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Abstract

AlmM

To explore the influence of different pneumoperitoneum
pressures on the pulmonary shunt and pulmonary
compliance in patients undergoing laparoscopic
surgical procedures in a lateral position.

METHODS

One hundred and two patients who underwent
retroperitoneal laparoscopic surgery at the Second
People’s Hospital of Linghai were randomly divided
into either group A or group B. Group A underwent
the surgery at a pneumoperitoneum pressure of
10 mmHg, and group B underwent the surgery at a
pneumoperitoneum pressure of 15 mmHg. The amount
of drugs and liquids used, blood pressure, heart rate,
pulmonary shunt, and lung compliance were observed.

RESULTS

There was no significant difference in the amount
of drugs and liquids used between the two groups
(P > 0.05). Systolic blood pressure at T2 (35 min after
pneumoperitoneum was established) was significantly
higher in group A than in group B (128.02 mmHg + 7.98
mmHg vs 149.94 mmHg * 8.31 mmHg, P < 0.05). Dynamic
pulmonary compliance at T,stage was significantly
higher in group A than in group B (65.22 mL/cm H,O +
5.37 mL/cm H,O vs 53.98 mL/cm H,O + 5.33 mL/cm
H,0), and dynamic pulmonary compliance at T, stage
was significantly higher than that at T1 (15 min after
pneumoperitoneum was established) and T; (10 min
after drug withdrawl) stages in group A (P < 0.05).
PaCO, at T, stage was significantly lower in group A
than in group B (4.54 kPa + 0.51 kPa vs 5.89 kPa + 0.55 kPa),

2018-02-08 | Volume 26 | Issue 4 |
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and PaCO, at T, stage was significantly higher than that
at T1 and T, stages in group A (P < 0.05). Time to eye
opening, time to recovery of spontaneous breathing,
time to extubation, and time to orientation recovery
were significantly shorter in group A than in group B (P
< 0.05). The rate of adverse reactions was significantly
lower in group A than in group B (P < 0.05).

CONCLUSION

A pneumoperitoneum pressure of 10 mmHg in
retroperitoneal laparoscopic surgery can significantly
improve pulmonary compliance and postoperative
recovery and has higher safety than a pneumoperitoneum
pressure of 15 mmHg.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Lateral position; Retroperitoneal; Laparoscopic
surgical procedures; Pneumoperitoneum pressure; Qs
pulmonary shunt; Pulmonary compliance; Influence
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7 1 2370 BRI R e 8 3 v

TixE
F2012-11/2015-11168 T % AR ERIES B IF 6
1026) F A G B TATMIE G BT R EF AN
ABR. B RENEF R EFREH 5 HAAFBA,
A%a: A )% /10 mmHg; B4: &8 /E /115 mmHg.
WL B R J5 ML S PETCO, (" A R — AL
RS BN(T,); AMEL/E15 min(T)); AME L
J535 min(T,); 4225 )5 10 min(T,)4/~ 0+ 18] & 25y Fo i
RAE., RENE S RE, SE, HR>ALEDS
Jif IR R P (Cdyn) AL H AL,

ZR

T 20 & 5 AN T R E BT, 18 25 4 Ao i AR R 2 2
o, Rgiit 5 £ 5 (P>0.05); AZET,H K % EAK T B4
[ B #A(128.02 mmHg +7.98 mmHg vs 149.94 mmHg
+8.31 mmHg), A %3t 5 £ 7 (P<0.05); A4T,a
Cdyn# TB#L(65.22 mL/cm H,0+5.37 mL/cm H,O
vs 53.98 mL/cm H,0+5.33 mL/cm H,0)F] &} # f=
FIZAT,. T8, PaCO MK TBAF B #1(4.54 kPat
0.51 kPa vs 5.89 kPa®0.55 kPa)#= R 0T, T A,
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A%t 3 £ F(P<0.05). AZLBFIRET ], A FoFRk
ST IR BB RFIE L 526 A B AT ) 34K T 2 R
28, H it 3 £ F(P<0.05); AR B E WK A AL
TB4, A 43t 5 £ 57 (P<0.05).

