e B i AR 2020 4F 11 H 5523 555 113 Chin J Gastrointest Surg, November 2020, Vol.23, No.11 1081

e
R R B TR e
A B B i

AR OIE RS ORGE ORI IR HIHER TR

Pl K R 5 S BB RERAE, S 510655
@A VEF ¥ = )X, Email : sanqingjin@hotmail.com

(FEE] BH MESESEWETFARESREYGE S , 2990% 1B 5 2 IR FERE
JANSK o ASBIFEAGE , AR AR v N A A UG AT, 197 Dl 52 5k 712 (RMD B & v 25
IS AL (PEEP) A8 B It TF IR 1 (OLS) sk A il AN sk, AT s/ D AR S B 114 A ik —
HEM , A HE s m 2 B F AR R R PR S %8, Ak ATFFCRHATHEE L FRAF
G805 e WG OT 2 4 v L K I B 20 S BE B AS 2R 51 2 il it (A L5 . 2017ZSLYEC-002) , 378
ClinicalTrials.gov FFEATHM GENHS :NCT03160144) . BFFEL4A 2017 4F 1—7 A 18], 33245 Hm s
JEBE TR AE I >40 2 FOHUE I [ > 1.5 h DR R A (Sp0.)292% LK AR 5 It B I 4 i KUK
Y2 B R HEG 25 FE RRBR T B 23 23 = IV 90 G 1A A T 48 | 2 it I % 2 0 i e 25 1.
i ST AR 5T A AL =30 kg/m? A TS T B E P Bl R R R R A T A LR R LA e B S
T HAB TSRO B . BEFL(1: 1) 40 A OLS 4L (HUAGE <Y IE] PEEP %4 8 cmH,0 J{-[A18k 44
F RM) 3 NOLS 2 (HUAGE AR 57 OLS) o T 0.5 h(T)) 1.5 h(Ty) XA K F5 %5 20 min 435
TSIk O B LA A ATT , 18 Bl KL 8043 R A SRR BE (PaO/Fi0,) AR 3 (Q9/Qr) , FTARYE
W B A A R 2] (To) AT R F IR AR 5 1, R4S R AR TP LGE S & 2R A A
B (PaO/Fi0.<300 mmHg) . Z55R 96 Bl 4= B RRES/ NI R HUMEE S F AT AR B E N A5
B (BE41 48 1)) o HUBGE ST, S5 Bt Btk 2B %8 OLS 41 14.6%(7/48) ,NOLS £ 35.4%(17/48) ,
2H L 2 T A ot eF i X (*=5.556,RR=0.31,95% CI:0.12~0.84, P=0.033) . ML E W] , OLS
2H Pa0,/Fi0, &5 T NOLS £ [T, 1, (427+103) mmHg It (366+109) mmHg, 1=—2.826, P=0.006; T i,
(453+103) mmHg [t (388+122)mmHg, t=-2.739, P=0.007 | ; OLS AWM 3K 5 FE [ To , (6+3)emH,0 [,
(10£2) emH,0, (=7.421, P<0.001; T- 1 , (1323) emH,0 [ (17+£4) emH,0,¢=5.417,P<0.001] 1 Qs/Qx
X T NOLSHL [ T.H, (9.2+6.5) % (12.6+7.7) % ,1=2.322, P=0.022; T.H, (7.0+5.8)%£.(10.9+9.2 ) % ,
=2.408, P=0.019]; 2 R ¥ A G228 Lo 7EREINE , BIR OLS 41 1k NOLS 4H Pa0, %5 151 , Qu/Q. 3211,
HEF TG L (I P>0.05), 4518 WEFSLS EWEF AR RRE NS S AU <R, v H
R OLS I/ AR A A i) & AR 3R, I T REHRRSL AR5 RIS A

[EEim] ZiEmE; EEREFR; NI EVMGEES; RO,  SE RS

EE&TH ) A EFEREE 4 (A2017045)

DOI: 10.3760/cma.j.issn.441530-20191209-00507

Effect of open-lung ventilation strategy on oxygenation-impairment during laparoscopic colorectal
cancer resection
Li Hong, Guo Jing, Wang Kai, Zhang Nanrong, Zheng Zhinan, Jin Sanging
Department of Anesthesiology, the Sixth Affiliated Hospital, Sun Yat-sen University, Guangzhou, Guangdong
510655, China
Corresponding author: Jin Sanqing, Email: sangingjin@hotmail.com

