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(OVD) BEFRAMGHm, T7iE k5202246 A —2024 43 A TizREFEH4TLRRCC #4515 OVD
o9 B 68, HIMAMEE S AERIEHEA (VCV) A (n=34, RFEHRVCY) ok )Ixh) S RIEE
& (PCV-VG) 4 (n=34, RFE#HKPCV-VG), WEBAEFAMEAT (T,). ELEME30min (T,), &
MJE1h (T,) AL RE20 min (T,) #9oiish ¥Rt [FHFHE (MAP) fo 0% (HR) ], &%
FAF [k —R A E (PaCO,) FeFilk B /& (PaO,) | M#HAFHRIEHE [A4HHK (O F=iF
B-ARE S EE (P,_O,) | PRI FHEFE (AT, TARZAMLBE Y E (PetCO,) . AiH¥E
(Ppeak) Fosh MR R (C, ) | #9TAL, Sit B EH K P H L E L A F ARG LE (PPC) Ak
F,ER BAEZT,. T,. T,FT,HEMAPFHR LE, 2FHAELTFEL (P>005); BAEHT,.
T, T8 % PaCO, ¥ 2.8 T T, 8 &, 12PCV-VG A ZAKTVCVL, ZFHALTFEL (P<0.05); &
W% T Ao T W 5 PaO,. OlFC, M ZAKT T B &, 12PCV-VGARZ&HTVCVLU, ZFHAHRITFEL
(P<0.05); BAEZFT, T, HEP, O, #MAE. PetCO,FPpeak VI 5 T T B 5, Z2FHA%KITFEL
(P<0.05); PCV-VG4T,#= T,8 & P, O, Ppeak ] AL T VCV A, £ZF A LT FEL (P<0.05);
PCV-VG AR ¥ & JE & & FF2 PPC A F 5 5] 4 8.82% F= 2.94%, B RAKT VCV 4089 29.41% F= 23 53%, %
FHAGTFEL (P<0.05), &8 LRRCCARFEHRPCV-VGER, K VCV LA TV AL o A 35
AR, MR AT AR R A FH ok, AR ARAR A b e B AR B e R AR R AR AN RIES

KHIE . MRS AMERSE AR (LRRCC) ; AMK ; HAMMERBAHRER (OVD) ; "FAY
it HFAE

FESES - R614

Effect of different ventilation modes during laparoscopic radical
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of colorectal cancer (LRRCC) on respiratory function in patients with complicated mild obstructive ventilatory
disorder (OVD). Methods 68 patients with mild OVD who underwent elective LRRCC from June 2022 to March
2024 were randomly divided into a volume controlled ventilation (VCV) group (n = 34, with intraoperative VCV)

and a pressure controlled ventilation-volume guaranteed (PCV-VG) mode group (n = 34, with intraoperative PCV-

VG). Changes in hemodynamics [mean arterial pressure (MAP) and heart rate (HR)], blood gas indicators [partial

pressure of carbon dioxide in arterial blood (PaCO,) and arterial partial pressure of oxygen (PaO,)], lung exchange

function indicators [oxygenation index (OI), alveolar-arterial oxygen partial pressure difference (P, O,)], respiratory

mechanics indicators [tidal volume, end-tidal carbon dioxide partial pressure (PetCO,), peak airway pressure

(Ppeak), and dynamic lung compliance (C,,)] before pneumoperitoneum (T,), 30 min after establishing

pneumoperitoneum (T,), 1 h after pneumoperitoneum (T,), and 20 min after the end of pneumoperitoneum (T,) were

observed in both groups. And incidence of intraoperative complications and the positive rate of postoperative

pulmonary complication (PPC) in both groups were counted. Results There were no statistically significant
differences in MAP and HR between the two groups at T,, T,, T, and T, time points (P > 0.05). The PaCO, level in

both groups at T,, T,, and T, time points was higher than that at T, time point, but the PCV-VG group was lower than

that in the VCV group, the differences were statistically significant (P < 0.05). The PaO,, OI, and C

