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MJE1h (T, FeA L% RE20min (T,) #iishhF84F [FHHME (MAP) Ao (HR) | &
AT [Shhkfh — BB & (PaCO,) Fedhbki B 4 & (PaO,) ], Mi#AZ MR A4 (O) Foif
WA EE (P,_O,) | R FHF [(MAET. TARZAMESE (PerCO,) . A% E
(Ppeak) Fesh MR (C,) | #9%A, %t MmAEH R IHFLEL A ARG HLE (PPC) MMk
R OBAEBXT,. T,. T,WT,HEMAPFHR L, 2FHAELITFEL (P>005); BHEELT,.
T, T8 % PaCO, ¥ & T T, 8 &, 12PCV-VGAM ZAKTVCVA, ZFHALTFEL (P<0.05); B
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(P<0.05); MAEZFT, T, EP, O, MAET. PetCO,fPpeak AR ZH T T, 005, ZFALRITFEL
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PCV-VG AR ¥ I &9z & & FF2 PPC At F 5 5] 4 8.82% F» 2.94%, B RAKT VCV 4189 29.41% F= 23.53%, %
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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 B .
/IR JER S R AR, C IR T4 B
BRI LRRCC A H G A i i) i 5 55 IR A2 i for
X AILAAR (8 05 A= B B 3 I S 2, HOR b U
Mgy, A R ECR B g R (peak airway pressure,
Ppeak) [ Tb, HERAGEF Sy, 0N B 2R RE
R EChRESZ B, AU R, B
B R T G I 5% B BE 2 1 E ) RE R A
(obstructive ventilatory disorder, ovD) mJHEE, iR
THBLIC MR, ARG R A il 0405 9 AU 85 ™ A
I, X T A IR OVD B H 7E LRRCC 42 5 iR Y]
], TOTRea B LMOE <R, LA R A
P TR . HAT, LRRCCH H R <

42

B FZA WM. AR (volume controlled
ventilation, VCV) FIEIFEHI SRR S. (pressure
controlled ventilation—volume guaranteed, PCV-VG) 15
Ao AR EH, X TEIFREOVD &,
LRRCC R VOV AR, AT BB M A o IR
J&F LRRCC R PCV-VG R AR, AN I i
AR HILEE T VOV R PCV-VG B FE LRRCC
(N FHACR . BRARGEANF

1 #ARERE
— AR
PEEL 2022 4 6 H —2024 45 3 A T A Bp B0 T

LRRCC &I OVD [ & 68 1], FiBEHLE R 1%
SRVCVEA (n=34) FIPCV-VG4 (n=34)., WA
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B RVORHILEL, ZRTGI R (P>0.05),
HAR M, Wk,

PIABRIE: LD BTG AT S 4 E s, HAT
A LRRCCHRAE; 4% > 18 % 5 (RE 4L (body mass
index, BMI) y18.5 ~23.9 ke/m*; {F7EFJE OVD [ 45
1#H IS A (forced expiratory volume in one
second, FEV,) <80%, FEV/H J1lifi ifi #& (forced
vital capacity, FVC) 4 50% ~70%]; XFAMEIE AN,
HREZ 5%, HkbaiE: AIEHFARL; A HAb
JREE R/ 8™ B AR RO s A HLBGE sl SR
RT3 2 (American Society of Anesthesiologists,
ASA) 3% > W%; AMAENNBNG; &
AT LA 3k 2 2 B 55 — W ) 2 B AR B B S I e
EHHE RS 2022-2X (i) -023,
1.2 FHik
120 RArk& RSk ~8h. A%E)q,
W RSN A A RAE [ 0028 (heart rate, HR) . L&A1
L BRI | o TPk i
122 GREE T RRKESRIAME (A7) K
HENRZDARTAEA ), #ECT . H2ETF
H20227064, #A%: 10 mL : 50 mg) 0.05 mg/kg + P
By AR 28 )R il 2i A R A A, ST
B 25 #E % H20051843, FL A% : 10 mL: 100 mg)
1.0 mg/kg + P55 KJE (77T K HEAWAHLA R
TEAE, AMESCT . EZGET H20054171, HLA% -

