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Effect of pressure controlled ventilation-volume guaranteed mode
on respiratory mechanics and gas exchange function in pediatric
patients undergoing laparoscopic herniorrhaphy*

Xu Jinxiong, Ye Qianlin, Hu Haoxiang
(Department of Anesthesiology, Xiaolan People’ s Hospital of Zhongshan,
Zhongshan, Guangdong 528415, China)

Abstract: Objective To investigate the effects of pressure controlled ventilation-volume guaranteed (PCV-
VG) mode on respiratory mechanics and gas exchange index in pediatric patients underwent laparoscopic
herniorrhaphy. Methods 90 patients, scheduled for elective laparoscopic herniorrhaphy under general anesthesia of
tracheal intubation,were randomly divided into 3 groups (n =30 each) using a random number table method: PCV-
VG group, pressure controlled ventilation (PCV) group and volume controlled ventilation (VCV) group. At 5 min

before pneumoperitoneum (T,), 10 min after pneumoperitoneum (T,) and 5 min after release of pneumoperitoneum
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pressure (T,), respiratory mechanical indexes [inspiratory tidal volume (VTinsp), peak airway pressure (Ppeak),
mean airway pressure (Pmean), dynamic lung compliance (C,,)] were recorded and gas exchange index [alveolar-
artery oxygen partial pressure gradient (P, O,), respiratory index (RI) and oxygenation index (OI)] were recorded in
three groups. The occurrence of pulmonary complications were recorded within 7 d after operation in three groups.

Results Compared with the VCV group, Ppeak was significantly decreased and C,,, was significantly increased at

Idyn
T, and T, time points in PCV-VG group and PCV group, the differences were statistically significant (P < 0.05);
Compared with PCV group, Ppeak was decreased at T, and T, time points in PCV-VG group, the difference was
statistically significant (P < 0.05). Compared with T, time points, Ppeak and Pmean were increased and C,,, was

decreased at T, and T, time points in VCV group, Ppeak and Pmean were increased and C,,, was decreased at T, in

dyn
PCV-VG group and PCV group, the differences were statistically significant (P < 0.05). There were no significant
differences in P, O,, RI and OI among three groups at T, T, and T, time points (P > 0.05). Compared with T, time
point, P, O, and RI were increased and OI was decreased at T, and T, time points in three groups, the differences
were statistically significant (P <0.05). There was no significant difference in the incidence of postoperative
complications among the three groups (P> 0.05). Conclusion PCV-VG mode can effectively reduce Ppeak and
improve lung compliance, which is suitable for laparoscopic herniorrhaphy in pediatric patients.

Keywords: pressure controlled ventilation-volume guaranteed; laparoscopic herniorrhaphy; child; respiratory

mechanics; gas exchange index
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Table 1 Comparison of the general data among the three groups
215 PES B 1) 1451) Ak % AT kg A ] /min
PCV-VG 4 (n =30) 22/8 4.53+2.61 17.15+5.26 22.27+9.01
PCV #H(n = 30) 23/7 4.43+2.76 17.47+5.60 21.00+8.14
VCV 4 (n=30) 22/8 4.43+2.73 17.05+5.56 21.00+11.92
YA 0.18 0.01 0.05 0.23
PAH 0.920 0.986 0.953 0.798
1R A

0.01 mg/kg, FEM 5 (T ik E . A% 5 W e
M. SFEShKE . DL DR 2R Sk
FIREFIRRIS R AR 5K

iR AR K SRR 25 K e T 5
T2 we/kg. PATATESHI 2.00 mg/kg FNZ Gt I fuf (i J22
BB 0.15 mg/kg, 3 min Jo AT, IR SRR
FAHILA T HUARGE < o

123 pRERH WA-EHEEE, PEPAR-E R K
JE 2 F57E 1.3 ~ 1.5 5 I A i A5 8% B (minimum
MAC) , %i 7% K JE 0.1 ~
0.3 pg/ (kgemin), WRESEEIEECH 40 ~ 60, HEHF0
R B kA B LIEREE + 20% . 34397 7HE3h

1.2.2

alveolar concentration,

ke, Wi LA Bl sh ik
124 il A% % PCV=VGHLLF VCV A UMEE <%

JE WA N 8 mU/kg, WFUEA A 15 ~ 25 P/min,
WA EE A T 2 2, I AR R 2.0 L/min, T
ANFEHPE R 0.65 PCV AR A i h 8 mL/kg 15
B AV, R0 SR PCV-VG 4 F VCV 4 .
A SE PR TP R, AR SUOR R S R A
35 ~ 40 mmHg Z [f]

