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[ Abstract ] Background and objective Patients who underwent lobectomy resection are prone to hypoxemia, and
the vast majority present with type I respiratory failure. Thus, improvement of hypoxemia is one of the most important factors
to facilitate postoperative recovery of patients. In this study, the superiority-inferiority of different oxygen inhalation methods
were compared with high-flow nasal oxygen therapy (HFNO), noninvasive mechanical ventilation (NIMV) and nasal oxygen
breath (NOB) in patients with hypoxemia after single-port video-assisted thoracoscopic (VATS) lobectomy, and the clinical ef-
ficacy of HFNO in these patients was further investigated. Methods A total of 180 patients from the Second Affiliated Hospital
of Soochow University in China with hypoxemia who accepting single-port VATS lobectomy from June 2021 to March 2022
were randomly divided into three groups (n=60), which were treated with HFNO, NIMV and NOB, respectively. The results of
arterial blood gas analysis, patient’s comfort score and incidence of complications were observed before, 1 h, 6 h-12 h and after
use. Statistical analyses were conducted using statistical program for social sciences 25.0 (SPSS 25.0), and P<0.05 was consid-
ered as statistical significance. Results For patients with hypoxemia after accepting single-port VATS lobectomy, HFNO was
no less effective than NIMV (P=0.333), and both of whom could fast increase patients’ partial pressure of oxygen/fraction of
inspiration O, (PaO,/FiO,) compared to NOB (P<0.001). Besides, HFNO shows a great advantage in comfort degree and stay
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length (P<0.001, P=0.004), and incidence of complications were slightly lower than other groups (P=0.232). But it is worthy
to note that HENO is still slightly less effective than NIMYV in patients with postoperative hypoxemia accompanied by elevated
partial pressure of carbon dioxide (PaCO,). Conclusion For patients with hypoxemia who accepting single-port VATS lobec-
tomy, HFNO can be used as the first choice. However, for patients with postoperative hypoxemia accompanied by elevated
PaCO,, NIMYV is still reccommended to improve oxygenation.

[ Keywords ] High-flow nasal oxygen therapy; Noninvasive mechanical ventilation; Video-assisted thoracic surgery;
Lobectomy; Hypoxemia
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Tab 1 Clinicopathological characteristics of the included patients
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Variables NIMV group HFNO group NOB group P
n 60 60 60
Gender 0.817
Male 32 32 35
Female 28 28 25
Age (yr) 68 (57-78) 69 (56-80) 67 (53-75) 0.361
Smoking status 0.085
Non-smoker 37 41 48
Current or former smoker 23 19 12
Essential disease 0.164
Hypertension 13 19 1
Pulmonary emphysema 17 13
Heart disease 9 7 4
Excision site 0.272
RU 23 15 17
RM 4 5 5
RL 14 15
LU 14 1 6
LL 13 15 17
Duration of surgery 0.317
<3h 34 38 42
>3h 26 22 18
Preoperative pulmonary function
MVV (MV/Pred %) 92.27 (86.13-97.69) 91.94 (86.21-97.96) 92.18 (86.02-97.80) 0.536
FEV,/FVC% 91 (83-97) 89 (83-97) 89 (83-96) 0.139
Baseline
PaO,/Fio, 266 (233-297) 267 (251-284) 261 (248-283) 0.003
PaCo, 46.6 (39.7-50.3) 38.9(38.1-39.6) 39.0 (38.1-39.6) <0.001
pH 7.39(7.38-7.40) 7.39(7.38-7.40) 7.39 (7.38-7.40) 0.428
RR 26 (18-33) 23 (22-24) 19 (14-23) <0.001
After1h
PaO,/FiO, 270 (236-317) 304 (229-337) 283 (231-332) 0.270
PaCo, 44.7 (37.9-48.0) 38.6 (37.3-39.6) 38.5(37.3-39.5) <0.001
pH 7.39(7.38-7.40) 7.39(7.38-7.40) 7.39 (7.38-7.40) 0.982
RR 26 (21-31) 22 (21-24) 21 (15-25) <0.001
After6h-12 h
Pa0,/Fio, 352(239-402) 333(230-381) 284 (231-337) 0.167
PaCo, 41.2 (36.6-49.7) 38.8(37.6-39.8) 38.9(37.6-39.8) <0.001
pH 7.41 (7.40-7.43) 7.42 (7.40-7.43) 742 (7.40-7.43) 0.855
RR 26 (20-30) 22(20-24) 21 (16-26) <0.001
After use
PaO,/Fi0, 332 (242-383) 327 (206-376) 268 (201-336) 0.257
PaCo, 40.1 (36.6-50.4) 37.7 (36.2-39.5) 38.8(37.4-39.8) <0.001
pH 740 (7.37-7.42) 740 (7.36-7.42) 7.39(7.37-7.42) 0.506
RR 23 (19-31) 19 (15-26) 22 (16-35) <0.001
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Tab 1 Clinicopathological characteristics of the included patients (Continued)

