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Effects of different fractions of inspired oxygen during general anesthesia on postoperative recovery in
patients undergoing laparoscopic hernia repair and hysterectomy in a sub-plateau region
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Abstract Objective To investigate the effects of different fractions of inspired oxygen administered during general anesthesia on post-
operative recovery in patients undergoing laparoscopic hernia repair and hysterectomy in a sub-plateau region. Methods Clinical data of
111 patients undergoing laparoscopic hernia repair and hysterectomy under general anesthesia were collected from the People’s Hospital
of Datong Hui and Tu Autonomous County between April 2022 and November 2023. Based on the concentration of inhaled oxygen during
general anesthesia, patients were randomly divided into three groups:100% oxygen (n = 36),80% oxygen (n = 38),and 60% oxygen
(n = 37). Respiratory-related parameters,including arterial partial pressure of oxygen (Pa0,), arterial partial pressure of carbon dioxide
(PaC0,),and oxygenation index (OI), were compared among the three groups before anesthesia induction, 30 min after pneumoperito-
neum,and 1 d after surgery. Postoperative pulmonary complications, incision infections, first gastrointestinal exhaust time,and length of
hospitalization were recorded. Postoperative delirium and cognitive function were also assessed. Results At 30 min after pneumoperi-
toneum induction, the Ol in the 60% oxygen group was higher than that in the 100% oxygen group (P = 0.009), whereas there was no sta-
tistical difference in OI between the 80% oxygen and 100% oxygen groups (P > 0.05). Pa0, and OI were lower (P < 0.05) and PaCO, was
higher (P < 0.05) in all groups on the 1st day after surgery than before the induction of anesthesia. PaO, and OI were higher in the 80%
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oxygen group than in the 100% oxygen group (all P < 0.05). PaO, and OI were higher in the 60% oxygen group than in the 100% oxygen

and 80% oxygen groups (all P < 0.05). PaCO, was lower in the 60% oxygen group than in the 100% oxygen group (P < 0.001). The first

gastrointestinal exhaust time was shorter in the 60% oxygen group than in the 100% oxygen group (P = 0.019). No postoperative incision

infections were observed in any of the three groups, and there were no statistically significant differences in the incidence of postoperative

pulmonary complications, length of hospitalization, incidence of postoperative delirium,and cognitive dysfunction among the three groups

(all P> 0.05). Conclusion During general anesthesia for patients undergoing laparoscopic hernia repair and hysterectomy in a sub-pla-

teau region , appropriately reducing the concentration of inspired oxygen (60%) is beneficial for postoperative respiratory and gastrointes-

tinal function recovery without increasing the incidence of incision infections , postoperative delirium, and cognitive dysfunction.

Keywords sub-plateau region; laparoscopic herniorrhaphy; laparoscopic hysterectomy; general anesthesia; fractions of inspired

oxygen; postoperative recovery
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Tab.1 Comparison of clinical data among the three groups

Item 100% oxygen group 80% oxygen group 60% oxygen group H/ x* p

Age (year) 46.50(41.25-50.75)  47.50(42.75-52.25)  48.00(42.50-54.00) 0.916 0.632
Height (em) 160.0(157.3-165.8)  165.0(155.0-170.0)  160.0 (160.0-166.0) 0.794 0.672
Weight (kg) 62.00 (58.50-65.00)  62.50(56.75-68.00)  63.00 (58.50-66.00) 0.079 0.961
Sex (male/female) 12/24 12/26 12/25 0.026 0.987
Mechanical ventilation time (min) 67.23 + 15.94 69.98 = 11.19 68.32 +9.46 0.771 0.464
Pneumoperitoneum time (min) 45.0(44.0-47.0) 47.0(43.8-50.5) 45.0(43.0-48.0) 3.095 0.213
Type of surgery [n (%) ] 0.344 0.842

Laparoscopic hernia repair 13(36.11) 12(31.58) 14(37.84)

Laparoscopic hysterectomy 23(63.89) 26(68.42) 23(62.16)
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Tab.2 Comparison of PaO,, PaCO,, and Ol among the three groups

Pa0), (mmHg) PaCO, (mmHg)
Group Before anesthesia 30 min after Before anesthesia 30 min after
. . . 1 d after surgery . . . 1 d after surgery
induction pneumoperitoneum ) induction pneumoperitoneum

34.80(32.70-36.75) 40.10(38.5-45.60)"  38.60(35.65-41.80)"

35.40(33.23-36.90) 40.00(37.08-43.63)" 37.45(35.73-39.15)"

52.85(47.68-56.38)"
56.00(48.60-59.38) "

100% oxygen 59.65(56.33-66.78) 177.90 (135.10-221.60)"

80% oxygen  60.55(53.68-64.55) 152.80 (124.10-202.95)"
60% oxygen  60.80(56.60-63.35) 121.40(98.70-155.20)"2"¥ 5870 (54.00-61.95)"""" 34.60(31.78-36.60) 40.30(37.90-42.40)" 35.90(35.55-37.45)"?")
H 2223 29.245 20.262 2.029 4526 6.228
P 0329 <0.001 <0.001 0363 0.104 0.044
Group Ol (mmHg)

30 min after pneumoperitoneum 1 d after surgery

177.90(135.10-221.60)"

191.00 (155.13-253.69)"

202.33(164.50-258.67)"
8.905

0.012

Before anesthesia induction
284.05(268.21-317.98)
288.33(255.60-307.38)

60% oxygen 289.52(269.52-301.67)

H 2223

P 0.329

251.67 (227.02-268.45)"
266.67 (231.43-282.74)"%
279.52(257.14-295.00) "2
20.262
<0.001

100% oxygen
80% oxygen

1) compared with the same group before anesthesia induction, P < 0.01;2) compared with the 100% oxygen group, P < 0.05;3) compared with the 80%

oxygen group, P < 0.05.

R3 SEARBMHLE. BB EXRHSE EFERR RS

Tab.3 Comparison of postoperative pulmonary complications, first gastrointestinal exhaust time, and time of hospitalization among

the three groups

Group Postoperative pulmonary complications [n (%) ]  The first gastrointestinal exhaust time (h) Time of hospitalization (h)
100% oxygen 5(13.89) 26.50(23.00-30.75) 62.00 (54.00-68.75)
80% oxygen 3(7.89) 24.50(20.00-27.25) 61.00 (53.75-69.00)
60% oxygen 2(5.41) 24.00(21.00-26.00) " 58.00 (53.00-64.00)

x /H 1.588 7.588 5.597
P 0.418 0.023 0.061

1) compared with the 100% oxygen group, P < 0.05.
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Tab.4 Comparison of postoperative delirium and cognitive dysfunction among the three groups[n (%) ]

Cognitive dysfunction

Group Delirium

Mild Moderate Severe Total
100% oxygen 5(13.64) 5(13.89) 2(5.56) 1(2.78) 8(22.22)
80% oxygen 4(11.59) 3(7.89) 2(5.26) 0(0) 5(13.16)
60% oxygen 3(10.77) 3(8.11) 1(2.70) 0(0) 4(10.81)
X’ 0.747 0.979 0.608 1.891 1.834
I 0.695 0.671 0.868 0.324 0.453
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