10 the two

groups at T, and T, time points were lower than those at T, time point, but the PCV-VG group was higher than that in

the VCV group, the differences were statistically significant (P < 0.05). The P, ,O,, tidal volume, PetCO, and Ppeak

of the two groups of patients at T, and T, time points were significantly higher than those at time point T, and the

differences were statistically significant (P <0.05). At T, and T,, the P, O, and Ppeak in the PCV-VG group were

significantly lower than those in the VCV group, and the differences were statistically significant (P < 0.05). The

incidence of intraoperative complications and PPC positivity rate in the PCV-VG group were 8.82% and 2.94%,

respectively, which were lower than 29.41% and 23.53% in the VCV group, the differences were statistically

significant (P < 0.05). Conclusion Compared with VCV, implementing PCV-VG mode during LRRCC surgery is

more conducive to reducing the impacts of pneumoperitoneum on blood gas analysis, lung ventilation function, and

respiratory mechanics, and reducing the incidence of complications such as hypoxemia and hypercapnia rate. It is

worthy for clinical application.

Keywords: laparoscopic radical resection of colorectal cancer (LRRCC); ventilation mode; mild obstructive

ventilatory disorder (OVD); respiratory function; complications

i 1 B2 45 H W 98 iR R (laparoscopic radical
resection of colorectal cancer, LRRCC) E A .
/IR SRS R AR, C IR T4 Y
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X AILAA (R 0 A= B e 3 U e 2, HOR th U
sy, A BB R (peak airway pressure,
Ppeak) [Tb, HERAGER Sy, 0N B 2R RE
R EChREsZ B, AU R, B
B R T G I 5% B BE 2 1 E ) Ak R A
(obstructive ventilatory disorder, ovD) mJHEE, iR
THBLIC R, AR5 R A il 0405 i AU 85 ™ 1A
e, X TE IR OVD B 8 H 7E LRRCC 42 5 iR Y]
], TOTRea B LMOE <, LA R B A
P TN . HAT, LRRCCH H R <
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B FZAPIM . AR HEE S (volume controlled
ventilation, VCV) FIEIFEHIZFEAUEES. (pressure
controlled ventilation—volume guaranteed, PCV-VG) 15
KXo AHFRYILH, X TEIFREOVD &+,
LRRCC R VOV AR, T RS M A o IR
J&F LRRCC R FH PCV-VG B AR, AN I i
AR HILEE T VOV R PCV-VG B /E LRRCC
RN FHACR . BRARGE AN F

1 BRETE
— AR
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B RVORHILEL, ZRTGIFE Y (P>0.05),
HAR M, Wk,

PIABRIE: LD BTG AT S A E e, HAT
A LRRCCHRAE; 4% > 18 % 5 (RFE 454X (body mass
index, BMI) y18.5~23.9 ke/m*; fF7EFJE OVD [ 45
1#H S AT (forced expiratory volume in one
second, FEV,) <80%, FEV/H J1lifiifi #& (forced
vital capacity, FVC) N 50% ~70%]; XFAMEIE AN,
HREZ 5%, HibkbaE: A FARL; A HAD
JREE /8™ B AR BN s A WA HLBGE sl SR
RT3 2 (American Society of Anesthesiologists,
ASA) 3% > W% AMAENNBNG; &
A IE LA 3k 2 2 B 55 — W )i 12 B AR B B S e
EHHE RS 2022-2X (i) -023,
1.2 FHik
120 ARArkE RETZEELEK6~8h, A%)T,
W RN A AR RAE [ 0% (heart rate, HR) . [MLEF1
L BRI | o TPk i
122 GREE T RRKERRIAME (477K
HE N ARTAEA ), #ECT: HESF
H20227064, ##%: 10 mL : 50 mg) 0.05 mg/kg + P
By AR 2 )R il 2g A R, ST
B 25 #E % H20051843, FL A% : 10 mL: 100 mg)
1.0 mg/kg + P25 KJE (77T K HEAWLAHLA R
TEATE, AMESCS . EZGfET H20054171, HLA% -

