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S(PCV)IFLA PEEP X EF B H MR SE MWW, Fik EBETEBESEAN.CREHTFAREH
51 9, 55 25 4, 4 26 B, 4F#% 65~80 %, BMI 18~30 kg/m*, ASA T 5 Il 2%, BENL/ M4
VP 41(VCV+ PEEP) fil PP 41 (PCV + PEEP), & 41 25 ffil, SE MM VP 4L Vr 6 ml/kg+5
emH, O PEEP ## <, PP 44 Ve R 6 ml/kg X 3 min J5 ¥ # R PCV IFMAH 5 emH, O
PEEP 7S . ic# A EMHE VOVl 5 min(T) AN TS 5 min(T,) @52 A TS 35
min(Ty) S A TS 65 min(T,) FAREE R (T) JLERT(Teo) B Vo L 3h 2l B 7 (Cdyn) \RR,
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PaCO, s F 115 Ml i -3h ik Ui 48 43 JE 25 (PA-aDO,) VR A TR E(OD (PEIRFE 0 (RD 58 AR JF 5 d P
W RIE (PPCOTE AL, &R 5 VP A LA, T,-T, if PP 4 Vi Bl 8 &, Cdyn B B34 K (P <
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0.05), T, i PP APy CO, Al PA-aDO, W] FEAK . PaO, B FH & RT BT &5/ . O B & 4 K (P <<
0.05), RIGHEVIAEH PPCs ZR TR ¥ E XL, &ik PCV B4 PEEP M U B W F& (K
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[Abstract] Objective To observe the effects of low tidal volume control ventilation (VCV)
combined with positive end expiratory pressure (PEEP) and pressure controlled ventilation (PCV)
combined with PEEP on respiratory parameters of elderly patients. Methods Fifty-one undergoing
laparoscopic surgery for rectal and sigmoid colon, 25 male, 26 female, aged 65-80 years, ASA physi-
cal stutes | or Il , with BMI between 18-30 kg/m?*, were randomly divided into 2 groups: group VP
(VCV+PEEP, n=26) and group PP (PCV+PEEP, n=25). During the pneumoperitoneum period,
group VP was ventilated with V; 6 ml/kg combined with 5 cmH, O PEEP. In group PP, the V; was
set to 6 ml/kg for 3 min ventilation, then switched to PCV and added with 5 cmH, O PEEP. The tidal
volume (Vy), dynamic lung cdyniance (Cdyn). respiratory rate (RR), airway peak pressure
(Ppeak) , airway pressure platform (Pplat) and end-tidal carbon dioxide pressure (PrrCO,) were re-
corded at six different time points: tracheal intubation VCV ventilation 5 min (T,), establishment of
artificial pneumoperitoneum 5 min (T,), establishment of artificial pneumoperitoneum 35 min (T;),
establishment of artificial pneumoperitoneum 65 min (T,), end of surgery (T;), and before extuba-
tion (Ts), and calculated oxygenation index (OI), respiratory index (RI), alveolar-arterial oxygen
partial pressure (PA-aDO,) were calculated at T, , T3, T, and the leaving PACU (T;). The postop-
erative pulmonary complications (PPCs) were recorded within 5 days after surgery. Results Com-
pared with group VP, the Vy and Cdyn in group PP were significantly higher from T, to T, (P <<
0.05) . the RR in group PP were significantly slower from T, to Ts (P<C0. 05), the Ppeak and Pplat
in group PP were significantly lower from T, to T5 (P <C0.05), and the PgrCO; and PA-aDO; were

DOI:10.12089/jca.2018.07.018
FEFHAL:110000 LB, b B BERKE W8 5 — B B B R
EAEVE# : TR .Email : wangjuncmu@126.com



e 694 - It R R 27 2 7% 2018 4E 7 A4 34 %55 7 ] Clin Anesthesiol,July 2018, Vol.34,No.7

significantly decreased, PaQ; was significantly increased, RI was significantly decreased, and OI was

significantly increased in group PP at T, (P <C0.05). There was no statistical difference in the inci-

dence of PPCs between the two groups. Conclusion PCV ventilation mode combined with PEEP sig-

nificantly reduced Ppeak and Pplat, increased V and Cdyn, and significantly improved pulmonary ox-

ygenation at 65 minutes of pneumoperitoneum, so should be given priority in elderly patients under-

going laparoscopic colorectal surgery.
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/NI A B R D E U (VCV) BR PEEP i#
AR B AL 8 ) A R R A AR R
g A IR AR il AR A B R ORI B TR
R e A AR (I R S B R B R rh R
SIEEASAL T8 K AR R B
W B AL T kAR 5 A7 ( Trendelenburg) B, [A] A
NV R ARG E CO, 3 R e ik R Il AE 55
)R, Ry AR R AN AR I s A T A R L, AT
FeKE 4 i 8 4 (PCV) B & PEEP R/ il < i
VCV BA PEEP WA il AU =0 47 % oY

