table 3 Comparison of blood gas indicators at different time points among the three groups  (x + s)

41531 T, T, T, T, T,
PaO,/mmHg
Adl(n=43) 90.08+12.42 113.93+13.68"% 104.84+11.67"% 106.94+13.09"2% 91.79+12.10
B#H(n =43) 89.21x12.04 119.86+13.53"% 109.57£11.62"% 102.89+13.03" 92.94+12.58
XTHEZ (n = 44) 88.48+10.68 108.91+12.18" 102.78+11.28" 98.88+12.34"Y 89.06+11.77
FAE i 93.01/1.20/13.48
PAH i 0.000/0.297/0.000
PaCO,/mmHg
Adl(n=43) 40.12+4.46 43.94+3.56"2% 46.91+4.05"2% 44.04+4.18V79 40.67+4.37
B#H(n =43) 39.32+5.13 45.52+4.47"% 49.39+5.58" 42.31+3.44" 41.63+4.68
XTHAZ (n = 44) 38.58+4.77 41.91+3.29" 43.99+4.24" 40.53+3.52"% 38.98+4.39
FAE i 61.67/2.75/23.65
P {Emawuw&m 0.000/0.007/0.000
pH{H
Adl(n=43) 7.36+0.28 7.38+0.17 7.44+0.16 7.41+0.14 7.3740.21
B#H(n =43) 7.3520.31 7.3620.18 7.4120.16 7.400.15 7.37+0.23
X IR (n = 44) 7.3540.17 7.36+0.16 7.38+0.14 7.36+0.15 7.36+0.22
FAE i 2.70/0.46/0.80
oK (= P 0.034/0.766/0.451
H: 1) 5T A, Z2RE5HEEL (P<0.05); 2) SWRARE, 2RAEFT#EY (P<0.05); 3) 5B4iR, 25A%

e (P<0.05),
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Fig.2 Line graphs of comparison of blood gas indexes at different time points among the three groups

UM BALT, . T, FT, B} 251 PaO, & PaCO, B & T+ ,
ZRWAE GBS (P<0.05), pH{EH B
<P>005)o T, AT, B 55, B 2% PaO, Al PaCO, B i
TAdAdRMX A, ZEWARIT¥EX
(P<0.05); T, B8, A2l Pa0,F1PaCO, ] 5T B
AR, HBAWIE & TXRA, ZRUAS
R X (P<0.05) 5 T, 0 A5, 34 % Pao,.
PaCO, il pH {E YR 5 22 T, I} 5o

x4 SHBEFIRRMERZEZER

2.3 SHBETFTRRAILE

AU RN B R A% 2.33%, W AR T B4l
1) 16.28% FIXF BRZH 114 22.73%, 25 3946 Geit24 5 X
(P<0.05), WFE4FE3,
24 SHEBEERHEEILR

A ZH R R 95.35%, W W T B 4L
81.40% FIX} B ZH 1) 65.91%, 22 FHAH G258 X
(P<0.05), WE4FIFS,

B1(%)

Table 4 Comparison of the total incidence of adverse reactions among the three groups n (%)

21 5] JRI BRI T 105 ] Xf Mk AN I R
A#(n=43) 1(2.33) 0(0.00) 0(0.00) 0(0.00) 1(2.33)"
B4l(n=43) 3(6.98) 2(4.65) 2(4.65) 0(0.00) 7(16.28)
XHELL (n = 44) 4(9.09) 2(4.55) 2(4.55) 2(4.55) 10(22.73)
X 1H 7.70
P 0.021
2 1) SxtIAEs, ZRA%EEY (P<0.05); 2) 5BAIE, LRAGI#EY (P<0.05),
5 -
IR
At o 0 R 3
0 ANE
gb A
E =
2b
1t
0 ]
AgH B4 X REZH A4 B4 X IR ZH

E3 3HBEARRIEBEZERLBAEKE
Fig.3 Bar chart of comparison of the total incidence of
adverse reactions among the three groups

E4 3ABRERRHZEILRAERE
Fig.4 Bar chart of comparison of the satisfaction of
microscopic examination among the three groups
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Table 5 Comparison of microscopic examination satisfaction among the three groups n (%)

