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Clinical observation of lung protective ventilation in elderly patients
undergoing laparoscopic colorectal cancer surgery
LI Ying, ZHANG Tie-feng, JIANG Hai-bin, et al.
Department of Anesthesiology, the First Hospital of Lanzhou City, Lanzhou, Gansu 730050, China

Abstract: Objective To probe into the effect of lung protective ventilation strategy ( LPVS) on improving pulmonary
function and occurrence of postoperative pulmonary complications ( PPCS) in elderly patients undergoing laparoscopic
colorectal cancer surgery. Methods The clinical data of 60 elderly patients undergoing laparoscopic colorectal cancer
surgery in the First People’s Hospital of Lanzhou city and Shaanxi provincial Cancer Hospital from October 2017 to Octo-
ber 2018 were retrospectively analyzed. Both the observation group and the control group included 30 cases. During the
pneumoperitoneum period, the observation group was ventilated with VT 6 mL/kg combined with 5 em H, O positive end-
expiratory pressure ( PEEP) and received lung recruitment every 30 minutes, while the control group was ventilated with
VT 6 mL/kg mode ventilation. The oxygenation indexes were recorded 1 minute after tracheal intubation (T1) , establish-
ment of artificial pneumoperitoneum 60 minutes (T3), 5 minutes before the end of operation (T4) and 10 minutes after
extubation (T5). Respiratory mechanics indexes were recorded at T1, establishment of artificial pneumoperitoneum 5 mi-
nute (T2), T3, T4. The PPCs were recorded within 48 hours and 7 days after surgery. Results Compared with T1, the
partial pressure of O, (Pa0,) values of both groups were significantly decreased at T4 and T5. Compared with control
group, the Pa0, values was significantly increased, calculated alveolar-arterial oxygen partial pressure (PA-aCO,) was
significantly decreased, whereas the oxygenation index (OI) was significantly increased in observation group at T3. TI1,
dynamic lung cdyniance (Cdyn) of both groups were significantly decreased and the airway peak pressure ( Ppeak) of
both groups were significantly increased at T2 and T3, end-tidal carbon dioxide pressure (PCO,) of control group was
significantly increased at T2 and T3. Compared with control group, Cdyn was significantly increased in observation group
at T2 and T3, Ppeak was significantly decreased in observation group at T2, T3 and T4. The incidence of pulmonary in-
fection and hypoxemia in observation group was significantly lower than that in control group 48 hours after operation, and
there was no significant difference in atelectasis and delayed extubation between the two groups. There was no significant
difference in PPCs between the two groups on the 7 day after operation. Conclusion For elderly patients undergoing lap-
aroscopic colorectal cancer surgery, LPVS can improve pulmonary function and significantly reduce the incidence of
PPCs.
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( postoperative pulmonary complications, PPCs) 1 £ | |fij
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10 7 S RIFE 22 M T 268 — AR B e /0 B 74 48 I 9 2 Bt
ST IR I B 45 E B AR IB ARIA YT 1Y 60 141 £
F IR GORE, AAFRUE: DASA 43 1 ~ 94
I 65 ~ 75 % ; QREA: TC1E PO i 50 3 @A I M 4
CT Bk i< o3 B il D BEHE A TE o HEBR b vfE : DFF
TER R0, | 5 50 1T 25 AN BB fd FH 09 UK OE I (positive
end-expiratory pressure, PEEP) S X & @F T
R TFAR L @ikt B VIR, O IR 4S5 B
HIAARBGEEAR ; @B EELR S, AR, TAY
i [l —2H B2 AR Sk, AR PP i PRI I ) > 2 he ARl A
[) 30 S 2 4H WSR2 (LPVS 20) Rkt B2 [ 45
EPEREEC(VOV) 4], 441 30 6l ARBF5E 22
S N R Bt T 74 45 g 15 e A0 B 2% 5% 2 ik o 5
i, FE K KR R S A 5 8 F s W E 4.
1.2 Bk AWM IKRE . AR
R, ATARZE G ISR R KGR B, 3 7LIR
MR . WA (HR) (PRI (RR) (JERI MR (BP) |
iR AE AT EE (SpO, ) ik HL BUL 6 B (BIS) o 78 J= bR
AT IR EE R EAE T Sl K i R SRAE B A R Sl ik
JER I o BRI BRI Z25E 0. 04 me/kg T 75K e
0.4 pg/kg MKFE WK 0. 2 mg/kg T 2K Bl iy )72 £
0.2 mg/kg. THI =4 BN 38 <, 7B E BRE R L
PRI 3L R R B 4 TR AL S5 EAT AT N AU R R
TN RN R LA T HLE <o AU N SE U
73412 mm Hg(1 mm Hg =0. 133 kPa) , J- B F R
SR REARA Ay KA R A0 ( Trendlenburgt {443 ) o JBRTE:
YEFF AR SN B 2 mg/ (kg + h) EGIFKJE 0.2
g/ (kg + min) BT ZE#% 0.1 ~0. 15 mg/ (kg - h)