BB EFE

—fEFH EBBEHAER T ITEESREER.C
REERAM VI B AR B3, MEAAR, £ 65~80
%, BMI 18~30 kg/m*, ASA 1 % I %. &
HOM I REAE E R YL N . HEBRBRE . A
Jiti R S5 A% F PEEP S8 A0# R BT 2 J8 A il F8 8k
Y R/ Bz 32 0 HLGE S R BRI TR
HE AP ANTAERBEA R 65 min HFalkEE T
A YN A A B ™ R B R I T T
FARE . RHBEPLECT 3R 8 E AL W4 .
VCV B4 PEEP 4 (VP 41) #1 PCV B4 PEEP 41
(PP 41) . 541 25 i,

JRER R BB ANEG, F O ST F KGE T
WE NIBP.ECG.SpO, #1 BIS, BKE:AE S5 17 &0
TR FNLAS W, RRAFS T - AR UK T DK IR 0. 02
~0.05 mg/kg . &FIF KJE 0.3 pg/kg MKITIKTER 0. 2
mg/kg BTl %222 0. 2 mg/kg, TSN HIE < 5
min, A] W05 0 40 7 68 75 T AT RS, e R
A I PR ALATILGE S, BT R PR AT
WHLLL Vi 8 ml/kg RR 12 ¥ /43 1:E 1:2 3
K% & 2 L/min FiO, 60%, 17 VCV HLAE S, A&
H 1 E M FIO, FREEAZE H Ve $EbR R E 5
BE: 504091 X (B —152.4) &1k 45.5+
0. 91X (F—152. 4, # N T EHT VP 410
WAL S EIH % Ky . V=6 ml/kg+5 emH, O PEEP,
AriE A RR 4547 Per CO, 7E 30~40 mmHg;

Volume-controlled ventilation; Elderly

PP 45 Vi J#E N 6 ml/kg, fFi#S 3 min J5 VI
#eky PCV IFMA 5 emH, O PEEP, A i< k%
il € 8 ~30 emH, O -3 & 9 7 7% < il J I RR
35 P COL7E 30~40 mmHg, @ A TAME 5%
HFHE T 30° Trendelenburg i, KJME LW 5 P AH
BAEWE N E AT B A, RBELERE: 120 HIA
100 pg * kg '+ min ' LA 120~2.5%, 4
FF BIS {H 40 ~ 60; Hi 2% K JE 0.2 ~ 0.3
pg - kg™' o min” R BT M R # 0.1 mg + kg™
o h ' EE kR S A e, 0 B O TR M2y .
H:RF HR A1 MAP % 30 I B2 A J L JERbAE 20 %0, F
AREEHRT 30 min 455 1k 52 70 0 2 BT il 2 i, 4 P A
15 1WA B HUEE, IR 0.1 me/kg, R
RS R AN AR TE ST 5~8 ml « kg '+ b, %
T: 1 A5G0 RI BRh 58 1 i, R G55 Bl
A RBEIK 2 = (PACU) S5 R R BE . 3 I LU
e 5 L/min 177 550 48 H 2 % JF PACU, Rth
S S 4+ 1E 12+ 2 mmHg I8 B 1 2F 5 ik
BHrL ik .