it

) EMEE 37 77 A2 IR MR BT K & AR 110
mmHg# 15 mmHg % #9250 & 2l 69)IR 52 M %
REREHN, Larshing.
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AT CALE R R B2 4 B T ek, TR IR S R &
P RS A s T AR N BR Y L SR, MRS s B T A BRI AR
o RAEZ R RIE, AN A 0t il P o
il 7 A2 e S G A B S, R 4 R A A B
SHSE. B AT E A AT J R A BRA
R AR A HUARAE A i AR 5 2, L EARRUR
WAL 4. WA T8 U0 S ) FibF7 ) £ Jg i /5 i
Jis 85 T ARAS [ SUE 77 %68 Ml PR 93-S % i D 22 P 5 i
Fe AR5 WG B A K IR RRE, Al PR PRI P <
(R PSR AL S A

1 MRRT5E

1.1 ## %882012-11/2015-11 F I 85— N R EER:
PEIAT IR B Bt T R B 102 N A 7. 4% R
BEHLEL 7 K200 B o NABFIBA, A F28%1, &
23, FERE35-52%, FIHREAT.601% £5.64%; V15
F162.58 cm=+7.64 cm, A #61.99 kg+7.52 kg;
ASAGT 1 -1 5%, FARFZE: B E IR ) ER AR 541,

2018-02-08 | Volume 26 | Issue 4 |



SR, 5 NN OMIRERBIRERF AN SRR/ AR 69200

® 1 2BBEMNAFAZEITHREZAWARIFEENLE (7 = 51, mean + SD)

x| PR3E84 [mg/(kg - h)] B AE [ug/lkg « min)] &R (L)
AZH 3.69 + 0.48 0.17 £ 0.02 535.29 + 14.67
BZH 3.49 = 0.39 0.17 = 0.02 520.37 + 11.69

R 2 2ABEARANBEIRKMME. IMNEXLE (7 = 51, mean + SD)

pax izl BiE) 4E[E (mmHg) EF9KE (mmHg) INZR (FR/min)
AR TO 124.69 + 8.44 72.94 + 533 68.95 + 8.33
T1 127.92 + 8.31 7468 = 7.15 68.94 + 8.33
T2 128.02 + 7.98° 75.15 + 7.24 7258 + 5.84
B/H TO 125.95 + 8.71 73.19 = 6.31 68.88 + 5.64
T1 127.96 + 8.33 74.69 + 5.44 66.95 + 7.24
T2 149.94 + 8.31 79.98 + 5.24 75.88 + 7.62

*P<0.05 vs BZA.

B B L TR 2541, B DIBR AR 61, it R & V)T HL
BRI, BT 2961, 422061, H#36-52%, FH4E
#47.11% +6.01%; 35 H162.11 cm+7.31 cm,
PR E61.04 kg+7.32 kg; ASATE 4% 1 -114%; T
RF: G BRI DB A 1461, 15 2 2 TR 2641,
B VI bR AR 64, bR & VI BUA RSB, P2 AR %
FOPE A LA R W AL B BT R LB 22 B B G i X
(P>0.05). AHFFA TS — NRERICH 2 e
a5 AN AR, 2B AV R R T, HERR
Bt AR P 22 005, 1P L P i 5 o JUE R 075
OV O VR L 03 DL R LAt A% 25 B 7 EE A
2 ORI ([ VL 95 AR 2L A A R A 7
2451 7 H10980025); 1 FEIKEE (4 [EB.Braun Melsungen
AG, JEAHIES: H20090131); & 25 KJE(fEE EuroCept
B.V., VEMHIES: H20100123); &' % (h E #ryTALYE
HI 2 A PR A ], B 25#E5H20123188); A (T
VG 22 73 25 A R A =], [ 2517 H20123318); i
SRR E EuroCept B.V., VEMHIES: H20100123);
Bo ity 2 B (R VL IR AR M F IR A, [ 25 1k
H20060927).