A5 W BORE AN uRT D=9i4
A% (n=43) 23(53.49) 18(41.86) 2(4.65) 41(95.35)"%
B#(n=43) 20(46.51) 15(34.88) 8(18.60) 35(81.40)
XFHRZH (n = 44) 16(36.36) 13(29.55) 15(34.09) 29(65.91)
X1 13.32
PIA 0.001

e 1) SXMRAE, ZRASGH¥EL (P<0.05); 2) SBALE, ZRAGITHEX (P<0.05),

3 it
3.1 TEXSEEWEARRIGKMHIR

FENEIR R GPR IGIARISTT h, AT SR B
R AR, A B JC B WAL RS AE A il B B R
SR (BRI . R L IR TSR AR TR
ERRINL, JEHIREGIRST I AN RN A A 5
m, HIRITRURAE, HE R A R ARG
J7, EE R R R R0, HFNC R A Al
BEEHOR, HALSEDLSI AR AT A B AR RS, T
AR ZE P RINE, SCEIRITRCR  IBAR AT
B AE TR R E, ATA RO AN R R & A
B S Y11 VDA i U R W2 ) P =% 711 9 5 A ER =
SPRCR I 28, AR 6] b 3 Ao [ 3 I g
SFFIR, PR HFNC 5 i e SO0 o S ks
AR MR A2
32 HFNCEEMBESATERISERKREARY
"
321 A ARAEF A AEATIRAE R IR R SR
BE MK SH EEG . AR GIRER, T,
AT, HF, BAIHR. RRFIMAP B &5 F A 41 F1X) g
4; T,Af A, A4IHR. RR FIMAP B & T B 4Lt
HREL, XdE7R T A EE SO A ETC s kA rh
PSP (SRR =Y TR G W e L (S u e SN B U =%
RIS, IR R R A R
R, (BATREPRLESE 15l , B iish )
SEANFRE o T HFNC 38 5 R 2 FIAS 2 B . i
i SRS, TER A S B AL Ak AR A SRS
FEATRE, WD TAREILAE I A REM &, e
TR I ET IE BN 2L . A AR T, T, R A
I HR . RRFIMAP B MG O, HHLHI R . i
WA EIR R EE, R SR

BT, Zllias Iz 25 RSP | R 38 I8 28:2%
fr, BEREOME RS, FEHRMME, HZUE
Bik A AR R AR, St D InE IR R
AR B EOR B H A B I RR, UAREE SRS
HOR, INZAGEREE & A BRI, 2R
SECT RRAYMR; [WE, @SR R T
DRSS, "5 IS . CREG fsgm, LA
Y ER =N U Gl A T U 2PN A = ) Ll (1K =111
45, WIEUMRVERT, BT T, A4
HR. RR Ml MAP ¥/ )5 K fy . HFNC THe &5
W, SRR AR B AR, e TR
HAA, DR TR AEUAAE X O M R, AR
HR B PR IR e RE; [, $R A7 2 | AT
WP A, A RPN, IR DIREIE R 1k, RRFH
Z I M EAGE S R ERE SR AR, K
A, O METF I AR AT, AR A X L T T
fE, FEOFWNEST, $CHR 5 RRAXEAL, O
ERGERVTINEERTRWE , M HAAXSFAR,

322 HERASAIEAE MR
WP 2R G fB B T U B AR b . AP SR B
7%, T, HIT,I A, B4 PaO, Fll PaCO, W i 55 F A £ Al
XFIELH s T, A, A 2H PaO, Fl PaCO, BA 5 5 T B 40 A1
XA s 3 2H pH (/K- W] W AR AL . X RN
HENC Y75 i 08 SR YT I RE A RO S -3 1S
SIMTHERR, (R HENC 2038 15 BT e b 0 8RB 4
T, FIT, B 5, B2 PaO, B R SR FH i MiE <
BF, R AR A A e R b 3 o i 38 <
o, REAAACE, BRI E ) nERR A
WMWY, MEESIEWEGTE, DUEIEES; iR
HPaCO, B IR A Sy PR ACREAR XS /N, HERLSE 4

e 22 .