Variables NIMV group HFNO group NOB group P
Comfort score <0.001
Good 9 39 45
Acceptable 20 19 15
Poor 31 2 0
Skin injury <0.001
None 28 52 56
Focal erythema 14 4 2
Mild skin injury 10 3 2
Skin ulcer 8 1 0
Skin necrosis 0 0 0
Postoperative complications 0.335
Pneumothorax 14 4 5 0.011
Pleural effusion>200 mL/d 7 9 1 0.593
Pulmonary atelectasis 5 6 15 0.017
Stay length (d) 7 (5-12) 6(3-13) 7 (3-13) 0.024
Outcome <0.001
Improvement 49 49 26
No improvement n 9 14
Deterioration 0 2 20

NIMV: noninvasive mechanical ventilation; HFNO: high-flow nasal oxygen therapy; NOB: nasal oxygen breath; RU: right upper; RM: right middle;
RL: right lower; LU: left upper; LL: left lower; MVV: maximal voluntary ventilation; MV: measured value; Pred: predict; FEV : forced expiratory vol-

ume in one second; FVC: forced vital capacity; pH: potential of hydrogen; RR: respiratory rate; Sa0,: arterial oxygen saturation; PaO,: partial pres-

sure of oxygen; FiO,: fraction of inspiration O,; PaCO,: partial pressure of carbon dioxide.

%2 TEMEAXTREHELE. FERTD KRG, &RMIERERNZE
Tab 2 Influences of different oxygen inhalation methods on postoperative complications, comfort score, skin injury, outcome and stay length

HFNO vs NOB (P value) NIMV vs NOB (P value)

Variables NIMV vs HENO (P value)
Postoperative complications 0.232
Pneumothorax 0.011
Pleural effusion>200 mL/d 0.591
Pulmonary atelectasis 0.752
Comfort score <0.001
Skin injury <0.001
Outcome 0.333
Stay length (d) 0.004

0.166 0.849
0.729 0.024
0.624 0.306
0.031 0.014
0.235 <0.001
0.569 <0.001
<0.001 <0.001
<0.001 0.284

Kl 118 150 (R1) o i —XF & LHA TR AT, gk
2178, RJGNIMVAHIR N L AR EHFNOA X NOBA
(P=0.011, P=0.024) , HFNOZ] 5 NOBZ I X & A=K H L
225 (P=0.729) ; HENOZH 5 NIM VA i A 5K () & A=
FHML (P=0.752) HIETFTNOBL (P=0.031, P=0.014) ,
R A8 TS At i ) s A B (P=0.591, P=0.624,
P=0.306) .
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RIGNIM VAL Rz A5 14 % A5 0153.3% , Hor /™5 iz JiAbi
Pk HE % M13.3% , 31461 H v fift I R A il 8™ EEANGE L M
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P i ARG e AR 1.7% , 2450 H BEARGE , ENIMVZH
BRI (P<0.001) . NOBA JZ kA7 i & A= %6 46.7%, -
K2 PR S 1 2 SR 3505, HENOZH 5 NOBZH 8] H A - e 48
TH2E25 57 (P=0.569) o X TR 720, NIMVALBH Y
B oAb 73 5 ol FHASAES i 2413 oA P 2 15 (P<0.0S) , HENO
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Fig 1 The effects of different oxygen inhalation methods on PaO,/FiO,. A: Variation of PaO,/FiO, at each stage by different oxygen inhalation

methods; B: Comparison of PaO,/FiO, in blood gas analysis among three groups of patients before use; C: Comparison of PaO,/FiO, in blood gas

analysis of three groups of patients following 1 h of use; D: Comparison of PaO,/FiO, in blood gas analysis of three groups of patients after 6 h-12 h of

use; E: Comparison of PaO,/FiO, in blood gas analysis of three groups of patients after discontinuation; F: Comparison of PaO,/FiO, elevated values

in blood gas analysis of three groups of patients before and after use. ***P<0.001; ns: not significant.
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Fig 2 Alteration of PaCO, under different oxygen inhalation methods and its comparison in each group. A: Fluctuation values of PaCO, in the HFNO
group at each stage avail; B: Fluctuation values of PaCO, in the NIMV group at each stage avail; C: Fluctuation values of PaCO, in the NOB group at
each stage avail; D: Comparison of PaCO, reduced values in blood gas analysis of three groups of patients before and after use. ***P<0.001; ns: not

significant.
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Fig 3 Alteration of pH (A) and RR (B) under different oxygen inhalation methods
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