10 mL : 50 wg) 0.3 patkg + WAFT RS (HE7=T % .
FeEflzy Glm) ARAR, HECS: JB2X4017,
BG5S mL 2 10 mg) 0.15 mgrkg, WUFAJR AT UE
AR IR R B R GEAT ALGE <o AT BTN K
SR, ZERSEh KR

123 R PR B g F FIKEDTNIA B
6 mg/ (kg-h) +HiZF K (LB 4. LR ERAM
AR AR, eSS EZMEF H20143315, #)E
. 2mg) 0.2~0.3 pg/ (kgemin) + JIFA] 2 42 8] Wt
25250.03 me/kg AERF MR . BE BCELARE Sz, R
HL SUIE B4% 1 7E 40 ~ 50,

124 A 7%k VOVALREVCVER, PCV-VG
AR PCV-VC I, WEV G & 8 mLke, I
WA 16 ~ 18 W/min, WEAFLL 122, FJJBRE
35 emH,0. ARHRHEIFAOR A b5 % (end-tidal
carbon dioxide partial pressure , PetCOZ) Xl 1 A=A
HEEE, fH PetCO,4ERFFE 35 ~ 40 mmHg, RH4EHES
Jf 5 SI7E 12 mmHg 75 47

1.3 MZEiEHR

1.3.1 dn A Fh 1 5 54 K BeneVision M19 Wadp
A e B AERT (T) . 83 <EJS 30 min (T,) |
SR 1h (T,) FSIESEH5 20 min (T,) BF3435h
WkE  (mean arterial pressure, MAP) FI1HR.

132 A dRAR BURET,. T,. T,MT, I SHSh

x1 WMABRE-MABLER

Table 1 Comparison of general data between the two groups
il PRI (7240151 AR5 BMI/(kg/m®) ASA 434 (1L 9/ M%)/ JifEE B A2 em
PCV-VG 4 (n=34) 19/15 53.26+12.74 21.59+2.03 2717 3.73+1.12
VCVA (n=34) 21/13 54.71+13.35 21.73+1.85 25/9 3.67+1.09
X/HE 0.24 0.46 0.30 0.33" 0.22
P{E 0.622 0.648 0.767 0.567 0.824
2H 51 SIETE] /min W /L % Il #2:/m L JRHE/mL
PCV-VG 4l (n=34) 129.51+13.37 2 831.26+351.38 257.78+24.12 602.75+82.54

VCV 4(n = 34) 131.45+11.69
Xl 0.64

Py 0.526

2 838.93+356.20

261.69+27.06 608.32+87.31
0.63 0.27
0.532 0.788

e T X ME.
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Jok i, D Bl ik — A8 A B 3 e (partial pressure of
carbon dioxide in arterial blood, PaCO,) FIZfjk il % 53
J% (arterial partial pressure of oxygen, Pa0,).

133 A ieda e EsREBET,. T,. T,MT,
B A F5 %0 (oxygenation index, OI) il —shhk
% 43 & 2 (alveolar-arterial oxygen partial pressure
difference, PA_HOZ) o

134 sFR ) FAEA CRBHET,. T,. T,FT,H
MR PetCO,. Ppeak AN (dynamic
lung compliance, Cldyn) °

I A TESRAR I RAE A S5 il B - e
(postoperative pulmonary complication, PPC) % 4 1%
Ol ARPIFRAEASS . mimE (R R/EF sk =140/
90 mmHg) . fRAAUMAE (WS T 42 B Bk il A AR A
B <90%) Al & bk B2 AL E (il Y& pH {H < 7.35,
PaCO, > 45 mmHg) . RJS/RARRY, X EERF
7AW PPCTLIPFE, S/RARRASIURH, i
M Ry 7R BN SR BRSEAS 5 1 AR VRO A 11.2 x 1071

1.3.5

SN PP I E G 1 259 5 IR TREE o 38°C 5 R Tk
AR A B R SR PR 5 MRS AR H A T
B SRNLRE 5 A S A2 12 B A il 4 / S Jk
DR I 1, 2R 450 9 96 F- U 3% A ICU B A ICU 455 B B[]
MK FFA LR R 4T Ll b, Bia) ) S PPC
FHPE