1.2 7%

1.2.1 B A FERRIEAT30 min, FAUULP S
RELEZH0.1 g HEAFARE, BIEMP30_M8002AH!
Philips% Dy fg L B e 37400 2 — i DL gk AT I 4,
HIF B AL S B R T, s S 25kl e
0.05 mg/kg, MKITIKAR0.3 mg/kg, 4755 KJE1.0 pg/kg, &
FEVREZ0.8 mg/kg, UEHRE S HEFIRALIE R, SRR IEE
AR, NS 100%, #SF(VT)10 mL/kg,
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278

WIEEE 1.0 1S5, FEIRARER (D 120K/ 7. IRIF4ERF: AR
GETT, FE P EM3.0 mg/(kg h), Fi 25K JE0.15 pg/(kg min);
FARIFHE, WENTES.0 mg/(kg-h), HiZF AR
0.40 pg/(kg-min). ££30 minFBUF T #Z24%0.1 mg/kg
YERFNIURS, I3 Fity A A S ) 5 2 P A 5, R
HPETCO,4E¥57£30-35 mm Hg. T HZHPETCO,4i#:
5E Ja SRV S AU, A SR 7710 mmHg. BAL: AU
J£ 7715 mmHg.
1.2.2 MEFeAR: MRS ZIAFET,: BRI S Bk iE <
PETCO,(W R Z bt o B )Fe g i T AU EE L
J515 min; T,: SAFEE G35 min. Ty: 225510 min. M
FEHAMNFRERT AR & A [F
) AU S B il Y 23 (Q s/ Qt) B By 245 il MR . 44
(dynamic lung compliance, Cdyn)Z2 {15 .

it 40T {FHIBM SPSS22.04 it 2 ik AT
AW FEIE M, TFEEIEHmean £ SDERIR, 1153
8 B 4y B (%) 3Rom, 0 HIR R 36 Ay K 56, P<0.05
NS G R L

2E8R

2.1 24 B HEMANF R E 2T, 4018 25 4h A= 4k ) = 2 1k
PRI R MNTF AR E BT, R A . 5625 K8 S 1
B EXT L, Z R LG 2EE L@P>0.05, K1).

22 2 EFRFI RIS R, S FE b AT,
e 4 AR T BALIF i 1(128.02 mmHg+7.98 mmHg
vs 149.94 mmHg+8.31 mmHg), ZR A GiitFE X
(P<0.05, %2).

2.3 240 B F A N 4R BRI R A ST AL
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® 3 2¢AZBBMADRAIMITRIEEIES (7 = 51, mean + SD)

pari:l BiE PaO, (kPa) PaCo, (kPa) PvO, (kPa) Cdyn (mL/cm H,0) Qs/Qt (%)

AR T1 56.27 + 1.64 457 + 0.49 835 + 1.64 53.94 + 4.33 11.82 + 1.44
T2 57.14 + 1,52 454 + 051 9.01 + 1.53 65.22 + 5.37% 12.14 + 2.61
T3 57.25 + 1.72 4.49 + 0.42 8.99 + 1.65 54.08 + 5.22 12.55 + 3.87

BZH T1 56.29 + 1.88 459 + 0.48 8.39 + 1.77 53.98 + 4.66 11.79 + 1.35
T2 57.19 + 4.68 5.89 + 0.55 9.08 + 1.42 53.98 + 5.33 12.29 + 2.45
T3 56.79 + 5.77 439 + 0.75 9.01 + 1.33 55.98 + 4.46 12.79 + 4.21

°P<0.05 vs BZH, °P<0.05 vs AZAT1. T3.

® 4 2ARBBRRE. SEFRKENE. RENE. EANHRERBENLE (7 = 51, mean + SD, min)

D48 FpERBY1E) BEWRKSE REE EANHREE
A 4.09 = 1.26° 519 £ 1.24° 7.19 = 1.88° 9.08 = 2.15°
B4 5.99 + 1.68 6.58 + 1.75 9.69 + 2.33 10.69 + 2.46

°P<0.05 vs BAH.

x5 MABBARRRNAEBRXLE I = 51,7 (%)

D4 IVERE ERFERRTE IR0 Hth BRE
AR 0 (0.00) 0 (0.00) 2(3.92) 1(1.96) 3(5.88)°
B 2 (3.92) 2 (3.92) 5 (9.80) 4(7.84) 13 (25.49)

*P<0.05 vs BZH.

