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(i E] BN HEREAEH(PCV)ERXMA SRR (VOV) BE SR EE 2 S RBEETTRFRBERPEAR
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Comparison of pressure-controlled and volume-controlled lung protective

ventilation in elderly patients undergoing general anesthesia for laparotomy
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[ Abstract] Objective To investigate the effects of pressure-controlled ventilation (PCV) and volume-controlled ventilation ( VCV)
strategies for the patients undergoing general anesthesia for laparotomy. Methods A total of 70 patients (39 males and 31 females,
aged from 65 to 82 years) who underwent general anesthesia for schedualed laparotomy were prospectively subjected in this clinical
trial, and they were randomly assigned into PCV group (n=35) and VCV group (n =35). The hemodynamic and respiratory mechanic
indices [ including heart rate (HR), blood pressure ( BP), mean arterial pressure ( MAP), peak airway pressure ( Ppeak), mean
airway pressure ( Pmean) , tidal volume ( VT) and respiratory rate (RR) ] were measured at the following time points, pre-intubation
(T,), 3 min after intubation (T, ), immediately after surgery began (T,), 2 h after surgery (T, ), end of surgery (T,), and 5 min
post-extubation (Ty). The radial arterial blood gas analyses were tested at T, T, T; and T. Pulmonary and extrapulmonary complica-
tions during hospitalization were recorded. Results Eight patients were excluded and the other 62 patients were enrolled in this trial,
including 30 patients for PCV group and 32 patients for VCV group. The level of Ppeak was significantly lower in the PCV group than
in the VCV group at T,, T; and T, (P <0.05). From the beginning of operation, HR and MAP were in a trend of decreasing.
Compared with the group VCV, the PCV group had comparatively higher MAP level at T,, T, and T, , and reached the summit at T, ,
but the level of lactic acid was the lowest at T, (P <0.05). The pH, PaO, and oxygenation index (OI) values were obviously
decreased in the both groups at Ty than at T (P <0.05). Significant difference was observed in the length of hospital stay in the PCV
group and VCV group [ (18.3 £5.3) ws (15.6 £4.5)d, P =0.045]. There were 2 of 30 patients (6.7% ) in group PCV and 9 of
3 2 patients ( 28. 1% ) in group VCV admitted to the intensive care unit ( ICU ) , with significant difference between them ( P <0.05 ) .
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Conclusion PCV model as lung protective ventilation strategy can lead lower airway pressure and obtain similar OI and PaO, , and is

beneficial to the aged patients undergoing general anesthesia for laparotomy.
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£, ENSMRER R EE SRR Z RS EES
( volume-controlled ventilation, VCV) # =, T & f1 &
#ill ( pressure-controlled ventilation, PCV ) £ 5, 1 {1t 45
MATERE, EiL, AP PCV 1 VOV L i fR
PSRN B E TR TR BE R % K
ARG RIER LT T AL, i R G4k BRI
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1.1 #Exg

ANBERINE BB EZE TR FREEFR
& 70 61, 55 39 H, & 31 f, 4Eik 65 ~ 82 B KA
BEDLEF 225 400 PCV 411 VCV 4, 4135 i,
PANRHE: 35 E K B E I < ( American Society of
Anesthesiology ,ASA) T ~ Il 4% ; /& Jit & 98 4 ( body
mass index, BMI) 18 ~30 kg/m”; ZHIL R T HHTF
REE , AT AREE >2 h, HEBRIRHE: E.LOD)
B2, B OEAR SR E B S PR
35 5 W I AE SRR e MR T s I 3 CT 887 Il I
SR R B A I E s Ik s
TS il S o 28 R UE 5 1 438 52 3k i ¥ s T A
PIBRARE s FAREHE] >8 h; i} il & > 1000 ml; AR
BRI NS ESEERN . ARER
B Be i B E e B B ik v (L5 . S2016-033-02)
HERERXBEITAERES.
1.2 K#FEpELES

BEHEAFAREE I MM FIKE R, FR
.0 B B ( electrocardiogram , ECG ) . 0> #& ( heart rate,
HR) . Ifi. & ( blood pressure , BP) . 33 3 ik F& ( mean
arterial pressure, MAP) | [fil & 4 71 /& ( blood oxygen
sataration , SaO, ) F i B, XX #5715 %% ( bispectral index,
BIS) , iR P47 154 31 bk &0 1 B e I A 1 30 ik i ..
FIKIE S PR 0. 05 mg/kg ATHBY 1 ~2 mg/kg,

B PRIRE0. 6 mg/kg FFZF KB 0.4 ng/kg 1T hRBEE
3, EREERIE , ERREEYE TR, K
BAEFRABRE SRR, BREEREER
2 ~4 mg/ (kg - h) FiFEZSAKJE 0.1 ~0.5 pg/ (kg « min),
WA-LHEEE 1% ~2% ,[EWHBINE PR £ , BIS 4EkF
7E 45 ~60, AR B EBEEYT, EkEE
BRIE <13, ARJGFR AR KERZESER.