MR IAF R BEEREHE VOV EA 5
min(T,) &S AN T 5 min(T,) & AN T8
35 min(Ty) JE# 7 A TS 65 min(T,) , FAREH
(Ts) R HT CTo) B Ve 8l 25 il MR M (Cdyn) |
RR.,S i 1§ £ (Ppeak) ., K i - f5 J& (Pplat) il
PerCO,. 25T T, T, T, F1EF PACU B (T,)
KRS WK INAT LS50, 8 % PaO, .PaCO,, Jf
R L 53 A &5 SR T B Ml 3-8 ik i 4849 1 22 (PA-
aDO,) AGTEE(OD IFMFEE(RD . AT .
(1)PA-aDO, = (PB—PH,0) « FiO, —PaCO,/R—
Pa0O,, (PB N K<JE 760 mmHg, PH,O H=EE T
M FIZESE 47 mmHg, R HIFIEE 0.8); (2)RI=
PA-aDO,/Pa0, ; (3)OI=Pa0, /FiO,, BfiiHEH
T R Az AR H VRN G A5 SRR B AH DG IF &R IE MR J5 5 d il
PR | ARSI AE L PR W 5 0 S R S W R O A E
(PPC)E UL, Wi ARMEA R . (1)l iR g™, #
0 R AR RS AR R, JRSE A IS X
& hr RKG IRk A 25 A i B B B AR A2 s (2O IR
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SMAE™ S W28 N SpO, <90 % H =30 s;5 (3) MFIK
T, PaO, << 60 mmHg ff 8 N £ PaCO, >
50 mmHg,

Y3t oA R SPSS 13. 0 #1755 1t 4y
Mo AR TR A B+ AR 25 (o £5) 8
s A SR PRI SIFEA ¢ K050, AN R
FH EE 52 DS B0 7 25 43 AT 5 A 4 A T o R
57 £ (VD I PG 43437 B0 B) E (TQRO 7R+ 41 18] HL 44k
MBS, TTECR BB R X R, P<
0.05 RZEFAGI¥E L,

& R

JIT A f A 4 TR T 48 58 BURR I RN R R O Bl
WERGE 5 K, H AR KA A o H DE 55 bR B AH 5
JERAE . PR A BMILASA 4 R T
AREFE2Z RIS H 2B LR D,

57T, W re#, T,-T, BE# 4 Ve B 8K,
Cdyn B @3 /N, RR B 5 84 H (P <<0.05), T,-T;
B} VP 41 Ppeak il Pplat B i F+ & (P <C0.05), T
T, B VP 41 Per CO, B i T (P <<0. 05), T,-T,

i PP 24 Ppeak 1 Pplat B &+ (P <<0.05), PP
HEM M P CO, ZRTEHITFE L, 5 VP AL
B, T,-T, B PP 4 Vi B & . Cdyn B 3% K
(P<<0.05), T,-T; i PP 4 RR B i 18 (P <
0.05), T,-T; i} PP £ Ppeak FI Pplat W i [ A% (P
<<0.05), T, B} PP 41 Py CO, B i [ (P <<0. 05)
(#2),

5T, Bfe#, T, B4 PaO, B F (P <
0.05), Ty T, A T, B P4 PaCO, B T (P <<
0.05), 5 VP AL, T, if PP 4 PaO, W &7}
B PA-aDO, BB A, RT B B/, O B 5 14 K
(P<<0.05) (£ 3), Rk, VP HA 2 flEE L
A it R g (1 ) & AR ARSI AE . PP A 1 R A
R4 MLAE . PIZH 3 PPCs 22 R LG H#7 X,

it it
2% B 955 (colorectal cancer, CRC) 2K H &
KRB Z—", BRI F RGBT A E. B
fEgi CRC FA A 1991 i, a4 -~ 24 %
J& ., FERRL AR G YT Lk S AR | 4 B N R N

®x1 WMABRE—RBROLEER

20 51 B B/ LD AR () BMI(kg/m?) ASA 1 /14D F-AR BT H] (min)

VP 4 26 14/12 71.244.2 22.443.6 4/22 144.6421. 1

PP 4 25 11/14 70.4£5.3 21.744.1 5/20 147.8416. 2

K2 BASETRIFHEFHOLE (xLs)