125 AR FAREEHRMS, Sep5L U A o5
KIS ERIKIE B, FIKE SRR 10 pe/ke + FIFE S
5 ne/kg WEVURRNUMER, LA EFFRKE 72
Gy, 2N Bl ok i SR AR N R TR T s OIS T R

F5>95% (>5min), MEBRAIFTIHEMRE NS, R4
1.3 WEIEIR

131 =R A FIHE4F DA LARIER S min
(T) . ATAMEE 10 min (T,) FISHEE S BHUG

5min (T,) BRI AGHE (inspiratory tidal volume,
VTinsp) . i W (peak airway pressure, Ppeak) .
FHAGEE (mean airway pressure, Pmean) . 357
fifi 2 )7 £ ( dynamic lung compliance , Cldyn) Bl ik
1<

132 AR A5 AR R T, T, F T, B 5 A il
-3l Bk 1L %8 73 = 2% (alveolar— artery oxygen partial
pressure gradient, PA_aOZ) N &R (respiratory
index, RI) F10I,
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w5, Gy, FEAR, PCV-VG L HIPCV 21 T, I 5 Ppeak Fil
Pmean T} &, C, KK, ZRBAZHIT¥E X
(P<0.05), W2,
2.2 BHBILSETIRIEIRILE

3YAELEE, T, T,AIT,HFE P, 0, RIFIOLEL
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7 AWK KA R, 34U ILARJE I AAE Kk
AR, ZRELEITEEXL (P>0.05),

F2 BEBILFRFIEIRILE (v+s)
Table 2 Comparison of respiratory mechanics indexes among the three groups (x = s)
VTinsp/mL

205 FiH PAE

T, T, T,
PCV-VG 4 (n =30) 137.20+42.11 137.47+41.49 134.07+47.11 0.06 0.946
PCV 41(n =30) 139.73+44.81 136.73+36.72 139.93+43.69 0.06 0.947
VCV 41(n =30) 136.40+44.51 136.50+43.72 136.10+44.81 0.001 0.999
FAH 1.13 1.14 1.15
P{E 0.330 0.325 0.322

Ppeak/cmH,0

205 FAH PAd

T, T, T,
PCV-VG 4 (n =30) 11.23+2.25 16.13+2.81V2% 11.57+2.46"% 191.58 0.000
PCV 41 (n=30) 12.60+2.51 18.57+3.36" 13.50+2.87" 296.26 0.000
VCV 4 (n =30) 13.37+2.68 21.57+3.39" 16.60+3.07" 674.99 0.000
FAH 5.65 21.72 24.46
P{E 0.005 0.000 0.000

Pmean/cmH,0

205 FiH P

T, T, T,
PCV-VG 4 (n =30) 6.17+0.53 10.53+1.87" 6.800.55 166.97 0.000
PCV 41(n=30) 6.10£0.61 10.33+1.81° 6.6720.63 162.02 0.000
VCV 4 (n=30) 5.90+0.66 10.23+1.76” 6.93+0.52% 212.17 0.000
FAH 1.59 0.21 0.72
P{E 0.209 0.808 0.488

C,y/ (mL/emH,0)

251 : FIH PIH

T, T, T,
PCV-VG 4 (n =30) 47.97+8.70 40.03+8.31"% 46.97+8.40" 1439.58 0.000
PCV 4 (n=30) 46.97+8.08 36.17+7.87"% 42.97+8.08" 3783.57 0.000
VCV#(n=30) 44.97+8.08 31.03+8.05" 38.97+8.08" 7 246.20 0.000
FAH 1.02 9.37 7.16
P{E 0.366 0.000 0.001

D5 VOVA HE, 25 A5 (P <0.05);2) 5 PCVALILAL, 2R A Gt L (P <0.05);3) 5T B s b, 2 A SR

(P<0.05)
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Table 3 Comparison of gas exchange indexes among the three groups  (x + s)
P, ,0,/mmHg

251 FiE PAH

T1 T2 T3
PCV-VG 4 (n =30) 55.13+8.76 73.03+9.86 75.03+9.86 695.37 0.000
PCV 2 (n = 30) 56.10+8.79 74.03+9.95 76.03+9.95 697.79 0.000
VCV 4 (n=30) 57.10+8.79 76.10+10.07° 77.87+10.81° 769.68 0.000
FiA 0.38 0.74 0.59
PAH 0.687 0.480 0.555

RI

41531 FIE PIE

T, T, T,
PCV-VG 4 (n=30) 0.20+0.05 0.31+0.05" 0.31+0.05" 1330.76 0.000
PCV#(n=30) 0.20+0.06 0.32+0.06" 0.32+0.05" 1582.38 0.000
VCV 4 (n =30) 0.21+0.05 0.33+0.05" 0.33+0.06" 1583.01 0.000
FAE 0.42 1.18 1.07
PAE 0.659 0.314 0.348

