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Effect of Lung Protective Ventilation Strategy on the Oxygenation
and Inflammatory Mediators in the Elderly Patients

undergoing Laparoscopic Colorectal Cancer Surgery™
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( Department of Anesthesiology, Shengjing Hospital of China Medical University, Shenyang, Liaoning, 110004, China )

ABSTRACT Objective: To investigate the effect of lung protective ventilation strategy on pulmonary oxygenation function and
serum inflammatory mediators in elderly patients undergoing laparoscopic colorectal cancer surgery. Methods: 50 elderly patients
undergoing elective laparoscopic colorectal cancer radical operation were classified by ASA (American Society of Anesthesiologists
Physical Assessment Grade) I-1I and aged over 60 years. They were divided into two groups by random number table: VCV group and
PCV group. During mechanical ventilation under general anesthesia, the VCV group adopted the volume-controlled ventilation mode,
and the tidal volume was set to 8 mL/kg PCV group adopted the lung protective ventilation strategy. Tidal volume was set to 6 mL/kg and
5 cm H,O positive end expiration pres sure (PEEP), and manual pulmonary resuscitation was given every 30 minutes after
pneumoperitoneum Hemodynamic parameters and respiratory mechanics indexes were recorded at 5 minutes before pneumoperitoneum
(Ty), at 5 minutes after pneumoperitoneum (T,), at 30 minutes after pneumoperitoneum (T,), at 60 minutes after pneumoperitoneum (T;) and
at 120 minutes after pneumoperitoneum (T,) stopped at 10 minutes after pneumoperitoneum. Blood gas was extracted at T,, T, and leaving
PACU, and oxygenation index (OI) was calculated. Intravenous blood was taken at one day before operation, at T, and one day after
operation to detect the levels of CRP and IL-6 in plasma. Results: Compared with VCV group, PCV group had lower airway pressure at
T,, Ts and higher lung compliance at T,, Ts (P<0.05). There was no significant difference in hemodynamic parameters between the two
groups. Compared with VCV group, PCV group had a higher oxygenation index when they left PACU (P<0.05), IL-6 and CRP in PCV
group was lower at one day after operation(P<0.05). Conclusion: Pulmonary protective ventilation strategy can improve the pulmonary
oxygenation function, reduce the release of inflammatory mediators and the occurrence of lung injury in elderly patients.
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Table 1 Comparison of the sex, age, weight, height, anesthesia time, operation time, pneumoperitoneum time, fluid intake, blood loss and urine volume

between two groups during perioperative period (x+s)

. . Anesthe-  Operation Pneumoperi- . Blood .
Groups Sex Age Weight Height Fluid Intake Urine Volume
sia time time toneum time Loss
269.32 250.36% 189.04+ 2570.00% 113.20% 550.00%
vCv 18/7  67.08+ 5.75 6528+ 8.88 167.64% 6.26
+ 80.93 79.11 54.48 712.98 83.20 358.28
220.60 205.40% 153.84+% 2044.00% 60.00+ 364.00+
PCV 15/10  66.08+ 5.57 64.24% 10.29 166.32+ 6.47
+ 44.61 45.75 33.25 316.33 20.41 172.31




« 78 .

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol20 NO.1 JAN.2020

R2WHABEPSE, SEEE, SEE, 'FRIAE, PETCO,, Ml B 1 E IR 12155 BB (xs)

Table 2 Respiratory mechanics of tidal volume, peak airway pressure, airway pressure, respiratory frequency,

PETCO, and lung compliance in two groups (xzs)

Groups Time Tidal Volume Peak Airway Airway Respiratory PETCO, Lung Temperature
Pressure Pressure Frequency Compliance
VCV T, 6.49% 0.73 12.56+ 2.68 11.44+ 2.40 12.00+ 0.00 3488+ 490  52.80+ 12.14  36.22+ 0.53
T, 7.38+ 1.13 21.28+ 4.00  20.84% 3.75 13.60+ 1.58  34.49+ 4.03 29.28+ 7.31 36.12+ 0.51
T, 7.33+ 1.18 21.60+ 3.57  20.80% 3.72 14.00£ 1.61 34.68+ 3.33 28.65+ 7.83  36.04%+ 0.50
T; 7.44% 1.17 22.12+ 3.33 20.60+ 3.82 14.12+ 1.36 34.92+ 3.19 27.53+ 5.92 35.90+ 0.49
T, 7.36+ 1.20 21.64+ 4.11 20.56+ 4.17 14.04+ 1.31 40.14% 6.78  27.94+ 555  35.81% 0.50
T;s 6.76x 1.51 15.00+ 3.27 14.32+ 3.34 12.68+ 2.02 35.68+ 4.53 42.92+ 9.52 35.74+ 0.54
PCV T, 6.22+ 0.88 12.12+ 2.35 11.60+ 2.42 12.00+ 0.00 35.12+ 2.57 56.01+ 8.27 36.12+ 0.50
T, 6.26x 0.90 19.96+ 3.01 18.08+ 2.64 15.28+ 1.28 34.18% 7.50 29.18+ 6.40 36.09+ 0.50
T, 6.19+ 0.90 20.08+ 2.97 19.16+ 3.02 15.64+ 1.60 36.72+ 1.55 30.93+ 3.37 35.98+ 0.48
T, 6.33+ 0.89 20.80+ 2.96 19.28+ 2.85 15.60+ 332 37.72+ 1.93 27.20% 577  35.84%+ 0.50
T, 6.41+ 0.79 19.84+ 3.00  18.48+ 2.87° 1644+ 1.96 4123+ 574  31.57+ 4.61° 3575+ 049
Ts 5.83% 1.12 1320+ 2.66  11.48+ 2.35*  13.08% 1.61 37.10+ 339  50.87+ 9.99°  35.67+ 0.49

Note: Compared with VCV group, the airway pressure in PCV group decreased at T, (t = 0.046) and Ts (t = 0.001), P < 0.05. Compared with VCV group,

the lung compliance in PCV group increased at T, (t = 0.015) and T; (t = 0.006), P < 0.05.