it 41 B T T, T, T, T; Ts

Vo VP4 26 472.3457.2 370.8451.7" 370.8456.7" 369.0471.5" 478.5459.0 476.04-60.0
(mD PP#4l 25 501.5473.1 402.2495.1" 427.84-95.2" 441.0480. 1 478.5+121.0 482. 4871
Cdyn VP4 26  44.9%10.3 24.5+4.7°  23.345.0° 23.8+8.2°  38.748.8  43.949.8
(ml/emH, ) PP#H 25  45.9411.5 31.049.2® 29.1410.2" 30.8410.0" 40.9+12.5 45.3+11.5
RR VP 26 11.4+1.6  14.642.3* 16.5+3.6* 15.944.6°  13.0%E3.4  10.842.5
QR /453 PP4 25 11.540.7  13.8+3.4"  14.542.3" 14.242.5* 10.7£1.5" 10.1£0.6
Ppeak VP#H 26 13.442.5  22.0£3.6" 22.6+3.2° 21.14+4.8  15.6£2.9" 13.042.5
(emH, O) PP#4 25 12.442.9  15.042.4®  17.043.1"  18.043.5% 12.6+3.1" 12.242.5
Pplat VPH 26 12.642.5  21.443.8"  22.043.2°  20.3+5.1"  14.843.0° 12.8%2.6
(ecmH, ) PP#H 25 11.6+3.1  15.042.4" 17.0£3.1" 17.643.5" 12.54£3.0° 11.542.5
Pir CO, VP4 26 32.843.0  34.044. 36.344.0°  36.3%+4.3*  33.7F4.4  33.0%3.5
(mmHg) PP#H 25 34.14+2.8  33.34+2. 35.0+2.6 34.242.8"  34.1+2.6  33.8+2.9

.5 T, &, *P<0.05;5 VP A L#E, "P<C0.05



e 696 - It R R 27 2 7% 2018 4E 7 A4 34 %55 7 ] Clin Anesthesiol,July 2018, Vol.34,No.7

®3 AABRETEARATRESIERMOILR (x£5)

Ef=R el o1 % T, T, T, T;
PaO, VP 4 26 242.6+78.0 230.7+52.7 219.9+77.0 146.7466. 0"
(mmHg) PP # 25 259.8£66. 4 248.1£63.4 261.5+68. 6" 156.3+£72. 3"
PaCO; VP 4 26 36.8+4.9 48.0£7.2° 45.0£7.1* 50.5+5.9
(mmHg) PP #H 25 34.3+£6.3 46.0£7.7° 43.8+6.7° 49.8+6.7
PA-aDO, VP A 26 113.2+66.9 124.5443. 4 135.14+64.7 83.5£56.9
(mmHg) PP #H 25 100. 6+52.9 118.7+£50.6 89.4+44. 9" 78.6448.9
ol VP 4 26 404.44130.0 384.5+87.8 366.5+128. 3 357.8+£161.1
PP A 25 433.04110.7 413.5+£105. 7 435.8+114. 4" 381.2£176.3
RI VP 4 26 0.47+0. 86 0.544+0.82 0.61+0. 84 0.55%+0. 86
PP 4 25 0.3940. 80 0.48+0. 80 0.34+0. 65" 0.48+0.78

W5 T, &, *P<0.05;5 VPAHHL®K., "P<0.05
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CRC trifEfbiRIF FEZ—1. RMATRE SR
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SR R & A KU e X 0 il T B A A%
BMEMZFRE., WTRAEXEFR PR EE
PR E 0 i 4 A b PPCs R 3 5 T 2
JEE T RR IR B U Y — Rk A

VCV i TR < | 52 08 BE 7 0 5t
P52 A B /N TE 4 BRI Bz v AR e R
TS AR A A 2 3 O S e Rl v
Pk E T 51 K MUK SAH S 45 (VILD Y, Ju
ST HEE AN LTS MEAM Trendelenburg & A7 F AR,
[Fi) Fof L 8 2o e vl il 9 S A 3 B R R BT T A
BT P v Y VILT & 8 85 N 22—, 45 )
SETEIAR 5K B9 A5 0 T BT LA T R AN
K R fi v T A BB U0 VR FH . AL AGE A 1] R A Y
() PEEP J& A %211, & /Nl < BB A PEEP fiti f
PSR B BESFEEEEFRPMEH. &
1M GRS A B . /NS = A PEEP (1 il /47
AR N T W ) A A I o CO, B RLE
B A R IE AL TR m K, M & RR BT
T F CO, HEBR I 2 38 n ToRGE <, &5 8K
SUINLAE i &2

5 VCV A, PCV J& F H Jy 4 i L i [E] 5 4
AR, R WU RSO JT RR AT E SR SE AL
WGE S PCV i 38 0ol U 6, A TR <) 90 /<03 TR AR
TR B WU TR, 22 R TR R A DL Rk
198 A A TR S R L X RE AT L ORE s e v

