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ABSTRACT Objective: To study the effect of permissible hypercapnia in laparoscopic rectal cancer surgery, the optimal range of
application and the effect on the patient's circulatory function. Methods: 90 cases with rectal cancer were researched to undergoing la-
paroscopic surgery according to the random number table they were divided into Test 1 group, 2 groups and control group, 30 cases in
each group. The PaCO, of the test group 1 was maintained at 56-65 mmHg, the PaCO, of the test group 2 was maintained at 46-55
mmHg, and the PaCO, of the control group was maintained at 35-45 mmHg. They were compared with Pneumoperitoneum time, me-
chanical ventilation time, operation time, extubation time, wake-up time, mean arterial pressure, heart rate, and airway pressure at 10
minutes before pneumoperitoneum (T)), 1 hour after pneumoperitoneum (T,), 2 h after pneumoperitoneum (T;), and 15 min after defla-
tion (T,). dynamic lung compliance, oxygenation index, recording of complications such as subcutaneous emphysema, vomiting, irritabil-
ity and postoperative cognitive impairment. Results: There was no significant difference in the operation time, pneumoperitoneum time,
mechanical ventilation time, extubation time and recovery time between the three groups (P>0.05). Compared with the control group,
HR, Pa0O,, and Cdyn in the test group significantly increased at T, and T;, and P, decreased significantly; compared with T, HR, P,
and PaO, in the test group increased at T, and T;, and Cdyn decreased; Compared with the experimental group 2, the HR and P, of the
experimental group 1 were significantly lower, PaO, and Cdyn were significantly higher, and the difference between the three groups was

significant (P<0.05), but there was no significant difference in the OI between the three groups (P>0.05). Compared with the control
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group, the PaCO,, Qs/Qt of the test group increased at T, and T, and the pH and MAP decreased. Compared with T,, the PaCO,, Qs/Qt of
the test group increased at T, and T, and the pH and MAP decreased. Compared with the experimental group 2, the Pa- CO, and PaCO,
in the experimental group 1 were significantly lower and the pH was significantly higher (P<0.05), but there was no sig- nificant differ-
ence in the MAP between the three groups (P>0.05). There was no significant difference in preoperative CO, CVP, and CI between the
three groups (P>0.05). At 30 min and 1 h after surgery, CO, CVP, and CI were lower in the experimental group than in the control group,
while the experimental group 1 was significantly more lower than the experimental group 2 (P<0.05). There was no signifi- cant differ-
ence in the improvement of complications between the three groups (x>=0.1973, P=0.9954); the MMSE score after treatment was signifi-
cantly lower than before treatment, and the test group was significantly higher than the control group, and the test group 1 was signifi-
cantly higher than the test 2 group (P<0.05). Conclusion: Permissive hypercapnia protects lung compliance by reducing airway pres- sure

during oxygen laparoscopic surgery for prolonged laparoscopic rectal cancer surgery, and can reduce the occurrence of postoperative

cognitive impairment to a certain extent, it has a certain degree of brain protection.
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Table 1 Comparison of the surgical conditions among three groups of patients(xt s, min)

o Pneumoperitoneum Mechanical )
Groups n Operation time o Extubation time Wake up time
ventilation time
Test group 1 30 23.64 69.35+ 9.89 108.89+ 10.59 35.56+ 17.63 2746+ 15.92
Test group 2 30 2137 68.91% 9.37 107.98+ 11.03 35.87+ 17.48 27.57+ 15.77
Control group 30 24.15 67.99+ 9.52 109.78+ 31.39+ 13.75 25.53+ 11.38

R 2 ZHBERPMFEN I ZMERSH LR (xE )

Table 2 Comparison of the intraoperative hemodynamics and respiratory parameters among three groups of patients(xt s)

Index Groups T, T, T, T,

Test group 1 74.23+ 11.89 78.65+ 11.49" *4 79.38% 12.17" *4 77.35+ 11.34

HR(¥X /min) Test group 2 74.19% 12.05 81.62+ 12.38" * 82.46% 12.77"* 77.34% 11.65
Control group 73.13% 12.12 75.07+ 12.83 74.19% 12.54 75.16x 10.39

Test group 1 16.62+ 3.12 25.67+ 3.54 *4 26.49+ 3.77" *4 16.41+ 3.32

P,..(cmH,0) Test group 2 16.63+ 3.25 2827+ 3220 % 29.18+ 3.16* * 17.27+ 3.39
Control group 16.13+ 3.08 31.25+ 3.16* 31.98+ 3.29* 17.37+ 3.41

Test group 1 79.24% 10.28 87.24+ 11.18* *4 86.87+ 13.06" *4 80.28% 11.95

PaO,(mmHg) Test group 2 79.19% 10.26 83.14% 11.21** 84.46+ 13.01* * 80.13% 11.68
Control group 78.55%+ 10.73 77.89% 11.17 76.98 12.36 79.28% 12.13

Test group 1 45.11% 5.28 37.27+ 584+ *4 38.19+ 5.98 *4 43.19+ 7.14

Cdyn(mL/cmH,0) Test group 2 44.35% 5.66 31.15+ 586" * 3227+ 589 * 41.38+ 7.12
Control group 45.02+ 5.71 29.45% 5.68 28.34% 5.58 42.14+ 7.18

Test group 1 418.39+ 66.92 398.28% 65.68" 381.38%+ 66.96 413.28+ 63.71

OI(mmHg) Test group 2 419.28+ 66.18 393.78+ 65.89 378.24+ 66.89" 411.35+ 63.54
Control group 413.76% 66.93 388.65% 65.13¢ 371.28% 66.91* 406.86+ 63.38

Note: Compared with the control group, *P<0.05, Compared with T}, * P<0.05, Compared with the Test group 2, 4P<0.05.