%2 R,

A BB ETAL T S RIS N AT IO SR BG AAR SE ERRR S

Heth Ry A R B0 B, B Bk AR 2
WAGE, SEURE RIS, NG & RN
P, I B i U R R h AR R B T,
A, A2 PaO, %8, s T HFNC RERFZLERE {1
SR AU S A, e R AR, s
IR BTV 5 o AP R 7 N S S S B I= R A B L 778
PSR DE O ] B L 250, ST agsk <
B, LMREEARES s MHZI S A 4 PaCO, #5115
Koy Kt fa i, S7E PRty (R [ E0ER
KA, RRFIFEMIRBERR A, I = SOl SRR fS
PR 38 S AR RN T REA T R e ik, 33k
TAEAREHE I AN, ML Z T, A4 PaCO, K B 4
s ARBEIE T, 34LIR YT 2O6 pH(E Y el AN BY
i, FTRE SHURFR TR T HLE A OC . ARk
B, (@AM TS, B h R G
I e B P I RIS M, AT PR b 21 T R R A . S5 b,
BE A SRR 25 R RR AR Y I pH LY
T o AHISEEI, T,WFa, 320 AR A PR AR A
SR BRI E 2 T i oo A6 O SO Bk A
i, BARSCRUE BN S5 B — RN,
s A e T 1 R T = A I G A [ e
W, R R LG, BRSE S — RPN HLH
. PR SE4E  EY RR FIPEE IR B, i SR
S DI REZ WK IEH , SEMISZ0 PaO, Fl1 PaCO,; 1
WA G @8 HR FAs 5k 71, i MAP 2548
PR

323 RER R AHHFEPUEH, TEARFZEEINE
WS AN [ 55 T B R A v, R [RIRFI S
TR HRORAF 2257 . IATFFEP R, X g
TR AV AR B, R U nT B A Pk
UGEAA T HEA —E R WAMFRPRA, XF
o R 05 T R X 7 3 R Bk DA MR TE R I e
A8, HFNC S EALH . AWtsed, A4mA
RN AL, BT B4R, 5Pt

FEPHIAT
324 BEBEES AW, A4MBAHBERK

WU s T IRA, HAHBE S TBA., Xk
W] . HENC FIESE AT, SIRedR M RS B dy il
JERG PR, HHFNCECR AL . 585 A T g
4 HENCAE A R G BlE A 7o, A e
MRALZRGE, AT E b o B R e A RS

IR, e TR A RS, A
ROARTE T AW, BOHUARERE, $2m TR Al
RITEFIG R, BEBERS 2, X SRR
(IR SEAR L
3.3 AHRHBRME

AW A RO AESY, BREARRUN, S5 TTRE
AR, FLAR SO 4 4B 18] 4 A F8 bR B4 7
KAEXTHE 20 AT S W . N — YRR
i, HEDWERET S, AT LS, RACTEARTRSR
ghIR

i LTk, 70 R R AR, HFNC 5
EAESGRYT, HIREA OO E B IRE, s
M THEFR, EHLHENC I R 4, b
ERRRNHEA, BFEWEEMEEE R, [EHAH
PRAES I

=

=

% X B

MR, FF ik, X G S 5 47 EFEPKE IS B 25 K e X317
KRE A R MRS I . RO 500 [T]. 11 PR A SE
I BEede, 2023, 22(8): 891-895

TIAN C, QI Z Z, LIU J. Effects of remimazolam and

(1]

1
dexmedetomidine combined with remifentanil on hemodynamics
and stress response in patients undergoing bronchoscopy[J].
Journal of Clinical and Experimental Medicine, 2023, 22(8): 891-
895. Chinese

HERNANDEZ G, PAREDES I, MORAN F, et al. Effect of

postextubation noninvasive ventilation with active humidification

(2]

vs high-flow nasal cannula on reintubation in patients at very high
risk for extubation failure: a randomized trial[J]. Intensive Care
Med, 2022, 48(12): 1751-1759.

B0, EH, ke, . BT B I ST A 4 Bhid 7R
I SCRUE BRSYT T BN FHRICR FUELD). Th AR I R B i 2435 W
FhR, 2022, 16(7): 652-656

LIANG Y F, WANG C, HUANG X F, et al. Comparison of

noninvasive ventilation with endoscopic mask and laryngeal mask

[3]

(31

in disease diagnosis and treatment by indolent fiberoptic

bronchoscopy[J]. Chinese Journal of Clinicians: Electronic
Edition, 2022, 16(7): 652-656. Chinese
WANG G Y, WANG H Y, WANG Y W, et al. Therapeutic effects

and the influence on serum inflammatory factors of high-flow

(4]

nasal cannula oxygen therapy in senior patients with lower
respiratory tract infections[J]. Technol Health Care, 2022, 30(6):
1351-1357.

XIDGIG, R, R85 . KHC T 52 0% A 7 Tl 4F 4 S0 <A
BERAAR YR ). ILAREBE 24, 2022, 62(36): 71-75.