T,if Cdyn T BT, A Cdyn(65.22 mL/cm H,0+5.37
mL/cm H,0 vs 53.98 mL/cm H,0£5.33 mL/cm H,0),
HETRAT,. T, Cdyn(P<0.05); A4LT,HPaCO,fik
FBT,PaCO,(4.54 kPa£0.51 kPa vs 5.89 kPa+0.55 kPa),
AR T FLT,. T, PaCO,(P<0.05, %3).

2.4 228 % H IR AT . B R R AR A K E R
Rl e Ak B wE I adre AR IS R . B 32 R
PRSI R] S BT IRD 2 1) g P B R MR T B AL
(P<0.05, 34).

2.5 248 B H R B RS E AR SLAT e AZA R R N R AE
FAK T BYL(5.88% vs 25.49%, P<0.05, %5).

3 1Tie

FEIEL 5 e B FARAE MR P s e AR JE, H Al 723
PRAMEREIR 5T, £330 2 R . A A
AN TAEEA, B85 KA & AR IAE,
BNRMIEIR . FEIR 2R G552 B ma™, f5 0™ & )i
16, SxAEAFHLAAR ML T i, SR BR, il M BEL 7 38 o,
N5 35 i 7 1 e K DB s PR 43 S5 o, L 28 K
AR IE . AT IERSEE L. AN R 0 R
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22 il B 41 1155 B A5 159 B 0T A A B IE AR R,
HRIEA BN FkinE Ak, Wi SEPao, FFFr—
5 B AE B AR ., Qs/QUHY o s B FL Al 5 S B I
ity B) B3 N B A0 M I ML 21 55 (A 25 & 52 BEAR R,
TEANELFFEAR RS RE T, B, RS Z R,
02 0of il ML 908 43 A = AR R 2 s 2 fil /N
ik R A S T A, 4 51D AM A Bl ik R Ik 2 Ui
5 I 0L 75 R 38 A0, ] i 7 1 B AR 55 A B
7N AR, 1S IR Fa i S EUR
RPN T, AT R T s i BRI T e A 5 ] 0
MR TG 7R, oo kO I T .
RIKWFFLE R B R AHTARSEE. PaCOMKT
BZH [F] i ], AZH T, Cdynis T B2 [ 1] % [/ 20T, <
T 3; AZHT, B4 AR T B R I 1 (P<0.05). 5
N LR, JE AR 2 — AN TE I IRI R, XA B
A RGP, — SRR AR EL K, Tigh T3
FISIEE 712 SEURIERENCO,5 L N CO,E 1 £
18K e B RA 45 4 A A0 C O, I eI 22, T S 8UE
& PaCO, T}, T MK HPaCO,M FE T i ] LA 5] A58 Ik
M, S AEAFNAR LIS e o W B, 3 AR
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SR, 5 NN OMIRERBIRERF AN SRR/ AR 69200

bk, A WAE, SFRIBK R, £ 202 FBUNAH
UR MR N B, Mk — 25 S 30T AR 3 ot

A FE 45 SR8 B, AZHIHRIN R] 32 R P
SIS RE IR 8 ) 7P A2 TR P44 T ) R4
B2 57P<0.05), HAHA RN KA RALT 5
PR, H Giit22 2 5(P<0.05). AT LR A N: &k
SIEE 1S EBUEFH MPaCOKE LT, 75 K AR R 1M
JiE, #2051k MU B R 2218, M7 5 SR
29ARUIT I R %, BAIRAUIE R 0 T i % 2R 4%
B I B BN, AT LAk — Dk T S8
(AR B B, AT — 2 FRAK 3 AR5 9 R IE 1)
PR, BT ARSI R T B AR 5 R

FERFFE AR R IR, B8 ()58 1) R BRI ) 22 7 B
A & 38 1€ 17 1 2 i) 8] 5 B8 R S5 R A Th
RERRLAG 1) JL 2 S IE AR O, (HURAEAF 70 AR R 2 1)
RGN E T REREAT V2, 10 ELA K0 T B8 B i 2 Ifs R JFR
1 T ()5 2R 1 ) J 2 — . SR T, 5 TR
BRI FE 8 BT DU D Be S5 A I H g9 N, A4 T
VR UG R 0 RN 3 B B 20, DT Ay R e v
G E 7 R B AL TE 2 (R PR A .