1.4 ZitEH*

I8 T SPSS 25.0 Ge it 2= 8 o A gt o A G IEAS
IR ORI AR = brfi s (v xs) ik, 4l
FORER ST REAS e K 3, 2H P HL 3SR B R AR ¢
K, 2ot aSAkd He AR A I e Oy 22 93
THECTE RG] (%) Fox, WERRH KRR,
P<0.05 W ZESAGITEE XL

2 R

W20 2238 A 5 B 18] s IR 30 1 38 RR EE B
PR E T, . T,. T, F1T,H} &5 MAP FTHR H 32,
B TsiEE X (P>0.05). WLEk2,

e,

2.1

*2 MARERERESRLTENNERRLE (vxs)
Table 2 Comparison of hemodynamic indicators between the two groups at different time points  (x = s)

4151 T, T, T, T,
MAP/mmHg

PCV-VGH4 (n=34) 84.93+8.21 86.02+9.47 86.16+9.53 85.31+8.47

VCV4L(n=34) 83.64+8.06 85.49+9.12 85.82+9.31 84.23+8.59

t{H 0.65 0.24 0.15 0.52

PiH 0.516 0.815 0.882 0.603
HR/(YX/min)

PCV-VG 4 (n=34) 64.37+7.93 65.12+7.03 65.26+7.28 64.81+6.84

VCVH (n=34) 65.04+8.35 65.82+8.61 65.91+8.22 65.36+8.52

H 0.34 0.37 0.35 0.29

P{E 0.735 0.715 0.731 0.770

2.2 WABENERE SR MSIEFREE

5T WA, PAHEBHET,. T, 8T,
PaCO, W B T+, (HPCV-VGLW BAR T VeV, %
SEGEEY (P<0.05); 5T, 0 5 0, M4
FEE T, F1 T, 15 55 PaO, B BRI, {HPCV-VG 418

mETVeVY, ZRWARITFE X (P<0.05),
WER3.
2.3 WHBREARR SRS INEEIEIRILE

5T, B, PRI T, FIT, B A Ol B i
i, HPCV-VCAHWI = T VeV, ZRHASIT
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2T (P<0.05), PiLLERE T, HT, 5P, 0,0
5, HPCV-VC AW AR T VOV AL, %545
PEE L (P<0.05), W4,
2.4 FHEBRETRERSERSFEREE

5T 0 R, WZH R T, AT, I R0 <
PetCO, il Ppeak W i34 55, C,, W FRAK, 2557394
it %@ X (P<0.05); PCV-VG 41T, Al T, B 44

#3 WABEARRRMSIERILER
Table 3 Comparison of blood gas indicators between the two groups at different time points

Ppeak W AK T VCVAL, C, MRS TVCVAL, 25
WA E L (P<0.05), W#ES.
25 WHBERPHLZELEZEPPCHEMR
bk %%

PCV-VG AR I KAE & Az 58 PPC BHYE 535
h 8.82% 1 2.94%, W] W AR T VCV 4119 29.41% i
23.53%, 2RIAGIFE L (P<0.05). W3K6,

(mmHg, x+s)
(mmHg, x+s)

4151 T, T, T,
PaCO,
PCV-VG4 (n=34) 40.29+3.71 43.78+4.16 45.51+4.33" 43.83+3.59"
VCVA(n=34) 39.41+3.57 46.05+4.83" 50.36+4.71" 47.95+4.56"
tfl 1.00 2.08 442 4.14
Pii 0.323 0.042 0.000 0.000
Pa0,
PCV-VG4(n=34) 287.36+38.05 259.24+34.17° 264.78+35.46" 283.19+37.42
VCV 4 (n=34) 289.21+41.34 224.58+31.92° 229.06+33.61° 284.57+39.83
il 0.19 4.32 4.26 0.15
PAi 0.848 0.000 0.000 0.883
TE: 5T NI, 2RA590H%E X (P<0.05).
®4 MABETEMNSFHRSINEEERILE (mmHg, x+s)
Table 4 Comparison of lung ventilation function indicators between the two groups
at different time points (mmHg, x =+ s)
41531 T, T, T,
(0]