10 mL : 50 wg) 0.3 patkg + WAFT RS (A=) % .
FEdlZy Ggm) ABRAR, #ESCS: JB2X4017,
B S mL : 10 mg) 0.15 mgrkg, WUFAJFATUE T
TR TR A R R e AT LG <o E1 T4 SN ik
SR, ZeAsEh KR

123 R ¥ R B 4%dx HREENAD
6 mg/ (kg-h) +HiZF K (LB 4. 1L EARZANL
AR AR, eSS S H20143315,
. 2mg) 0.2~0.3 pg/ (kgemin) + JIFAT 2 42 8] Wt
25250.03 me/kg AERF MR . BH BCELARE iz, R
HL SURE B4% 11 7E 40 ~ 50,

124 A7 %k VOVALREVCVER, PCV-VG
AR PCV-VC I, WEV G i 8 mLke, I
WA 16 ~ 18 W/min, WEAF LG 1: 2, FJJBR
35 emH,0. ARHRHEIFAOR bt % (end-tidal
carbon dioxide partial pressure , PetCOZ) Xl v A A
HIEEE, f PetCO,4EHFTE 35 ~ 40 mmHg, RHYERFS
Ji % SI7E 12 mmHg 75 47 .

1.3 MEZEIEIR

1.3.1 s 5 35 AF K JH BeneVision M19 W54
G 52 B SRR (T,) . #5285 30 min (T,) .
SRR 1h (T,) FSIESEH5 20 min (T,) HF3435h
J(kH (mean arterial pressure, MAP) FIHR,

132 A dRAR BURET,. T,. T, TSRS

x1 MABRE-MWABLER

Table 1 Comparison of general data between the two groups
il PS5 /2 ) 1151 AEIR % BMI/(kg/m®) ASA 34 (1T ME) /151 JiEE B A2 em
PCV-VG 4 (n = 34) 19/15 53.26+12.74 21.59+2.03 2717 3.73+1.12
VCV#4(n=34) 21/13 54.71+13.35 21.73+1.85 25/9 3.67+1.09
X/t 1H 0.24 0.46 0.30 0.33" 0.22
P{E 0.622 0.648 0.767 0.567 0.824
2H 51 SIE T E] /min W /L R A /mL PR £ /mL
PCV-VG 4l (n=34) 129.51+13.37 2 831.26+351.38 257.78+24.12 602.75+82.54

VCV4(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

TE: PR XE
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Jok i, D5 Bl ik — A8 A B 3 s (partial pressure of
carbon dioxide in arterial blood, PaCO,) FIZfJJk il 4 53
J% (arterial partial pressure of oxygen, Pa0,).

133 A it da s EsREBET,. T,. T,MT,
B A F5%0 (oxygenation index, OI) FIfilivfl—3hJhk
A 43 & 2 (alveolar-arterial oxygen partial pressure
difference, PA_HOZ) o

134 sPR ) FAEA CRBET,. T,. T, T, K
MR PetCO,. Ppeak AN (dynamic
lung compliance, Cldyn) °

I A TESRAR IR A S5 il B -
(postoperative pulmonary complication, PPC) % 4 1%
Oy ARAPIFRAEASS . mim CBR R/ sk =140/
90 mmHg) . fRAAUMAE (M2 IS 28 B2 Sl il 4 AR A
FE <90%) Ml B BRI AE (I W pH {H < 7.35,
PaCO, > 45 mmHg) . RS/RARRY, XEERF
7AW PPCTLIPFE, S/RARRASIURH, i
M R 7R B SR BRSEAS 5 1 4R RO 11.2 % 1071

1.3.5

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

1.4 FitEH*

I8 1 SPSS 25.0 Ge it 2= 8 o3 A gl o ARG IEAS
YA THE ORI AR = brfi s (v xs) ik, 4l
FOBR ST REAS e R 3, 2H P HL 3SR B R AR ¢
K, 2o aSAkH He AR A I e Ty 22930
THECTE RG] (%) Fox, WERRH YRR,
P<0.05 W ZEFAGIEE XL

HR

W20 238 A [ B 18] s IR 3 1 F 38 RR EE 3R
PR E T, . T,. T, 81T, i} &5 MAP FTHR H 3L,
ZRH s FE X (P>0.05). WL3k2,

e,

2

2.1

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

41531 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

VCV 4L (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

P{H 0.516 0.815 0.882 0.603
HR/({X/min)