FREL Ao W B 0 48 35 P 25 9, 4E+F HR Al
MBP 5 sy i B A i aed FERREL Y 20% , 4E 47 AR BIS {H
1E40 ~60, FAREH G 15 BRI L B F 0Pk R4
Ja R T IR AR I % (PACU)

1.3 duEAFE  RMTETE RPN < ,2 4
BB E I R A2 8 ] #E 2C ( volume controlled ventila-
tion,VCV) ,VT 8 mL/kg .RR 12 ¥¢/min I: E Jy 1:2 4
JitiE 2 L/min (FiO, 60% , AR 11 E FiO, A ffiH %,
A NTAME, WE VT 28 6 mL/kg, RR {50
12 Y%/min, I J§ 5 em H,0 PEEP (1 c¢cm H,0 =
0.098 kPa) , [A] i} 4 ff 30 min 2753 — I il &2 5K R 455
I AR AGE AR IAE 10 ~25 em H,0, P, CO, 4Eff
1£30 ~40 mm Hg; Xf 84 VT 2y 6 ml/kg . RR 25 h
15 ~ 18 Y/ min 45 1 3 <, A v AE B A5 ] M2 Py, CO,
Ak GBI, N TRIEG G 2 HEERE
HARMERNEAE N, R AT R AR, A R O
6 I/min, B.Z& & PACU,

1.4 MEFRAF WCREFIERHES 1 min(T1) g
SN TAMESG 60 min(T3) (FARZEHH] S min(T4) 4K
5 10 min (T5) I 21 () 2 ik 48 43 & (PO, ), 358 il
8 - Bk M5 B 22 (PA-aDO, ) MFIRFEEL(RD) A&
F&%(O1) , 78 T : DPA-aDO, = (PB - PH,0) x
Fi0, — PaCO, + R — PaO, ( PB 3 K< JE 760 mm Hg,
PH,0 25 i F M M7 S & 47 mm Hg, R NI 0% R
0.8) ;@RI = PA — aDO, = Pa0,; ®OI = Pa0, + Fi0,
IR AEHE G 1 min(T1) (@7 A TG 5 min
(T2) S N TAMESE 60 min(T3) (T AREERH] S min
(T4) I 2 L IE W s ( Ppeak ) MR S8 ALBK 73 1K
( Py CO, ) | Jifi 2l 25 5 )iz ¥ ( Cdyn ), Cdyn = VT =
(Ppeak —PEEP) , iC5# AR J5 48 h & 7 d PPCs ) k4
TE L, PPCs AL4F Jifi AN 7k | it 30 Sk e AP 40 IALAE | 2B 38 4k
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(][] A5 25 8 A 1 b AR FH i 2 0 i 25 40T
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B,T3 B ZI W %841 PaO, B 5 7t &, PA-aDO, B &[4

fi%, Ol g T (1 P <0.05) , W& 2.