[Abstract] Objective After general anesthesia and mechanical ventilation for laparoscopic
colorectal cancer resection, about 90% of patients would have different degrees of atelectasis. Authors
speculated that an open-lung strategy (OLS) comprising moderate positive end-expiratory pressure (PEEP)
and intermittent recruitment maneuvers (RM) can reduce atelectrauma and thus reduce the incidence of

oxygenation -impairment during low-tidal - volume ventilation for laparoscopic colorectal cancer resection.
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The purpose of this study was to verify this hypothesis and provide a better intraoperative ventilation
scheme for laparoscopic colorectal cancer resection. Methods This was a prospectively randomized
controlled clinical trial which was approved by the Ethics Committee of the Sixth Affiliated Hospital,
Sun Yat-sen University (2017ZSLYEC-002), and registered at the ClinicalTrials.gov (NCT03160144). From
January to July 2017, patients who underwent laparoscopic colorectal cancer resection, with age > 40 years,
estimated pneumoperitoneum time > 1.5 h, pulse oxygen saturation = 92%, and risk grade for postoperative
pulmonary complications = 2 were prospectively enrolled. The patients with American Society of
Anesthesiologists physical status > IV, body mass index > 30 kg/m’, pneumonia, acute respiratory failure or
sepsis within 1 month, severe chronic obstructive pulmonary disease, pulmonary bullae and progressive
neuromuscular diseases, and those participating in other interventional clinical trials were excluded. The
enrolled patients were randomly assigned (1:1) to the OLS group (with a PEEP of 6-8 e¢m H.O and
intermittent RM), and the NOLS group (without using PEEP and RM). Partial pressure of arterial oxygen
(Pa0,) /fraction of inspired oxygen (FiO,) and shunt fraction (Qs/Qr) were calculated via arterial and
central venous blood gas analysis performed at 0.5 h (T)), 1.5 h (T,) after pneumoperitoneum induction and
at 20 min after admission to the recovery room. Driving pressure immediately before pneumoperitoneum
induction (Ty) and at T, were calculated via monitoring data. The primary outcome was oxygenation -
impairment (Pa0,/Fi0, < 300 mmHg) during mechanical ventilation. Results In each group, 48 patients
under general anesthesia and low - tidal - volume ventilation were included in the final analysis. During
ventilation, the oxygenation-impairment occurred in 7 patients (14.6%) of OLS group and in 17 patients
(35.4%) of NOLS group, whose difference was statistically significant between two groups (x’=5.556,
RR=0.31, 95%CI: 0.12 to 0.84, P=0.033). During ventilation, the patients in the OLS group had higher
Pa0,/FiO, [T:: (427+103) mmHg vs. (366+109) mmHg, 1=—2.826, P=0.006; T»: (453 +103) mmHg vs.
(388+122) mmHg, 1=-2.739, P=0.007], lower Qs/Q:[ Ti: (9.2+6.5) % vs. (12.6+7.7) %, 1=2.322, P=0.022;
Ty (7.0£5.8)% vs.(10.9+£9.2)%, 1=2.408, P=0.019], and lower driving pressure [To: (6£3) em H.O vs.
(10£2) em H:0, t=7.421, P<0.001; T»: (13+3) em H,O vs. (17+4) em H,0, 1=5.417, P<0.001] than those in
the NOLS group, with stratistical differences in all comparisons. In recovery room, though PaO./FiO,
[(70.3+9.4) mmHg vs. (66.8+9.4) mmHg, P=0.082] was still higher and Qs/Q: [(18.6+£8.3)% vs.
(21.8+8.4)%, P=0.070] was still lower in the OLS group as compared to the NOLS group, the differences
were not statistically significant (both P>0.05). Conclusion The application of such an OLS during
low-tidal -volume ventilation can greatly reduce the incidence of oxygenation-impairment in laparoscopic
colorectal cancer resection, and such effect may last to the period of emergence from anesthesia.

[Key words] Colorectal neoplasms; Laparoscopic surgery; Low - tidal - volume ventilation;
Open-lung strategy; Oxygenation-impairment
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J7 , A OLS AT AAE (4R 5 25475 K , vl g 3
I H ) PR ] B, 25 57 e 4e 124 L(P>0.05) o
W1,

R ARMTTHGE T (NOLS) 4 -5 i FE L (OLS) B AR AIA i — RO Y LR

MELFE R OLS# (48 f3i]) NOLS #H (48 f4i]) GiHil PAE
NI
BHELHI(%) ] 35(72.9) 31(64.6) x’=0.776 0.509
AR (% xxs) 70.36.3 70.8+5.7 1=0.352 0.725
HRAHH (%) ] 6(12.5) 9(18.8) X=0.711 0.575
BRI (kg T £s) 58.7+9.4 57.0+7.9 1=-0.954 0.342
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