2.3 ZHABEFMKMSI Qs/Qt LLER

Ext R AL, B2 T, Ts i PaCO,.Qs/Qt 71, pH.
MAP ;5 T1 AL, 504 T,. T, i} PaCO,.Qs/Qt 71,

pH MAP "~ ; 5150 2 2 I A, 1855 1 2 PaCO,,PaCO, B
A, pH W] B, — 4 b e 2s 55 0 35 (P<0.05), {H =4 MAP
M2 RG24 78 L (P>0.05), W3 3.

3 ZHBEDMSI Q/Qt B (xE )

Table 3 Comparison of the arterial blood gas and Qs/Qt among three groups of patients(xt s)

Index Groups T, T, T, T,
Test group 1 7.41% 0.06 7.35+ 0.05° *4 7.33% 0.05* *4 7.40% 0.06

pH Test group 2 7.42% 0.05 7.30+ 0.06* * 7.28% 0.06* * 7.38+ 0.05
Control group 7.41% 0.05 7.39% 0.06 7.38% 0.07 7.39+ 0.06

Test group 1 416.39% 66.94

MAP(mmHg) Test group 2 417.37% 66.89
Control group 413.74% 66.91
Test group 1 40.49+ 3.45
PaCO,(mmHg) Test group 2 41.38+ 3.28
Control group 40.71% 3.59
Test group 1 13.83+ 3.02
Qs/Qt Test group 2 13.72+ 3.04
Control group 13.55+ 3.01

393.29+ 65.39
388.93% 69.12
398.62% 65.32
51.38+ 3.72¢ *4
57.73+ 6.38 *
40.76% 3.61
15.17% 3.19* *4
16.93+ 3.48" *

14.55+ 3.38

369.37+ 71.37*
365.39+ 71.84*
371.23% 66.93
5439+ 2.81" *4
60.28+ 2.78" **
41.79+ 2.98
17.37+ 3.86 *4
18.09+ 3.96* *

14.85% 3.59

414.28+ 63.71
413.19+ 63.49
406.87+ 63.72
42.17+ 3.01
45.28+ 3.08
40.57 3.07
13.93+ 2.89
14.04+ 2.99

14.32+ 3.01

Note: Compared with the control group, ¥*P<0.05, Compared with T, * P<0.05, Compared with the Test group 2, 4P<0.05.
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Table 4 Comparison of the circulatory function indexes among the three groups(xt s)

Index Groups Before surgery At 30min after surgery At 1h after surgery

Test group 1 4.19% 1.29 576 1.32° *4 451+ 1.34 %4

CO(L/min) Test group 2 4.18+ 1.31 5.85+ 1.33+* 4.66% 1.31**
Control group 4.18+ 1.26 6.29+ 2.02° 7.67+ 1.64

Test group 1 8.35+ 2.14 10.42+ 3.12¢ %4 9.78+ 3.18" *4

CVP(cmH,) Test group 2 8.33+ 2.12 10.83+ 3.15° * 10.12+ 3.17* *
Control group 8.38%+ 2.13 11.57+ 3.41* 13.97+ 3.81*

Test group 1 3.07+ 1.14 3.66+ 1.47" %4 3.24+ 1.50° *4

CI[L/(min-m?) Test group 2 3.03+ 1.13 3.79+ 1.55* 375+ 137" *
Control group 3.04+ 1.16 3.92+ 1.77* 4.55+ 1.58

Note: Compared with the control group, ¥*P<0.05, Compared with before surgery, ¢ P<0.05, Compared with the Test group 2, #P<0.05.
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Table 5 Comparison of the incidence of complications and changes of cognitive function scores before and after surgery among three groups of patients

Subcutaneous o o MMSE score(point)
Groups n Vomiting[n(%)] Irritability[n(%)]
emphysema[n(%)] Before treatment After treatment
Test group 1 30 2(6.67) 2(6.67) 3(10.00) 2498+ 5.89 19.74% 4.17* *4
Test group 2 30 4(13.33) 5(16.67) 5(16.67) 23.33% 5.17 16.78+ 423" *
Control group 30 5(16.67) 7(23.33) 8(26.67) 23.02% 5.01 14.49+ 5.15*

Note: Compared with the control group, *P<0.05, Compared with before treatment, * P<0.05, Compared with the Test group 2, 4P<0.05.
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