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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 (PaCO,) 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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Table 1 Comparison of general data among the three groups

PET /151 P /151 I ™ R /451
i 5 % e R COPD AN ST BrppE OB
Al(n=43) 24 19 57.03+1.11 23.6140.88 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
FIIZ A4 0.94" 2427 0.14” 0.11" 0.68" 0.35" 0.12%
P{H 0.626 0.093 0.867 0.947 0.713 0.841 0.940

TE: 1) SAXMHE: 2) AFE; 3) Az

1.2 FHik 124 %775 X AYFTHENCIAITY . RAIR &
121 FAF A ETERAPROY, mEs MRBAIRT (A7 K Airve, #9%5: COMEN-

5 HFENC X I SR PR B9 R0V 5 (Cohen's d =0.8),
K H G*Power 3.1 J A AT 8053 T o E o = 0.05
(XUM), power = 0.8, 115254 2 /75240 ]
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H20183219) 0.6~ 0.8 ngkg, K5, ZI8FIKESHN
AW (A=) % WIEEZDE A BRTHEA R, HEiE
5. EHZGHET H20030114) 1.0 ~ 2.0 mgtkg, FRfF4E
IEWIAE 2 ~4 mg/ (kg+h),

1.2.2

NF5) K HA PG A B AR AL 28 S A AR, ik
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0.2 ~0.4 MPa, X} HRZAT4 B FFELIE B SIRYT, &
BTCEINERAL (477 % CareFusion, %15. VELA)
ISR IE RGBS E RS ~ 7 emH,0, WA SR
PEE N 30.00% ~ 40.00%, Vi E H 6 ~ 8 L/min,
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132 A pArdEir FT,. T,. T,o TRITHESA,
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1.4 FHitEHE

K HISPSS 22.0 GE it 2 A o A gt o A5 IEAS
SRR TR AR = AR s (x £5) PR, 34
] L, SRR R Dy 22400 B s A R &
SN 2000, i — 2L P L AR F LSD— K 56
TR B E 50 (%) oo, AR AT Y K
B FYRLEL, RS . P<0.05 K425
FEENIE -0

2 H#R

2.1 SHEBEMRN NFIEIRILE

mE2MAE N FrR, 34HMEE HR, RRFIMAP [

W E, IR A B WA KA R WE SZE AR R, SRR SRR 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
= P 66.85/6.07/13.60
PAL s 0.000/0.000/0.000
RR/(¥/min)
Al (n=43) 16.22+3.57 22.74+2.38"%% 24.97+2.31"%% 21.37+2.66"%% 16.79+2.52
B#(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
FAE i 330.00/12.23/65.40
PIH e 0.000/0.000/0.000
MAP/mmHg
A#l(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 B yyimpnen 28.96/2.51/8.95
P1H e 0.000/0.013/0.000
e D) ST e, 255018 (P<0.05); 2) SXIRAIEK, 2RA515FEL (P<0.05); 3) 5BHNE, EZHA45

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, AGAMBAT,, T,AMT,H  FIMAPYIIRE 2 T, ik .

HKATHR, RR EMAPH TS, BERWAGIHYE 22 3HEBENSSTERIEE

X (P<0.05), T,FIT,Hf&, BZLHR, RRFIMAP R 3 ME 2 iR, 34LERH PaCO, FE] . 38
BEmTAAMMBAH, ERUARTFEXL HRANKN KK, Z2RBAHIT¥E XL
(P<0.05); T,Bf&, A4IHR. RRFMMAPHIEZETB  (P<0.05); 341 E PaO, 1T [a] F1 38 H 00 H &L,
AR EZE, HBZRRUIE & TX A, 2756 S¥WHESIFE L (P<0.05), BN A,

Gt Y (P<0.05); TR, 34HMFEHR, RR 2R EHEHT#E L (P>0.05). 51,08 HE, A

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

251 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) 89.21+12.04 119.86+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
FAS 93.01/1.20/13.48
oK (P 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
B2H(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
FAS 61.67/2.75/23.65
P {Enﬂm@uw&:u 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) 7.35+0.17 7.36+0.16 7.38+0.14 7.36+0.15 7.36+0.22
FAS g 2.70/0.46/0.80
oK (= P 0.034/0.766/0.451
H: 1) 5T A, 2RE5HEEL (P<0.05); 2) SXRARE, ZRAEFIT¥EY (P<0.05); 3) 5B4AK, 25A%

HeEE Y (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

I BALT, . T, FIT, B 5 i) PaO, K PaCO, W] 5 75, 2.3 SHBETFTRRAILE

YA G E L (P<0.05), pHE LI B2 AU RN B R A% 2.33%, W AR T B4l

(P>005)o T, F1T, B 5, B 41HY PaO, #1 PaCO, BH & Y 16.28% FIXT BRZH (1 22.73%, 2% F¥H G %5 X
TFTADAMAMIBA, ZEWARITFE XL (P<0.05). WEIFESI,

(P<0.05); T,Hfs, A4LPaO, f1PaCO, M1t FB 24 SHEHBERRHEEILER

AR, HBAW RS TX A, 2RYAS A ZHBE G B 95.35%, WA W T B A

2 L (P<0.05); T,0F 5, 3408 Pa0,.  81.40% FIXf M4 1Y 65.91%, % S¥A S22 L

PaCO, Fll pH {EYK A 2 T W} 5 . (P<0.05), WE4FIZES,

x4 BHBEIARREEBEZEXRILE F(%)

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

415 SRR I8 ] WA S AN S iR B
A#l(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)
XHIRZ (n = 44) 4(9.09) 2(4.55) 2(4.55) 2(4.55) 10(22.73)
X1u 7.70
PAE 0.021

: 1) SXRAIHE, ZERASIHHEL (P<0.05); 2) 5BAILE, 25F651¥EX (P<0.05),

T i 30 — i
b (5 R &Wji
I A
Sl - 2o
# L
=N E
2t
10F
1t
0 l 0
A B XfREEH A B2 XfHRZH
3 BHEEBEEAFARRNBKEZRILBENITINE B4 SHEBEFERHEEILEERE
Fig.3 Bar chart of comparison of the total incidence of Fig.4 Bar chart of comparison of the satisfaction of
adverse reactions among the three groups microscopic examination among the three groups
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Table 5 Comparison of microscopic examination satisfaction among the three groups n (%)

41531 iRt B Vb= SRR
AZ(n=43) 23(53.49) 18(41.86) 2(4.65) 41(95.35)"%
B41(n=43) 20(46.51) 15(34.88) 8(18.60) 35(81.40)
X REL (n = 44) 16(36.36) 13(29.55) 15(34.09) 29(65.91)
X1H 13.32
P{H 0.001

e 1) SR, ZRASGHFEL (P<0.05); 2) SBALE, ZRAGITFEL (P<0.05),
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