F1 2HEFHEERSEEWETFARRE RIS (v £5)
P B (% ) ] ASA 535 [ (%) ] NN
2051 %L F(4) BMI(kg/m*) F AR A] (min )
% s I I
WELLH 30 16(53.33) 14(46.67) 69.34 +3.12 24.58 +3.83 6(20.00) 24(80.00) 155.22 +24.28
Yo IR 2 30 15(50.00) 15(50.00) 70.24 +2.29 23.90 +4.46 7(23.33) 23(76.67) 158.60 £20.78
Giitm 0.067* 1.274° 0.634" 0.098* 0.579"
P1{H 0.796 0.208 0.529 0.754 0.565
G R BVl (E R SR (8
R2 2HEBHFEERS EMETFAREAGHERE (x £5)
Pa0, (mm Hg) PA-a0,(mm Hg)
4150 ¥ FE P = Fi Pl
i Tl T3 T4 5 f i Tl §K] T4 5 i f
M4l 30 241.08£61.32 221.30 £68.69 198.52 +69.46* 175.87+72.41° 5.150 0.002 105.9058.47 119.71+61.78 82.36+61.18 79.23+55.86" 3.191  0.026
WA 30 27368 60.80 260.89 £62.80 201.31 +62.18* 181.61£69.26* 14.785 <0.001 ~ 106.68 £52.87  81.67+54.58 75.23 +50.31% 70.68 +52.48* 2.797 0.043
¢l 2.068 2.330 0.164 0.314 0.054 2.527 0.493 0.611
Pl 0.043 0.023 0.870 0.755 0.957 0.014 0.624 0.544
RI OI( mm Hg)

] % F P F P
R Tl 7 T4 15 f fi Tl iK] T4 15 f f
KB4 30 0.41£0.87 0.54:0.90 0.42:0.88 0.45:0.77 0.143 0.934 431.73:112.21 368.84£114.49 330.86+115.76* 390.82+160.91  3.281 0.023
M4 30 0.40+0.88 0.31:0.87 0.37£0.81 0.39£0.76 0.071 0.976 441.13+99.67 434.82+104.67 335.52+103.68% 403.58+153.90  5.074  0.002
1l 0.044 1.006 0.229 0.304 0.343 2.330 0. 164 0.314
P 0.965 0.318 0.820 0.762 0.713 0.023 0.870 0.755

W5 T W%, P <0.05,

2.3 2AEH PR FHAFLE 5 TR ZLE,
T2 T3 it %] 2 240 Cdyn B i [ A%, Ppeak B & 43 5 (1
P <0.05),T2 T3 ihf %] % B 40 Py, CO, B 2 T35 (44
P <0.05) , WARLLE I T Py CO, 2 5 HLE I3 7

X(P>0.05), 55X A, T2, T3 B 2 W54
Cdyn 1 FHi (¥ P <0.05), T2 ~ T4 B %) WL 52 40
Ppeak B T (3 P <0.05) ,T1 T2 T4 f} %] 2 4 Py,
CO, ZR LI FE (¥ P>0.05), W53,

R32HBFRIEBS EE TR BE W #1805 LA (x £5)

Cdyn(mL/cm H,0)

wE B o o = o F i P i

X HAZH 30 46.81 +11.09 25.07 £5.21° 24.69 £7.50° 39.47 £7.85° 53.796 <0.001
WiELH 30 46.51 £13.03 29.46 £8.27% 30.23 £11.87¢ 41.33 +11.66° 16.451 <0.001
tH 0.096 2.460 2.161 0.725

P{H 0.924 0.017 0.035 0.472

wE B Ppeak(em 11,0) F i P

Ti T2 T3 T4

Xif B2 30 14.08 £1.93 23.27 £2.82% 22.44 £3.70° 16.34 +2.20* 81.231 <0.001
WLELLH 30 13.77 £2.53 18.88 +2.11* 17.06 £3.33* 14.02 £2.61 25.448 <0.001
tfH 0.534 6.827 5.919 3.722

