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Abstract : [ Objective ] To determine the effects of an open—lung strategy (OLS) comprising moderate positive end—
expiratory pressure (PEEP) and intermittent recruitment manoeuvres (RMs) on plasma levels of lung epithelial injury
markers [i.e. soluble receptor for advanced glycation end products (sSRAGE) and Clara cell protein (CC16) | during low—
tidal-volume ventilation for surgery. [ Methods] One hundred patients who were undergoing laparoscopic colorectal cancer
resection under low—tidal-volume ventilation were enrolled in this study. They were randomly assigned (1:1) to the OLS
group (using PEEP of 6~8 ¢mH,O and intermittent RM) , or the NOLS group (without using PEEP and RM ). Blood
samples were taken before anesthesia induction (T,), immediately after surgery (T.) and the postoperative day 3 (T:) to
measure the plasma concentrations of sSRAGE and CC16. [ Results ] Significant differences were not observed in the
concentrations of SRAGE and CC16 at T,, T, and Ts between the two groups (all P > 0.05). For all the enrolled patients,
the concentrations of SRAGE at T, and T; were higher than that at T,, the concentration of SRAGE at T; was higher than
that at T, and the concentration of CC16 at T; was higher than that at T, and T, (all P < 0.05). [ Conclusions ] In patients
under general anesthesia with low—tidal-volume ventilation, the using of an OLS comprising medium PEEP and intermit-
tent RMs can not alter plasma levels of lung epithelial injury markers (SRAGE and CC16) in three days after surgery.
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Table 1 Preoperative characteristics of the patients

[(Eis) or M(Pss~Pss) or n]

Parameter NOLS (n =46) OLS (n=43) tZIx: P

Agelyears 709 £ 5.7 69.8 £ 6.1 0.859 0.393
Body mass index/(kg/m*) 22.06 + 2.59 23.06 + 2.85 -1.742 0.085
Predicted body weight/kg 57.3 +8.0 583 +9.8 0.540 0.590
Male 31 30 0.058 0.824
ASA physical status (TI/I11) 34/12 29/14 0.450 0.641
PPC risk factor class (2/3) 44/2 42/1 1.000
Pulse oxygen saturation/% 97(96~97) 96(96~97) -1.219 0.223
Current smokers 9 7 0.163 0.786
COPD 1 1 1.000
Cardiocerebral diseases 5 5 0.013 1.000
White blood cells count/(10%/L) 5.88+2.14 6.42 £ 2.04 -1.218 0.227

OLS: open-lung strategy ; NOLS: non—OLS; ASA : American Society of Anesthesiologists ; PPC : postoperative pulmonary complication; COPD:

chronic obstructive pulmonary disease
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Blood samples at T, and T, (n=44)
Intraoperative drop-out: 4
Discarded by hemolysis: 2

Blood samples at T3 (»=38)
Difficulty or refusal to draw
blood samples: 8

Blood samples at T, and T, (n=41)
Intraoperative drop-out: 7
Discarded by hemolysis: 2

Blood samples at T3 (n=37)
Difficulty or refusal to draw
blood samples: 6

Ty : before anesthesia induction; T.: immediately after surgery; Ts: postoperative day 3; OLS: open—lung strategy ; NOLS: non-OLS
E1 WRiRE
Fig.1 Trial profile
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Table 2 Intraoperative characteristics [(x£s) or M(Pas~Pss) orn]
Items NOLS(n = 46) 0LS(n=43) HZIxX P
Plateau pressure—T./cmH,0 11+2 14 +2 -7.199 <0.001
Plateau pressure—Ts/cmH,O 18 +3 213 —-4.197 <0.001
Tidal volume-T./(mL/kg PBW ) 7.59 +0.52 7.43 + 0.64 1.257 0.209
Tidal volume-Ts/(mL/kg PBW ) 7.17 +0.78 6.95 +0.70 1.342 0.183
PEEP-T./emH.0 0(0~0) 8(8~8) -8.617 <0.001
PEEP-Ts/cmH,0 0(0~0) 8(6~8) -8.558 <0.001
Fraction of inspired oxygen—T./% 45(45~45) 45(45~46) -0.728 0.466
Fraction of inspired oxygen—Ts/% 45(44~45) 45(45~45) -1.594 0.111
Respiratory rate—T4/( breaths/min ) 12(12~12) 12(12~12) -1.455 0.146
Respiratory rate—Ts/( breaths/min ) 18(16~18) 18(16~18) -0.229 0.819
Duration of surgery/min 213 + 83 211 £ 71 0.094 0.926
Duration of mechanical ventilation/min 235 + 86 230 + 71 0.301 0.764
Trendelenburg position 39 31 2.131 0.197
Pneumoperitoneum pressure/mmHg 11(11~12) 11(11~12) -0.821 0.412
Urine output/mL 500(275~750) 500(287~663) -0.337 0.736
Blood loss/mL 50(50~100) 50(50~100) -0.345 0.730
Volume of infusion/mL 3 083 + 749 3121 £ 630 -0.256 0.799
Crystalloid/mL 2027 + 523 1930 + 539 0.852 0.397
Need for vasopressors'’ 4 10 0.148
Potentially harmful hypotension”’ 2 6 0.269

1) Mean arterial pressure ( MAP )< 55 mmHg or vasopressor to be needed assessed by anesthesiologist and used when MAP < 65 mmHg ;

2)MAP = 50~55 mmHg and lasting longer than 1 minute. OLS: open—lung strategy; NOLS: non-OLS; PBW: predicted body weight; PEEP: positive

end—expiratory pressure ; Ts: immediately before pneumoperitoneum induction; Ts: 1.5 h after pneumoperitoneum induction

AR FEAEIRGE RT3, FET T, Ts, ML
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%3 I3 sRAGE 1 CCIL6KERERBE W
Table 3 Plasma concentrations of SRAGE and CC16 in the perioperative period

NOLS OLS t P
Items
n xXxs n xXxs

sRAGE-T\/(pg/mL) 44 827.7 +291.7 41 787.1 £205.9 0.752 0.461
sRAGE-T/(pg/mL) 44 978.9 + 409.6" 41 943.1 + 332.1" 0.443 0.659
sRAGE-Ty/(pg/mL) 38 1715.8 +292.7" 37 1775.0 + 247.8" -0.945 0.348
CC16-T\/(ng/mL) 44 6.51 £2.14 41 6.27 + 1.81 0.567 0.572
CC16-T/(ng/mlL) 44 6.07 +1.92 41 5.89 +1.48 0.475 0.638
CC16-Ty/(ng/mL) 38 13.95 + 7.37" 37 15.18 £ 8.71" -0.640 0.524

1)P < 0.05 compared with preoperative. 2) P < 0.05 compared with postoperative. OLS: open—lung strategy ; NOLS: non-OLS; sRAGE: solu-

ble receptor for advanced glycation end products; CC16: Clara cell protein; Ti: before anesthesia induction; T,: immediately after surgery; Ts:

postoperative day 3
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