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

VCVA (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 WABENERESMSIEFREE

ST AR, WAHBHFT,. T,M T, S8
PaCO, W T+, (HPCV-VCAW BAR T VeV, 2
SIAGEE X (P<0.05); 5T, 5 Hd, Wil
FEE T, F1 T, 15 55 PaO, B BRI, {HPCV-VG 418 &

mEVeVY, ZRWARITFEX (P<0.05),
k3.
2.3 WHBREARRR SRS INEEIEIRILE

5T, B, BRI T, FIT, B 5 O B i
i, HPCV-VCAHW = T VeV, ZRHASIT
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2L (P<0.05), PiLLERE T, HT,H 5P, 0,05
s, HPCV-VC AW AR T VOV AL, %545
PEE S (P<0.05), W4,
2.4 WHHBEREMEIER S FIEHRLE

5T IS H R, WA T, T, B AR
PetCO, il Ppeak W i34 55, C,, WIBFRAK, 2657394
it %@ X (P<0.05); PCV-VG 41T, Al T, B 44

*3 WABREARRRMSIERILER
Table 3 Comparison of blood gas indicators between the two groups at different time points

Ppeak W AR T VCVAL, C, MRS TVCVAL, 25
YRS E L (P<0.05), W#ES.
25 WHBERPHEZERLEZETPPCHMR
bk %%

PCV-VG AR I KAE & A2 58 PPC B 535
h 8.82% i1 2.94%, W] W AR T VCV 4119 29.41% Fl
23.53%, 2RAGIE 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"
VOV (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
P{H 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 @ (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
PAA 0.848 0.000 0.000 0.883
TE: 5T NI, 2RA50H%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 5.11 130
Py 0.734 0.000 0.000 0.198
PO,

PCV-VG 4 (n = 34) 40.43+7.74 71.59+11.62" 78.41212.06' 41.46+8.04
VCVH(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: 15T g, ERAagt R (P<0.05).
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*5 MABRETFEMNSFRAFEREE (vxs)

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

41531 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{l 0.19 0.43 0.40 0.66
PIE 0.849 0.669 0.690 0.514
PetCO,/mmHg
PCV-VG 4l (n=34) 35.27+1.56 37.062.19° 37.2422.06" 35.39+1.74
VCV4i(n=34) 35.19+1.44 37.1422.23 37.47+2.39° 35.47+1.95
2 0.22 0.15 0.43 0.18
PIE 0.827 0.882 0.672 0.859
Ppeak/cmH,0
PCV-VG 4l (n =34) 12.79+2.31 19.34+3.61° 19.51+3.85" 13.172.57
VOV (n=34) 12.5242.17 26.0424.05" 26.28+4.53 13.02+2.83
i 0.50 7.20 6.64 0.23
P{H 0.621 0.000 0.000 0.820
Cy,,/(ml/emH,0)
PCV-VG 4l (n =34) 43.78+6.30 35.72+4.41 37.82+3.51 43.09+6.27
VOV (n=34) 44.31+7.16 27.96+3.67" 34.47+4.29" 43.45+6.68
t1E 0.32 7.89 3.52 0.23
P{H 0.747 0.000 0.001 0.819
I 15T R, ZRAGIHTFEL (P<0.05).
*6 MABERDHEELZEZRMPPCIHAMERLLE 51(%)
Table 6 Comparison of the incidence of intraoperative complications and
PPC positivity rate between the two groups n (%)
4 fEAI(0ES R4 IR TR BRI I AE IR SR A PPC B3R
PCV-VG 41 (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)
X1E 4.66 461
PIE 0.031 0.032

5 207 R A BT o B AT AR TR O SRS,

FEL . IR IR R = MRS, 25 B

3.1 LRRCC Bt it &Y o) &3

T AT, O 3 s R A R A S 2

AREE R, S BIES3 6. af Z—. LRRCCTFJEREAWAR T RERMS, Sl
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S5 E N EZGYT T B, [H LRRCC R Pl 4Ede<
8 17 14 mmHg 247, VIARBESERE A REF, HoN
i —ANFITFAR AR ZS ], BETARRELUE &
W&, ZRIE RO R, BESIENE
ATRH R, AL 43 1 JRURS: R s v )
i, BEEMANEYELE LR, SIRILEE, MEs
TR O, M A i, 5 B0 46 <0 32 B K b 52
M, BeAh, CO BRI AN, 2 3 B0m ik iR
MAEREA . BOFRLI, 45 HniEs s st
OVD a2, WA+ DIRe PR, K LRRCCH]
B, XD REAAAE RS2, FEAR 4 B SRR
W], CRECEHAEAR, MBI E
3.2 PCV-VGHES