LIU G S, WANG Z H, ZHOU M, et al. Application of KHC mask

[3]

[3]

« 23



[ N B

o532 %

(e

(6]

[7]

(7

[8]

9]

91

[10]

[10]

[11]

[12]

[12]

oxygen inhalation
Shandong Medical Journal, 2022, 62(36): 71-75. Chinese

EPE, T, AR, S5 2 il A R S0 O PR A O
iz Zh AR B BUIR KA BT SR (0], AR AR AR, 2023, 58(13):
1585-1590.

LU D, LIU Q, LI M, et al. The status and influencing factors of

in painless fiberoptic bronchoscopy[J].

dyspnea-related kinesiophobia in patients with high-flow nasal
cannula oxygen therapy[J]. Chinese Journal of Nursing, 2023, 58(13):
1585-1590. Chinese
BE T, MREE S, R, 25 . Manujet T2 B 41 4 805 K I 4R
EAETOI SCUE Bk A T A T[], SEHIIR IR BE 25 2%, 2023,
27(24): 73-76.
ZENG S B, LIN L J, CHEN J, et al. Application of Manujet III
device combined with improved nasopharynx oxygen tube in
painless bronchoscopy[J]. Journal of Clinical Medicine in
Practice, 2023, 27(24): 73-76. Chinese
GOEL A, KUMAR B, NEGI 8§, et al. Comparative effect of high-
frequency nasal cannula and noninvasive ventilation on the work
of breathing and postoperative pulmonary complication after
pediatric congenital cardiac surgery: a prospective randomized
controlled trial[J]. Ann Card Anaesth, 2024, 27(1): 43-50.
AR R 2 WO 2 T S AR o 4L RIS ik Pl 2
i S R A ARG (2019 4ERR)[J]. HhAREE A% AT 44
i, 2019, 42(8): 573-590.
Interventional Pulmonology Group of the Chinese Thoracic
Society, Chinese Medical Association. Guidelines for diagnostic
flexible bronchoscopy in adults (2019) [J]. Chinese Journal of
Tuberculosis and Respiratory Diseases, 2019, 42(8): 573-590.
Chinese
B RR, B AR, DR JC U S A 2 5 e R R
STVRYT M L RH ZE I3 M I TG RZACR B S8 U
BRI TR bR Y R W [J]. Bk B 2024, 53(7):
922-925.
LU Y Y, CAO Z X, MA Y P. Therapeutic effect of high-flow

=

51/ Ju b

B2 NPT

nasal cannula oxygen therapy during intermittent period of
noninvasive ventilation on AECOPD and its influence on
tracheal intubation time and blood gas indicators[J]. Shaanxi
Medical Journal, 2024, 53(7): 922-925. Chinese
ATANASOV S, DIPPEL C, TAKOULEGHA D, et al
Fluctuations in oxygen saturation during synchronized nasal
intermittent positive pressure ventilation and nasal high-
frequency oscillatory ventilation in very low birth weight infants:
a randomized crossover trial[J]. Neonatology, 2023, 120(5):
598-606.

EWE, B R, A4 G0N A A T X ERE A 48
AL HEBR . MMP-9 K TNF-o (954 [J]. T 28 E 5
HFBEEAR, 2024, 19(4): 476-479.

WANG L L, YANG Y Z, WANG J. Effects of nasal heating and
humidifying high-flow oxygen therapy on blood gas indexes,

24

[13]

[14]

[14]

[15]

(16]

[16]

[17

—

[17]

[18]

[19]

[19]

[20]

[20]

MMP-9 and TNF- a in children with severe pneumonia[J].
Chinese Journal of Emergency Resuscitation and Disaster
Medicine, 2024, 19(4): 476-479. Chinese

ZHENG Y R, CHEN Y K, LIN S H, et al. Effect of high-
frequency oscillatory ventilation, combined with prone
positioning, in infants with acute respiratory distress syndrome
after congenital heart randomized
controlled trial[J]. J Cardiothorac Vasc Anesth, 2022, 36(10):
3847-3854.

FET, Ax/NAL, BEN, A OB 22 T RN AR O 4T 4 SR
BEAG AT PG RN [T]. B B R4 (R, 2023, 63(1):
65-68.