AR i 8 R S 0, AR 4R L A& & ( predicted
body weight, PBW ) 4 35 # X, & (tidal volume, VT)
6 ~8 ml/kg, PES 5K IF B i X, ( positive end-expiratory
pressure, PEEP) 5 cmH,0, 4 30 min {7 —K &
7 ( recruitment maneuver, RM) , RS R4k
H,EHEN1.5~2.0 L/min, B ¥ . (inspiratory;
expiratory, I: E) 2 1: 2, {835 38 S S % (respiratory rate,
RR) [#ifE S K =& 4Lk 4> JE ( partial pressure of end-
tidal carbon dioxide ,PETCO, ) 4E¥77E 35 ~45 mmHg,
1.3 SEHARF

WRBEFFHEN(T) . FHEEVNHES 3 min
(T) FAFBE(T,) FAR2 h(T,) . FREGHE
(T,) FIRESG 5 min(Ts) i HR F1 BP, 3F7E T, . T,
T, T, B} [E] &0 RSB % (peak pressure, Ppeak) |
SE-3 s ( mean pressure, Pmean) , VT 1 RR; 7£ T, .
T, T, A1 Ts B [6] 5 BUBE SN BK L3647 1L, 43 47 ( GEM
Premier3000, 3£ IL) , [F] M0 f B # A B &
Ao o FERIF AR A4 R MIE A BIFPR S RE
% a5 (acute lung injury, ALL) F1 & P PR
ﬂ&%l_,,:r =] ﬁ ( acute respiratory distress syndrome
ARDS) , ARG KA A2 B RIE RN B 1E
(systemic inflammatory response syndrome ,SIRS) . 5
IMAE - AN O B L A AN B BT BB AR 45
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SR SPSS17. 0 Geit 34 X ¥l #1740 ¥, 1t
BERHEESDHE U + InlEE (7 +5) 'R,
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Wilcoxon BRI . THERDRI LA R R IR, 4] HLEL
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2.1 HAEE—BIH R

PCV 4 2 BIFABE] <2 h,2 FiIRREEE E] >8 h,
1 AR i > 1000 ml, TEHEER 5 4, B4 30 4544
AW, VCV 4 1 BIFAREHE <2 h,2 Bk, 2
W 3 i, B2 32 IS ABTIE . PR RH RAY B2

FEBZEMETF VCV 41 (P <0.05), FARFHIE HR,
MAP 2 F #4385, PCV 4l B % T, T, T, B H &
MAP £ VCV i, T, BHE S &s, ER ARt ¥E
X (P<0.05;3%3),
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Table 2 Comparison of intraoperative data between two groups

(xxs)
FRIEGEIH2EENL(P>0.05;3% 1), PCV B H RM PCV group VCV group
% 8.0(7.8,10.0) %, VCV 41585 RM % 8.0(6.0, ftem (n=30) (nezpy el
9. 8) Zk, ﬁ 'ﬂ{_" 7|¢ ':P ‘I‘% m %‘2 ﬁ“ ﬂlﬁ ﬁi _H_ % % SL Durati'on ofanathaia(fnin) 235.8+60.1 213.4+66.0 0.172
Duration of surgery(min)  181.0+54.8 159.5+57.9 0.138
(P>0.05;3%2), Blood loss( ml) 208.6+170.1 139.7+89.5 0.058

®1 WABRE-MIABILEK

315.0+£204.7 296.9+233.1 0.747
2808.0 +810.4 2563.8 +452.8 0.053

Urine output( ml)
Fluid administration(ml)

Tablo 1 Comparison of baselin data between two groups Colloidal solution( ml) 620.0£358.5 518.8+230.6 0.188
Crystal solution(ml) 2130.0 £461.6 1946.9 +345.2 0.081
PCV group VCV group
Ttem P value
(n=30) (n=32)
Male, Female 19/11 20/12 0.946 2.3 HARAHIRLAIGIFIE
Age(years, % £ 5) 70.6+4.9  71.9%5.9  0.348 PCV 4H#0 VCV & T,.T,.T,. T B8] &5 30
;Ie;ght(cm(’i if) ) 1223 iZ(.)Og 1223 11'279 g ;:Z fik Ifil. 4,43 FE ( partial pressure of artery oxygen,Pa0,) |
Ot y mass g,x +s . + . . + . . . . . .
BMI(kg/m? % £ 5) 23.3£3.5  22.6:3.6  0.433 — %5} e (partial pressure of artery carbon dioxide,
PBW kg, %+ 5) 58.4:8.4  60.6:8.9  0.328 PaCO0, ) FI %546 %X ( oxygenation index, Ol ) 22 5% o4t
ASA stage[n(%) ] 0.779 TH#EX, M VOV B E,PCV 4B HE T, At
I 27(90.0) 27(84.3) EHABKERIG, ZRAERITFEX(P<0.05),
il 3(10.0 5(15.7 N \
e stommtnys P M, L TR P48 pHL PaO, 1 OI
Gastrointestinal 26(86.7) 22(68.8) W B THE(P<0.05;5%4),
Hepatic 4(13.3) 10(31.2) 2.4 HABEBEERE