PCV-VG4(n=34) 353.79+43.36

291.47+38.21°

287.26+36.89" 349.18+41.50

VCV#(n=34) 350.27+41.76 245.52+35.11° 242.34+35.64' 336.46+39.22
e 0.34 511 130
Pt 0.734 0.000 0.000 0.198
PO,

PCV-VG 4i(n = 34) 40.43+7.74 71.59+11.62" 78.41212.06' 41.46+8.04
VCV#H(n=34) 40.89+8.17 89.27+14.34" 95.62+16.39" 41.82+8.52
o 0.24 4.93 0.18
PfE 0.812 0.000 0.000 0.858

TE: TS T R, 2ERAagitEE Y (P<0.05).
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*5 MABREAFEMNSFRAFEREE (vxs)

Table 5 Comparison of respiratory mechanics indicators between the two groups at different time points  (x + s)

4151 T, T, T, T,
W<t/ (mL/kg)
PCV-VG 4l (n=34) 8.17+0.84 9.15+1.12° 9.98+1.36 8.23+0.97
VCV4(n=34) 8.21+0.89 9.27+1.18" 10.12+1.52° 8.39+1.04
t{E 0.19 0.43 0.40 0.66
PAE 0.849 0.669 0.690 0.514
PetCO,/mmHg
PCV-VG41(n =34) 35.27£1.56 37.06+2.19° 37.24+2.06' 35.39+1.74
VCV4i(n=34) 35.19+1.44 37.14£2.23 37.47£2.39" 35.47+1.95
fE 0.22 0.15 0.43 0.18
PIE 0.827 0.882 0.672 0.859
Ppeak/cmH,0
PCV-VGH#(n=34) 12.79+2.31 19.3423.61° 19.51+3.85" 13.17+2.57
VOV (n=34) 12.52+2.17 26.04+4.05" 26.28+4.53" 13.02+2.83
E 0.50 7.20 6.64 0.23
PAE 0.621 0.000 0.000 0.820
Cyy,,/(ml/emH,0)
PCV-VGH4(n =34) 43.78+6.30 35.72+4.417 37.82+3.51° 43.09+6.27
VOV (n=34) 443127.16 27.96+3.67" 34.47+4.29" 43.45+6.68
t1H 0.32 7.89 3.52 0.23
P{H 0.747 0.000 0.001 0.819
I 15T R, ZRAGIHFEL (P<0.05).
*6 MABERDHEELZEZRMPPCIHAMERLLE 51(%)
Table 6 Comparison of the incidence of intraoperative complications and
PPC positivity rate between the two groups n (%)
47 [EI(0ES R4 IR TR BRI I AE IR SR A PPC B3R
PCV-VG 4 (n=34) 1(2.94) 1(2.94) 1(2.94) 3(8.82) 1(2.94)
VCV4(n=34) 2(5.88) 5(14.71) 3(8.82) 10(29.41) 8(23.53)
P! 4.66 461
PIE 0.031 0.032

55 20 i A BT o B AT AR TR O SRS,

FEL . IR IR M = MRS, 25 B

3.1 LRRCC B T i B9 o) &3

T AW R, OO R s R A R A 2 b

AREE R, S BIES3 6. af Z—. LRRCCIFJEEAWAR T RERS, Sl
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S E N EZEYT F B, [H LRRCC R Pl 4EHe<
W& 1 7E 14 mmHe 7545, DASRAETE R A ARES, HoN
s —ANFITFAR PR ZS ], BETARRELIUE &
W&, ZRIE S IRAL R, BESIE N R
AR R, AL R 43 1 JRURS: R s v )
i, BEEMANEYELE LR, SIRILEE, HEs
TR O M A i, 5 B0 46 <0 32 B i K b 52
™, Ak, CO, BRI A, 2B IR
MAEREA . BOFRLI, 45 HniEsE s IrtmE
OVD LIk %, W+ DIRe PR, K LRRCCH]
B, XD REAAAE RS2, FEA 4 B SRR
Wi, SRECEHRE AR, MR E
3.2 PCV-VGHES