R AT 5 B T I ) 5 FEOK, FEARERD, X0
I BHE B ROV SR IR, T ELE R S 1
RIATBEY], SO REE B PR A A S e 77 K/t
SR R YT RUR SRS LI 5

&, RN AT T IR S I R B R R A TR
AR T3, R A 43000 B IR 1A AT — 5 R ), AR
Ferh, AREF I FE S, 10 mmHg S 85 7 B iR
By B PR B SR A 58 m) gk S T
b, [E) T, ZIUSC 4 T FIPaC O, 5%, Cdyn/K P, A
R S/, 1515 mmHg S8 K A 5.

=]

AN

X&

ot

o HE =
S 52

M B2 3 T A7 RS s B2 = AR s PR AR Bl F AR
WA —, B ATIRARIGYT o, AR U
TRAp BRI TR FRAAE G, A A AR R
T2 51 & T sk B T, RN T AR LSz
Ji, A3 — 20 5B M i s 73 15t AT 5 BSOS
BEAR B il 9 0 I S5 1 L. T A A EH VORI IS =
FEPARBREATS, BT ARYCR. K TWEINT
ARAME S TT 1) B IE L FU D, X T 7 IR D g
FAIEFE A A

B
BT R W PR B 5, 2 B SM LT A AU
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FHIAH SRR, $R5T10 mmHg M2 15 mmHg/& /7% fifi I
I R it A A PR S, A R TR T SR ik 22

e =l

33X L AN ) RS s g R AR T A 23 MU 2k
AL LR AR JE PR R G DU IR, AT A PR iE ST
PN EIER AR,

L%

PR 1020185 1 4> 5 BRI AT IR S s B R B
WX R, 7304 K710 mmHg &% 15 mmHg.
W5 B R 5 HLWOE T PET C O, (W3R S L bt
Gy IE)RESE R (T,y); ARG 15 min(T)); SMEE G
35 min(T,); 152455 10 min(T5)4 A 2 259 A T
7 N [ 1 2 T <N 1 A 7 S & B3 ) T DAVA
ARG B0, ASHIE (0 i 2 T8 I X b 19 4L A 3 1) B
I 82 e s PR A 1O S SR s g vk 63 ) il 1
FA TN

AT H B 2 2] AT, U s AR T B2 A i 3
(P<0.05); AZHT, I 2l 25 i ) 7 14 w5 T~ B2EL[5] B 38 A1 [
T, T,i A, PaCO,MK T BRI BIFIFIZHT, T,
H(P<0.05). ALIGHHRIS (). EPPIRAK R A IA) . 45
IFIA] S 5 [) 3k SIS [R] AIGT-X0 B 4H.(P<0.05); A4 A
R R A 2K T BAL(P<0.05).

ASHE T T AN F AL T M 3 7] A7 B S
I8 T A R AR e il B e il PAY 39 15 190 R SR
13 710 mmHg U H F750F T 5835 AR R N 148 A 7y
RIS, HARJR RIS [RIECR, A RSB 1)
G553 I AR T B 2 M PN 3R 0 D 2 EL A4
{ERIBT T Z AT TE P B9/ WL, GIESE T 10 mmHgfE
DRAE T AR ) [R] I 3 RE A R4t gt G s 0 3o K B0 —
RIIFIE, NIEARIGTT IR T BB

REf=

AHIE T R T REAS R, R 73 Bl 1 B SR
T, T HAES ARG I E R EAT RS, $ABEAT 2L
AP A R AU 7 K/ INRE 58 A BRATL RE R i ) 322 4
ROR, W2 )5 BB FT b AT CASEA BB U5 I 18], AT ik — 25
W82 I 7750k 8 S B SRR, T H O
BEAT IR
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