Ol/mmHg

20531 FE PIH

T, T, T,
PCV-VG 4 (n =30) 457.50+31.01 451.23+30.14° 442.23+29.38" 396.02 0.000
PCV #(n = 30) 456.27+29.13 446.27+29.13" 441.23+29.38" 990.18 0.000
VCV 4 (n=30) 455.03+30.81 447.13+30.77 438.27+29.32° 624.24 0.000
FIH 0.05 0.23 0.15
PIA 0.952 0.792 0.863

TE: 15 T A R, 22 A e 8 (P < 0.05)

3 it

AN U AR/ N LANBE R B8 DL, BRI B

KR, BAE R X .

ARG H, PCV-VG 4 FI PCV 24 T, Al T, B 53

HATE HRHAIT AR WL, AR
EpE g, (AR g sy AR IR, X B LIF IR
SR, TR PR B

HUSGE IR, /N LI BB A AR b — ki
SIERES, ERJLEIL B, SEURILIEE NS
M Ppeak THim, YTk BILMMIZAZL, B AR il
WNET), PTSECGEIUNMRER 0, BRI AT 76 2 m v
PP ST PR A A SRR 555, 51 & B LA
24, BB RS, SO, HLkE
SEIEMAEG . 0. ARG, 2L
BRSSP 5 1) R, Wk, FHRER
A, DA IS I Beri s A AR LA LR <A

Ppeak # VOV ZHFEAR, C, B VCVAHTHR (P<0.05);
5 PCV A A, PCV-VG 4L T, Fl T, i} i Ppeak [ A%
(P<0.05), sHIFHATEER: PCV-VCHIXLER T
VCV R PCV ML AL, TEBR IR AT R A HTEE T,
N FH POV 38 98 i 03k A, Y AR Ak A A A8 2
VTinsp. Sl A4EASEAIER 7, A i < iE s
FTIKEFIRESFE, RENS LUK Y Ppeak K7, 73 2
JER R EE I TS0 A F AR VTinsp, 7R H 25 8 AT
PN, (HRFAE RS ACEREAR. 1M Ppeak BT IE
fi 5 F AR AR BIL R T A R . L5 VeV
IEFlEAREE, REORIEA A VTinsp, {HH T8 545
TR A IEEN, SIER B3 Ppeak FH
e, BN PEREAR, IR R, A5 RE
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HIALHUER G . POV B BUR AW SR T,
FEN T BT R A A 2 18V Tinsp 38070
ARG, AR R P S o 2 3 i < Ue
JIVRAE, WIAT e UM SR . PCV-VG #iA] %
SEISE , AR Y VTinsp R PE A8 Ak AN i
BHA7, REACREE B SR T IKF, R 13
IT /N L s B 48 AR WL A i) 28 4 M R 4
P, RIS, 2R 1 BRI U (4 1 PR T A 6 FERLC B
JE771.

SR R A TIRE Y F B R R PO,
RIAIOL, AAFFEH, 34 T,. T, M T, K &P, 0,
RIFIOILLHR, ZRH TSI E X (P>0.05); 5
T, B A5 b g, 34H LT, AT, B A5 P, O, AT RIFH &,
OIFES (P<0.05). &7 Bl AILARE Ao (] ) 4E
K, BEEAEANR LRI A A TIRE TR A<
g, 34LEJLALMGE S 5% (< 60 min) . B
ANFTEENOHGE S RO R 2R 4l LA O T AR AL
BE S 60 minJ5, 5 VCVALHLEE, PCV-VG4IP, 0,
FIRIFEMR, OIFFE (P<0.05); MiAHFEALLE R,
i s TR B L7E U 120 min 5, 5 VOV 41 b 4s,
PCV-VG# P, O,FIRIFEMK, OIFFm (P<0.05). 42
s BB HUMGE T IAYER (> 60 min), PCV-VG
R W AR LG it S B DI Re L 3. 43T i
TRl : EPCV-VCRIT, HEIE LI
WA, SERARE R KM, JF H AT Regegi sy
BN ASORE, E S A B T L e o3 Ml R S/ INVSE
Pl 20 Z P, ARG B, T B A — b
R, R AREANIEEF N, P 6 R 4ERy, A
FI T BT, PCV-VG R 5 PCV K B ]
(>60min) FIHLMGES, XTEESESHRAEIHE
MIsEmT, A fE— L BRI .

g LTIk, PCV-VG A A7 3 b f 1K Ppeak,
UGERTIR M, R e Ak, 1 AT/ LIE
FEBEATHERIA
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