VCV RREAE LRRCC AR g SR8 B,
PRI 7 OB Y, ik g I e Tk B0
{E, ZENHBIGN M 25 b 5 W A 22 SR, X6 Bt R;
fiRAl, BT 7R AGE R AR F 5 K OF i 7 n] 3R A8 S
T, ARITSAEAE) pmFE A, eAh, B
SENE, IRESFEISEGR KL, THPCV-VCH
— AR E AT, HARE VOV FUE T EiE
(pressure controlled ventilation, PCV) X [ Ft il < #
AP, T b AGE N R s, A
A ISP SGE N RS SE, X — R IS
JEFIMBOH PR, TR CRIE A ) RIS, e B bk
IR P He, 48 s IR P AT 8 9 A 308 A 4 P <
R, IR AR A
3.3 PCV-VG#VCV#E:X i AT LRRCCHILE
331 R F o Em AUFRGEREHR, WA
BET,.T,. T, MT,H S MAPFIHR i, 253847
Gl UL UL, PRI A R o R
MBI )5 KA 0% 5 .
332 AR AR @ RERTRAER S, fE
ABEHER, FHEGESE TR, CO,BHEH A
BT, T PaCO, & f FHist, FEARFSE
PR E T,. T, M T, B} 25 PaCO, ¥ F T Bf i, {0
PCV-VG A BALTF VOV AL ; F4LHE T, T, i 5
PaO, I T T, if 45, {HPCV-VG LI B 8 T VeV 4,
XHEIR . PCV-VG RER Ik SUERT i or B dabm & R AL
Kesh. SR . VOV R R 75 38 1 2L 19 hn
JERARAS 0 R 0 AL, i R SGE R T
CO, AT DK e 3k i i 1 I P 5 10 PCV-V G REZ

G 1A ) RS sl Sy, AR
Sb TR, ORI, Ak ) e S R
PaCO, fl PaO, (A FI R0
333 A EE s @ AR, PCV-VGAT,
FT, 0] 25 OF (4 FEAIR AT P, O, I 14 /&5 R FE 34 48 vev 4
AN, BKHEIR . PCV=VG BRI AR A 1) A Al <
ie. MK PCV-VG R BER I S I
BN R PEGA BT KT, IR, NIMTREAG
S, PR T AR A
334 FR A F @ IR, PetCO,. Ppeak Fll
Cogp B SCEFIR J) 22 (g AR . FIRIEPRI 3, 7T
FOE AR TR, (R SE N TR R R, AEALUGE
Aol RS R, A, PCV-VG 4
T, FI1 T, IR 538 < F L PetCO, 114 25 R B 5 VOV 41T
FESE, T, R, e 2 Ppeak 95 w5 R 2 AL C,, | AREAIR
IREEEE VOV AL/, 4R : PCV-VG A F TS
JE U1 [ R DI g 2448 bR . VOV AT RS R R
JEf R, Al FEOMHE AN, R PetCO, Al
Ppeak 7+, G, FEAK; 10 PCV-VG A 138 Lk %
A B AT AT A, LS Al il IRy P A5 3 <
RPN RIETKOT, RIFERIESE, R T4ERITHR
TR,
335 A EAPPCMMKEEFE AKPRT,
PCV-VGCAAR I KAE (R . AREAMUAE F = A R
MAEZE) Bk A RMPPC BHME R F VCVA, 5
PRI S SRR, XA . PCV-VG IR
HIEERER PPC YR A . TR, PTRES 1% S
FCABORIENURGERF R AT AR, B DRI 7 27k
K.
3.4 A#HRHBRME

AR MAHEA RN, BAOK AR ERE,
ERNTREFAE MY . A TS ekt 2R BB A TR
KA R 0 E

Zi FJFiR, LRRCCARHRELPCV-VG I, 7E
S AT SRR, PRIEHR S IDRE, TRE T
WSy, DA ERS vev B B 2, AR T
IR 1 R A AU o (AR R R

&

=

£ X B
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