ZUO M M, JIN X H, PENG L, et al. Clinical application of new

surgery: a prospective

multifunctional laryngeal mask airway in painless fiberoptic
bronchoscopy[J]. Journal of Nanchang University (Medical
Sciences), 2023, 63(1): 65-68. Chinese

GAERTNER V D, WALDMANN A D, DAVIS P G, et al. Lung
volume distribution in preterm infants on non-invasive high-
frequency ventilation[J]. Arch Dis Child Fetal Neonatal Ed,
2022, 107(5): 551-557.

PR, BT, TR, S b R T S I
TEVEAR PR EUILAE AU B 1A RIS [T]. 1 AR BE 24, 2022, 62(30):
47-49.

JIANG Y L, ZHAO Y, ZHANG X F, et al. Effect of nasal high
flow humidification oxygen therapy on prevention and treatment
of hypoxemia during bronchoalveolar lavage[J].
Medical Journal, 2022, 62(30): 47-49. Chinese

V5, LI . JCA R R A LRI g I . A AR
B IR B2 (3], W R I R 2244 (B 24 0R), 2022, 19(1):
108-111.

Shandong

LI S, WU Y. Effect of noninvasive high frequency ventilation on
blood index, vital signs and complications rate in neonatal acute
respiratory failure[J]. Journal of Hunan Normal University
(Medical Sciences), 2022, 19(1): 108-111. Chinese

BISQUERA A, HARRIS C, LUNT A, et al. Longitudinal
changes in lung function in very prematurely born young people
receiving high-frequency oscillation or conventional ventilation
from birth[J]. Pediatr Pulmonol, 2022, 57(6): 1489-1496.

K, EVLFS, Jr4E, 45 LR AT IO S B A
B R AR AU RIS (D). WL EE %, 2023, 45(23): 2509-2512.
ZHANG W, WANG J L, FANG J, et al. Optimal oxygen flow in
sedated bronchoscopy for overweight and obese patients[J].
Zhejiang Medical Journal, 2023, 45(23): 2509-2512. Chinese
FERERE, DR, X F b, 55 FE Rl B S AT IR T R AR
Tt A 201 1R ¢ R ILAE COPD Y I PRASCR [1]. o [E 2 4 22 2%k,
2023, 43(21): 5194-5196.

ZHAN X H, SU S H, LIU Y T, et al. The clinical effect of home

high-flow nasal cannula oxygen therapy in the treatment of stable



924 JEER, S BRI T S S e

SRHATIOR S BRI SRR A

[21]

[22]

[23]

[24]

hypercapnia COPD in the elderly[J]. Chinese Journal of
Gerontology, 2023, 43(21): 5194-5196. Chinese

YAU C E, LEE D Y X, VASUDEVAN A, et al. Performance of
the ROX index in predicting high flow nasal cannula failure in
COVID-19 patients: a systematic review and Meta-analysis[J].
Crit Care, 2023, 27(1): 320.

DEANA C, VECCHIATO M, BELLOCCHIO F, et al. High flow
nasal oxygen vs. conventional oxygen therapy over respiratory
oxygenation index after esophagectomy: an observational study[J].
J Thorac Dis, 2024, 16(2): 997-1008.

BALDAN E, VARAL I G, DOGAN P, et al. The effect of non-
invasive high-frequency oscillatory ventilation on the duration of
non-invasive respiratory support in late preterm and term infants
with transient tachypnea of the newborn: a randomized
controlled trial[J]. Eur J Pediatr, 2023, 182(10): 4499-4507.
ﬁ%ﬁ)MM%FfTig 2% b v e R T T T R b
HICR SR 2 AT IETEOFTE (0], [ B 24 4, 2022,

25

19(7): 107-111.

[24] HE Z Q, GUO D W, HU H N, et al. A prospective study of
HFNC oxygen therapy in the examination of painless
bronchoscopy for patients with respiratory failure[J]. China
Medical Equipment, 2022, 19(7): 107-111. Chinese

(1 4ithE)

A5 AER:

JEEDR, XIMFE A, X, 45 2 b mit e AL T 5 R SO AT
oA S U B AG A AR SR AR AR B R MR D). P E N A, 2026,
32(2): 16-25.

TANG L Q, LIU X Q, LIU A, et al. Influence of nasal high-flow
humidification oxygen therapy and high-frequency ventilation on the
blood gas indicators of patients undergoing painless bronchoscopy[J].
China Journal of Endoscopy, 2026, 32(2): 16-25. Chinese