BMI: body mass index; PBW; predicted body weight; ASA; American
Society of Anesthesiology. Male: PBW =50 +0.91 x (height - 152.4);
Female: PBW =45.5 +0.91 x (height - 152.4)

2.2 HARETELES LR HFHE
GERFW PCV HBH T, T, T, AR KB %

PCV 41 VCV e B E E it M ZRA RiTF
B[ (18.3+5.3) vs (15.6 +4.5)d,P =0.045],
PCV 484 2 B(6.7% ) e ABAE MR B, VCV
HBE 9 HI(28.1% ) EAERE MY R . ERAL
B (P<0.05;%5),

R3 MABRERRSYMMRIFLE

Table 3 Comparison of respiratory parameters and hemodynamics between two groups

PCV group (n=30)
Index

VCV group (n=32)

T, T, T,

T, T, T, T, T,

VT(ml,xz +s)

423.3+£48.3 426.0+49.1 419.7 £49.1 414.2 +50.8 413.8 £+47.1 415.0 £50.4 419.7 +46.6 418.1 +49.0

MAP(mmHg, % + 5) 83.5+10.1 81.2+9.3* 82.0+9.0° 86.8+12.1% 78.1x17.8 78.6x17.6 76.1x21.5 78.6x16.4
HR( beats/min, % + 5) 74.0+17.0 74.8+11.1 63.7+8.3 67.4+11.5 71.4212.0 69.7+11.2 65.7+9.6 65.7+8.7
PETCO, ( mmHg, % + 5) 32.0+3.1 32.1+3.0 31.5%3.2 33.1x3.4 32.023.2 32.3+3.2 33.1x3.4 33.5£3.0
Ppeak (cmH,0,% +5) 14.7+2.3  16.2+2.6* 15.9x2.8* 15.8x2.6° 15.0x1.4 17.7+3.0 17.8+2.7 17.8x2.5
Pmean( cmH,0,% +5) 7.7x1.5 9.0x1.1 8.9x1.2 9.0x1.8 9.0x£1.8 8.2x1.7 8.5x1.7 8.5x1.6
RR (times/min, % + 5) 12.3+0.5 12.0£0.7 11.5x1.2 11.7+1.1 12.1£0.4 12.020.4 12.0+0.7 11.9x0.6
PEEP[ emH,0,M(Q,,Q;)]  0(0,0) 5(5,5) 5(5,5) 5(5,5) 0(0,0) 5(5,5) 5(5,5) 5(5,5)

VT: tidal volume; MAP: mean arterial pressure; HR: heart rate; PETCO, ; partial pressure of end-tidal carbon dioxide; Ppeak: peak airway pressure;

Pmean: mean airway pressure; RR: respiratory rate; PEEP: positive end-expiratory pressure. T, : 3 min after intubation; T,: immediately after surgery

began; T;: 2 h after surgery; T, : end of surgery. Compared with VCV group, * P <0.05
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Table 4 Comparison of blood gas indices between two groups (x £5)
PCV group(n =30) VCV group (n=32)
Index
Ty T, Ty Ty Ty T, T, Ty

pH 7.37 £0.04 7.39+0.06 7.38 £0.05 7.34 £0.05% 7.37+0.03 7.39 £0.04 7.36 +0.04 7.33 £0.05%
Pa0, (mmtlg) 91.21£18.38 424.37+83.09 396.72+112.06 86.96+40.23* 87.89+17.02 425.38 £117.56 390.28 £130.42 79.94 +15.31*
PaCO, (rmmHg) 40.07 £9.22  38.90x3.75 3B.M4+3.56 4162528 43.3914.45 38.5914.03 40.25+4.27 43.3014.%4
OI(mmHg) 434.34 +87.55 436.06+79.71 429.05+79.57 366.91 +53.87* 418.53181.10 441.78 £113.28 440.14 £121.40 373.79 +H.02*
Lactate (mmol/L) 1.31 £0.61 1.11£0.52 0.91+0.21* 1.39+1.04 1.32+0.62 0.9 £0.28 1.27 £0.40 1.26 +0.54