VCV RREAE LRRCC AR g SR B,
PRI 7 OB Y, ik 4 I T Tk B 0
{E, ZENBITN M =5 b 5 W A 22 SR, X6 Bt R;
fiRAl, B #EAGE R AN F 5 KO 7 n] 3RS
T, AR TS A, Ah, B
SENIE, IREFEISEGR KL, THPCV-VCH
— A E AT, HARE VOV AR R E
(pressure controlled ventilation, PCV) X [ Ft il < #
AP, T e AGE N R s, A
A IS A SGE N RS SE, X — IR IS
FEFIMBOH PR %L, TR ARIE A () RIS, e B bk
IR P He, 48 s IR P AT 4 96 £ 308 A 0 P <
R, IR AR A
3.3 PCV-VG#VCV#EX AT LRRCCHILE
331 SR F o Em AUFRGEREHR, WA
BET,. T,. T, MT,H S MAPFIHR b, 253847
Gl . UL UL, PRI SR R o AR
MBI )5 KA % B .
332 AR AR @ RERTRA RS S, fE
ABEHER, FEGESE TR, CO,EHE A i
BT, T PaCO, & f FHist, FEARRFSE
WAL E T,. T, R T, B} 5 PaCO, ¥ F T Bf i, {0
PCV-VG A BALTF VOV AL ; P4 E T, T, i
PaO, ¥ T T, if 5, {HPCV-VG LI B8 T VeV 4,
XP7R . PCV-VG BER (U I I e b & A 44
Kiesh, SR K. VOV R R 75 38 1 2L a9 hn
JERARAS 0 I 0 AL, i R SE R T
CO, AT PR F I3k i 1 1 IV P 5 0 PCV-V G REZ

G 1A ) RS Sl S, AR
SEFIRBOK-, FFER ORI E AR A s SR X
PaCO, fil PaO, (A FI 0
333 iAo @ APRH, PCV-VGAT,
HT, B 55 OL (4 FEAIR AT P, O, I 18 &5 R FE 35 4 vev 4
AN, XTI PCV-VG B T4 SO I H] A i<,
ie. ASHEE K PCV-VG R BER RIS I
BN PR BT KT, IR, NIMTREAR
SR, P AR A E,
334 FR A F @ Wik, PetCO,. Ppeak Fll
(OMP 351 Ve K o< OF (=1 M W8 s =L AN o T B S
FOE AR TR, (R SE N TR R R, AEALGE
Sl g RS R, AR, PCV-VG 4
T, 1 T, I 5,38 4 Fk L PetCO, B34 25 R B 5 VOV 41T
FESE LT, R, e 2 Ppeak 95 w5 MR B2 AL C,, | AYREAIG
IREEEE VOV AL/, X4R: PCV-VG A F TS
JE U1 [ FR DI g 2448 bR . VOV AT RS R R
JE# R, Al REUME AN, . PetCO, A
Ppeak 7+, C,, FEAK; 10 PCV-VG AR 138 Uk %
A B ]S TATRAG ,  EL2M AR Fil IG Ry 4 450 3 <
RPN RGO, RIFERIESE, R T4ERTHR
J1E R,
335 A EAPPCMMEEF &G AKIFRFP,
PCV-VGCAAR I KAE (R . AREAMUAE F = A R
MAEZE) Bk A RMPPC BHME R F VCVA, 5
B AP SR A AR, XK. PCV-VG AR
HIERAE R PPC Y & A o AT IR, T BB 108 U
KAETIENUARGER: R AP A A GIRES, WD IR 727
A K.
3.4 AHEHIFRYE

AR FENAFEA RN, HAOE B R REER,
SR TTREAATE IR . A FEE el 2 REBLEAS IR
KAEABIFTEAG L ST

2 BTk, LRRCCARHRELPCV-VG B, 7E
SRR AT SR, PRUENTHINRE, R
WSy, DA EfES vev B B 2, AR T
IR 1 R A AU o (AR R R

&

=

% X B
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