R = I SR 13 S v 2 1 1L S R WP 717
TR B o i A A E AN T L AR A R R
TR VCVHAERMN VI AR A, XA
388 G ) B S R 0% S B 9 DR N K L[R]3 ik
AP AR IR BT LS B PN AR Y AR, ke
BEL 17 6K £ it v 38 <05k B8 BHL g 3 A it 36 38 RO 2
AT B Bl v B iV / QLA L 3 A il AN 5K 19 & A=
AHH T8 PaO, . 18 ARDS 45 B A7 5 5 1 il 1 58
HPEEMEHE, EEEFARANTAERET
PCV # VCV & & R FEHA 1 5 PaO, HlEk 5 0T 1
T35 38 bR UL Bl A5 i — 2D IR TE

AT FE A v R R B il B R 22 3R v L TOF
W AUAR 5 BR T URA R A [R) 6] R 2 AR T I 4R
PRI SEM . BFSE BoR N TG B A1 Ve BB R
XA Cdyn W W 38/)N, i Ppeak F1 Pplat B & 75
X5 ZHT N TARE X R ) A 5 e i T 2 R
M—2, R Bos AN TS E N PP 41 Ve
E4 00 B 5 F VP A Ppeak 1 Pplat B & 1K F
VP 4, X5 Sen %5 BT S5 AR, (EARFR
H)J& VP 2H Ppeak F1 Pplat B % T AR &5 o0 48 R WK &2
EREWHE T KFE, PerCO, IE H {H 35 ~ 45
mmHg, {HAHF 5 Per CO, J& 8 3 5 T 45 3 i
55 IR Sk W T A5, 2 T R e SRR RE L A A A
i, B AR o 28 56 M 19 K Per CO, 4 R5 7E 30 ~ 40
mmHg, fF R B8 A TS 35 min J§ VP 4
Py COL (B B T8 IE W8 N, B E 16 5 U
BT S R 4R P COL ZEIE R LRI, A
T3 35 min B FL 2 F RE5H VP 41 RR B 2 PR



It R R 27 2 7% 2018 4E 7 H 4 34 %5 7 ] Clin Anesthesiol,July 2018, Vol.34,No.7

* 697 -

F PP 4. 7 Lian "W P &L, PCV & VCV
ME— A IR WAL Ppeak, 75 WFEIE A4 7 1 22 % L5
TR S 7 AME Movassagi 2517 BF 9% Hh [R) BE & R
PCV fil VCV W4 B #H A A SHZ W 2 5 LG i
B, XAl ae A H bR AHE O il D AR SE A s N T
SIS R JE A oG . ABFsE . AN TR 65 min
i, PP 40 PaO, Bl & T VP 4. PA-aDO. A fiii
T 5853 TR B ik i 48 o0 R 22 T) Y 224, R AR BIF 5% v
AR W i B fi 48 SR DR HCRE 1 A 48 B . BX PaO, fig
T R e B I RE O R 8 & 45 8k, 2 S ik Jifi
A R R 2R S 8 bR . A /DT 300 mmHg
BB R T T D) B BB 5 RT A W 2 5 45, 2 S i
WAFA LI BER 27 G EFE bR, L PA-aDO, . O
A RI =AM 45kH . N TR 65 min B, PCV B
& PEEP il U AR i3 48046 07 T B AL T/l <
KA PEEP @A, BFEARE 5 d lidIf & AE
ZFRGITFE L, TaE S WE N DA e, A
IR RBRYEE T (D BREBE T ASA T a1l
P AR s () RJFAXRE DT =5 5 KRR A B
KB [A] PPCs (38 B2 10 285 (3) <M I ] A7 XA BR
AW EMA TS 65 min i PP 20 PaO, % VP
M, RAEMESER M EK, PCV B4 PEEP
AR BN A IR G PEEP 38 AU 2 ek 8 I 1
AR B B fEE— 2 Y.

2 BT, MR CRC AR, PCV B4
PEEP i S /Nl it Bk & PEEP 75 2035 & 4F
SEH I )2 SRR 5 WA A T B
JIT LA T 2 41 58 3 4 32 A i i) N LAUIE T AR 1)
N AR SEZ E PCV B PEEP U,

& % x W
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