P i 0.596 <0.001 <0.001 <0.001

w PETCOZ(mm Hg)

qH B o 5 = ” F i P

pogiiekaty 30 33.53 £2.59 35.30 £3.42* 36.75 £3.90° 33.83 £3.08 6.121 0.001

Mg 2H 30 34.24 £2.11 34.93 +2.59 34.76 £3.01 35.00 £2.83 0.501 0.682

t{H 1.164 0.472 2.212 1.532

P{H 0.249 0.638 0.036 0.131

.5 T HE, P <0.05,

2.4 2485 EKRE48h7dPPCs X ALK A
J& 48 h N 2 HBE TR kA a1 4]
PSR g , %o HRZH Y B 3 1) 5 A Mo AR e A 25 A, O
A1 8 SpO, KT 90% , X HEZH 3K 6 i,
T A TR B P AR 24 b B AR R A SR IR A,
XFHRZH LA 1 5] SRER 2 i J e AIGAACIMLAE 1) & A

U AR AL IRAL, 2 S GeE 8L (B P <0.05) ;
T A SRR L 2 48 P 5 S it
MR (B P>0.05), WK 4, RGHEHES T 7,0
AL 1 SRR EB 1 90 4L LA E 9 s
RRALYYAT | ISR 6 B 4ELILRE 4 .2 41 PPCs
A R AR X (P >0.05)
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R4 2 UEFRIEGS EIE T AR B E R RSE

IR L% ) ]
215 Fg MEOEOE REIMAE  ERIRE IR R
WLEZ L 30 1(3.33) 1(3.33) 0(0.00) 2(6.67)
X HEZH 30 3(10.00) 6(20.00) 1(3.33) 10(33.33)
XZ el 0.268 4.403 1.017 6.667
P1{a 0. 605 0.044 0.313 0.010
3 3 i

MBI E )12 B T4 E e SR R 3R 57
SR X AR RS e A0 P IO B R R i
WISk RGE o, R RS T A X B AR5 T
WA SR ME KRR S RAMESE I E T AT
R ERTG BT R, X T RAERE,
R N AT B IR A AR A — 7 Jm R, L& 7
N TS AN Trendlenburgt {443 % £ 2 fili ) 5 F1 PPCs
D7 A 0

HE B T AR 75 B R Y CO, SR 1 DA S 42
Ji Trendlenburgt {4 LAY RFARMEF . BFFEIESLA
1 Trendlenburgt (A (4 CFN CO, “E I3 # AT LA
g s PR 0 R B3 v, B IS o, T s St )i
YE R EAHRE T I, SR ARG MIE" . BERY
BREITHLAE , R Ol D RE R it 25 W, i
L7 A TR REATR: , A1 ahe AR i O 7 2 B 4R 45 T R B AR 4k
Xf PPCs Mo AR J5 KB AT BN s 0 e B4R R
BATIEI B T AR, 16 49838 4 A9 38 A A5E 2k £ i A It
N MR A DIRE AU EE

ZEARHE S (VCV) FE J1 4 38 <, ( press con-
trolled ventilation, PCV ) =& H i &) 12 MAE S DL
A . VOV B RERIE I RIS, S8 4 8k
A 0PI, FFIFM LR, (R R s A A = 2
BRI TR, 5 BRI B AR . POV A
VCV A TE g A, b5 RS G, A AT ks
TR/ ML AR, {H 38 7 ) 32 il Wz 4 52 1), AR ]
REHBLE AR o BERHE G TR M I A L il
PrE ORI (LPVS) gt i . LPVS J& 45 7 /Nil
At E IR 5K S Y PEEP 45 5 3Ok BT T I ZE A
PRI, A4 AL oot i D R, 920 W g AL AH 5 14 it
P PPCs 9 %A RARBE T 2 A Pl S sfemg
GU W J %IRRT R B, 25 T /N S VOV il
S8R E VOV Sl i, BT AR it 45
M PPCs (& AERM . HE/NE W IR EI RS
—,— B A N B ARE A 4 ~8 mL NH, fH
A5 IS S /N R N fle B il G S 3 AR AL, Bl
ZIN S T A R ol A5 T e 358 55, O 9 B 40 1 A P
BB G 2, W 0 A B 4 i iR . YANG D
SEUT AR Bai T/ NIV VOV AR ] E S5
AT R AS 4, B R R ek & AN 5K, RO AR f5