Pa0, : partial pressure of artery oxygen; PaCO, : partial pressure of artery carbon dioxide; OI. oxygenation index. OI= Pa0,/FIO, (FIO, : fraction of

inspiration O,). T,: pre-intubation; T,: 3 min after intubation; T;: 2 h after surgery; Ts: 5 min post-extubation. Compared with VCV group,

*P<0.05; compared with T, ,*P <0.05

x5 WMAREmKRFALE
Table 5 Comparison of clinical outcome between two groups
(n(%) ]
Clinical outcome FCV group - VCV group P value
(n=30) (n=32)

Admission to ICU 2(6.7)  9(28.1)  0.027
Pulmonary complications * 4(13.3) 5(15.6) 1.00
Hyoxemia 4(13.3) 5(15.6) 1.00
Need for invasive ventilation 2(6.7) 5(15.6) 0.48
Pneumonia 2(6.7) 4(12.5) 0.73
ARF/ARDS 3(9.4)  4(12.5)  0.76
Systemic complications * 12(40.0)  16(50.0) 0.59
SIRS/Sepsis 4(13.3)  3(9.4) 0.6

ICU; intensive care unit; ARF; acute respiratory failure; ARDS: acute
respiratory distress syndrome; SIRS:. systemic inflammatory response

syndrome. * The pulmonary complications are a composite of major

pulmonary complications ( defined as hyoxemia, need for invasive ventila-
tion, pneumonia, acute respiratory failure or acute respiratory distress

syndrome). # The systemic complications are a composite of major

pulmonary complications and extrapulmonary complications ( defined as
systemic inflammatory response syndrome, sepsis, extrapulmonary infec-

tion , cardiocerebral events, gastrointestinal dysfunction)

3 Wit

iR EREREER TR ALL M
ARDS®* WA BESE R W2 e R R BR sk 2 2 K
HHThee, MAOARBIRE"Y . APIRFEHBEDY
KA/ EVWES, e A M EY K
%SRS R H iR, B64 i F PEEP W 2 5 i
LH AR M , Y8 A il P9 233 F 3 sh ik &8 A&, i RM
AT 3% 3% PEEP xR A RER . &KF
PEEP(12 ¢mH,0) HAREFRG A G FE IR IE, HA
I PR B 2 2 R B B AR R A b &k R
PEEP(5 c¢mH,0) F1ifi & 5K 5 b LA HL 2K /5 DIResk
S ETFE, BAIATK X IR, B8 S M H#l 1 3h
KEA. WEMREERESFSES - FEHZ,

PEEP {H 7] &4 & T # & 2 emH,0, AT AT B/ A
ﬁ:ﬁﬁ[ﬂ .

Amato %11 & FUEI IR S FE T B ARDS 1.2 BUs
WAL, W ES ARDS B EME X R EH. Neto
2 s 2 B8 /K - K 31 R T R BOR 5 il 3 & AR
¥, W EHEIE S PR R G H S
( compliance respiratory static, CRS) Z ., AN
AP =VT/CRS, T 6% BE B MEENILE
YER, W] 4k 8 F & £ 5 PEEP 2, PCV #
AR AT R FH R SR, 7T B L R R v B 7
SEEESE, M TREk™ ; vev 2
RERAEERSR, A RREE DRI
FEAEBR R SIE A6 K, (R PEEP K
it POV B 1Y 3K 3 IR A, X UG B A R 82 mel 5B
o AFTRY, dEFFEFEBE ML OL F,PCV Y
B3 Ppeak BELT VCV 4B IEL PCV HA
VR4 F7 T A T VOV BERIP T AR B SE R IE 52
PCV #{7E OI FHE ML, B PCV 4 3 ik i 7L B8R
KB BART VOV 4, )BT PCV 4H B & 41l KF
HIRER LT VOV 4, iX—45 R K W PCV #X ]
REauEBETFEREFEAR DGR, ARG H
KIERAE. ABFFRER,PCV HEBRERFEHE A ICU
KR AEBIFORET VOV 4, WA B E ARG M
FAE (AL FE R R LAE | il 42 A Bl PR IR 3 4% F ALY
ARDS) ZR TG ¥E X, HF5EKH PCV A1 VCV
EABEENBESER A RS BT Ve
B, POV #8525 P 78 3R A5 H () 38 < K M R 7 5 i
FRESEEEM, MSERRVUGES ™ MR
BWEREREZ —,  ERGRE R PCV A
VCV #E BEE S

AR RZAERFEARE D, HILFR S
RAEERAETEE, FIMIRRBE L KFRKEES
BERAE X IR, B AR 0 o 1 0 R R 4 B R
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