R 3 WABERER RO R WG E . EFKE T HShKE I R0 EE MR 1 2 HEAR R (s )

Table 3 Comparison of heart rate, systolic blood pressure, diastolic blood pressure, mean arterial blood pressure, oxygen saturation and at different time

points between the two groups (xzs)

Groups Time HR SBP MAP DBP SPO,

VCV T, 58.76x 8.08 118.36% 19.00 68.64% 8.11 85.16x 13.75 99.12+ 1.01
T, 66.60+ 11.17 134.68+ 18.30 87.60% 14.17 99.32+ 15.12 99.32+ 0.69
T, 67.76x 11.94 132.80+ 16.93 80.64% 12.56 101.84+ 14.06 99.04+ 0.98
T, 61.56x 8.33 125.76+ 15.88 78.68+ 11.97 97.56x 13.12 99.12+ 1.09
T, 62.00+ 8.32 126.64+ 14.76 74.88% 9.78 95.16x 11.21 99.28+ 0.98
T; 64.68% 11.61 127.08+ 13.62 72.00% 13.71 91.60% 12.69 99.44+ 0.82

PCV T, 61.96% 11.99 113.16+ 20.58 71.00% 16.82 84.88+ 14.77 99.20+ 1.08
T, 67.12+ 13.57 137.92+ 20.44 87.36% 16.52 104.76x 13.03 99.28+ 0.89
T, 66.52+ 10.62 126.00+ 17.25 79.96x 15.98 96.12+ 15.33 99.00+ 0.91
T, 66.08+ 9.18 125.28+ 15.86 77.12+ 13.30 94.08+ 13.72 98.84+ 0.85
T, 65.76x 11.81 129.24+ 1291 75.12% 8.45 92.80+ 11.60 99.08% 0.76
Ts 63.20+ 10.43 121.20% 19.90 68.00+ 15.47 85.04+ 18.00 99.12+ 0.88

B (P<0.05), iL% 4, TS PO 22 s ANBKE O, EAh, CO, AL AT P ECTUR A4S . 1

2.5 WARERSMIE IL-6 F1 CRP /KFRILLER
5 VCV 4 1 #,PCV HIEAR J5— Kt %) 1fi 3% IL-6 ,CRP
AKEI ] B 5% (P<0.05), 132 5,

3 3
PTHAE S I TR R R, LR B0/ i
S SN SR E SRS EA) S SRRy Exi e SLEZN

KR, 4 . CO, U T AT i CO, # Rk B0 h i,
(INAERIV < w2 o 020 N L -4 0RO e [V [ o 2

JE BT A Y FE I K 2 A 4§ Trendelenburg A (37 i1 i £ 2 976 26
TREFNNT- W FE AR 5 K I IA) A TR B A 57, 75 | A R PR U ke 1T
PR, U DA 425 5 il PN L LG, B B TR AT
TRIBEY, 2550 5 RN 7K K2R o et SR SR AR iR O A AE 1Y
1o T AR 22—, S ol DRSS, 7 22 52 J Ml B A I I A T A
FERAE B K T B AR N BB

FEA RIS AR, BATTLART 2R 10~15 mL/kg fy3 AL
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Table 4 Comparison of the partial pressure of oxygen, PETCO, and oxygenation index at different time points between two groups (xzs )

Groups Time Partial Pressure Of Oxygen PETCO, Oxygenation Index
VCvV T, 192.69% 42.09 35.28+ 4.96 411.24% 103.07
T, 165.71% 39.19 39.50+ 9.81 347.99+ 90.01
Leaving the recovery room 70.27+ 17.26 41.71% 3.89 320.50+ 34.43
PCV T, 196.74+ 44.00 35.95+ 3.54 399.01+ 88.79
T, 199.70+ 34.02 43.82+ 5.61 403.38+ 73.83
Leaving the recovery room 74.11% 10.03 39.42+ 3.47 352.86% 47.80

Note: Compared with VCV group, PCV group had higher oxygenation index (t = 0.021) when it left the recovery room, P < 0.05.

x5 FABERER AME IL-6,CRP 7K FHILEE (x5 )
Table 5 Comparison of the plasma IL-6 and CRP levels at different time points between two groups (xzs)

Groups Time IL-6 CRP
VCvV At 1 day before operation 8.11% 6.92 4.59+ 3.77
T, 14.32+ 7.91 4.67+ 4.23
At 1 day after operation 13.53+ 4.96 47.56% 24.58
PCV At 1 day before operation 7.38% 6.86 6.47+ 5.58
T, 15.76x 5.58 5.06x 4.23
At 1 day after operation 10.07+ 3.26° 27.74+ 13.03"

Note: ¢ Compared with VCV group, the value of IL-6 in PCV group was lower at one day after operation (t = 0.005), P < 0.05. f Compared with VCV

group, the value of CRP in PCV group was lower at one day after operation (t = 0.001), P < 0.05.
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