RAEMLAE AR 2T o ARBFTE TR BRELIN AT 6 491 i
AJE PR AEULAE o 7 Il 52 s AE A U8 a7
I RFEL L T — 2 I R] Y LR BT 4 e i
1, A ZE R 0 il 2 K, D RE AR U R, G AR i I
P, AR PA-aDO, , REAZ W] 2 i35 LI A & T RE, W] i
AT LA PR /N T L A Ak 2 B A sk 3
24 PEEP REAEHRIHN I 8 T AR A v XA XS IR AL
PR M), e s 900 A e <O s g J 3|, T B L M 9 25
BEq , DR BRI A=A I e 940 R KT T3, 48 5 it 5 e J8 i) O i
P, B S B8 i PN 38 A/ L F A 1 SR AL A
AUIRE" . X PEEP Bl A9 2 , W5 2 BLAE i i
SRIGBOE S em H,0 1) PEEP & LPVS Hhig m A 570
g b PPCs A ROTIE™

AW FE U I B T AT 45 AR ARIA AR I A R
HOUEE ] LPVS  TE/INE i PR UETE 0 Al |
SE I i 52 K -PRIBR 45385 2 PEEP 5 Xof MR ZH S /N <
it VOV AREE A, [ 4 e I 28 A PRAIE A 7338 <
A il o

Pa0, PA-aDO, |RT,O1 J2 ¥ fy 5 4 44 S R
febR o PaO, (RIUIA 7K 5 1l N 233 17 0 ; PA-aDO, J2
FIWT R BN RERY 8 A5 , R B RS 20, T v i)
W7 TR N 3 TR O A A B D R S
AR B s RT P Bl ORI e S #e 2l BE L RT > 1 R
i S )RR ISR 2 5 O 4% B fii 3 < 70 it 4ok < s %
OI <300 mm Hg I3 25 G MlIF R SHRERE % . ASBIFTE 25
R, HAUERHE S 1 min E, FARLGEHRAETS min,
PG 10 min 2 21 PaO, R R FE; M5 %0 B4 L
B, 60 min WAL PaO, W] 2 Tt , PA-aDO, B
BREAK, Ol IR T m . WA AR LA, ARG
60 min [, LPVS YEE4F B4 G S REVR S 07 T W A
TERAl/ N R VOV T8 ATURE

Ppeak ,Cdyn F1 Py, CO, JZ 3P4 58 PR ) 27 1045
bro Ppeak Thimg S e it M5 07 4 R A1 5 U BEL T B T
Cdyn $&/R— & FEJ1 PGy sk 95 B2 52, T LA 5h
A B W R S 40 v i 7 R AR A S R R T OG5 Py
CO, Wia =T BE , Al FH A 0 U fii 960 J0 355 s ek R il i
MR, APFFREE R R, SREWEEE 1 min 1L
8,585 5 min 60 min 2 4] Cdyn 34 B] 2 A%, Ppeak
P W HRA Py CO, WS Ty 5 5 0 B FL AL,
KRG 5 min 60 min WELL Cdyn B T+, U5 5
min .60 min, FRZERE] 5 min WEL 4 Ppeak B T
Ko ASBEFERIN B, NS X IR P, CO, BAE
IEHEE A, HU] AR 5 T & T g4l el
WS IR T 45 bR ] LA, AU 5, LPVS 78
B B W 207 W] AL T B Al N <
i VOV il R
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48 h PRSI R AR S AR PR A R IR T
Xt L2 2R AN 5k HE SR 5 SF AR O FLBCIG 22 5t R
JRHEVIZR T K, 2 3 PPCs KA R LT E 575
il LPVS AT AR E ARG A A DREMIKA

AWFTE MAFAE— € Jay B - OFEA D s QAL T
ASA T | T8 s OPPCs RANG LA B ARGER 7
K, BEA B 6] (38 B T

gi b /NN RIS PPEP Ko IN i 52 5K (1 fils £
P R (LPVS ) Fl T 4R I8 I B 4 B e R
BE A APER RS B A G DI RE , SeE I D BE ; B
AR AR AR ST Y R A, BERE AR AR I fid
FRIFAAE (PPCs) By R AE LA, BT AN T2 4F & AT
NI B 45 i TR I, LPVS J2 %2 4 v] 47 iy 3l <
2, AT R 6% 18
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