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BWE: BN BOHMUNREE G PR IEHE ST EMY 28 5 B 5504 AR (PCNL) [ # Bl T R i -3 VE
Fik EEFE2016 4E 12 H 22018 49 A T RERIREHE BBl T B 8 & 5 R T fTEMy. PCNL B2 120 f)
KT G MU R B AR AL (A 4 AR 4L (B ) RV A A PP AR IE e E
A (CH) , R4 40 6, A FREHE TS min(T,) ARG S MEMIAT 2 min(T,) AFEME 5 min(T,) AR
P25 TRET S min(T,) FREMEZS S 5 min (T, ) BHlIBCE 0k i BEAT 153 BT, 713G 15 H (O Rl 9 43 %
(Qs/Qt) , FFAGM S J # Jik it 1 385 IR IR SE R F-e ( TNF-ou) L LA R -6 (1L-6) 7K 53 3% 3 2R T, T, \ T, | T, B
ARIEWEE (Ppeak) \SJE V-2 K (Pmean) \ZhZS N4 ( Cdyn) FEFH ) (Raw) s WEE ARG 48 h AR | Jifi
ANk B BRI G R E R AL, R OS5 T, B3 A T, 1T, B Ppeak \Pmean Raw F1#, Cdyn [
fK(P <0.05) ;5 T, 1 T, B 04,3 41584 T, B} Ppeak .Pmean Raw [%%, Cdyn 7H& (P <0.05) ;3 4lB& T, 5 T, i
Ppeak .Pmean Raw ,Cdyn 322 % LHEITFE L (P >0.05) ;5 A 414 ,B 4F1 C 41584 T, \T, B} Ppeak ,Pmean ,Raw
FEAIG, Cdyn F1 55 (P<0.05);B 415 C A4 T, T, T, i} Ppeak, Pmean, Raw, Cdyn #8255 L& 112+ B X
(P>0.05), 5T, 84,3 BH T, T, T, B OI B, Qs/Qt Fhim (P <0.05) s 5 T, BF 3,3 4l T, . T, B OI
AR, Qs/ QUM (P <0.05) s 5 T, T, B LbAL,3 4B T, B O Fhimi, Qs/Qt BEIR(P <0.05) . 3 ZHHFH T, i OI.Qs/
Qt b 22 R G2 E B X (P >0.05) ;5 A 4L oA, B AL C LB H T, T, T, [T, B} O F+ &, Qs/Qt FEfIK (P <0.05) ;
T, T, Ty T, B}, B 405 CHE#H OL.Qs/Qt W ERTHITH#E X (P>0.05), 5T, B LLE,3 HBHE T, .T,.T, . T,
B IMLYE TNF-o JL-6 KT (P <0.05) 3 5 T, B He#,3 A E T, T, BFILH TNF-o JL-6 KT (P <0.05) 53 4
BET, 5T, BT TNF-o IL-6 K322 RSB L (P >0.05) , 3 41f8% T,.T, . T, B Il i TNF-o ,IL-6 7K
T R G2 (P >0.05) 3T, T, Bf,B 1A C 41 ## M TNF-o IL-6 K PETF A 44(P<0.05) ,B4l5 C
B ME TNF-o IL-6 /K- H A 2 T RFEI#E L (P>0.05) , A 4 B AF C 4B H ARG FH LA KA 55500
15.0% (6/40) 17.5% (7/40) 2.5% (1/40) ,C 2410 F % R J5 It & AE & 4 R 0 8T A 400 B 41 (y° =5.871.7.502,
P<0.05) ,A 415 B AR HE ARG I LIERERILEZE RIS EE X (Y =0.104,P>0.05) . & K< HEA
WA R IE R S 0] g 3 AR My, PCNL 2825 BRI D 6, Wl A SN, BE AR J& 3 A B AR 2R
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Protective effect of low tidal volume combined with positive end-expiratory pressure on lung function
of patients undergoing percutaneous nephrostolithotomy in prone position
HE Qixia' ,FAN Maochuan®,LU Yan',CHEN Cuiping' ,HUANG Jiayi' ,ZHU Yanwen'
(1. Department of Anesthesiology ,Affiliated Hospital of Guangdong Medical University , Zhanjiang 524001 , Guangdong Province ,
China ;2. Department of Urology Surgery,the First Affiliated Hospital of Xinxiang Medical University , Weihui 453100, Henan
Province ,China)

Abstract: Objective To investigate the protective effect of low tidal volume combined with positive end-expiratory

pressure on the lung function of patients undergoing percutaneous nephrostolithotomy ( PCNL) in prone position. Methods A
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total of 120 patients who underwent PCNL in prone position in the Affiliated Hospital of Guangdong Medical University from
December 2016 to September 2018 were selected as the research subjects, and the patients were divided into conventional
ventilation group (group A),low tidal volume ventilation group ( group B) and low tidal volume combined with positive
end-expiratory pressure group (group C) according to the random number table method, with 40 cases in each group. At the
time points of before tracheal intubation (T, ) ,2 minutes before prone position after tracheal intubation (T, ),5 minutes after
prone position (T, ) ,5 minutes before the end of prone position (T;) and 5 minutes after the end of prone position (T, ) ,the
arterial blood gas analysis was performed to calculate oxygenation index (OI) and intrapulmonary shunt rate ( Qs/Qt) ,and the
levels of tumor necrosis factor-a ( TNF-a) and interleukin-6 (IL-6) in peripheral venous blood were detected. The peak
airway pressure ( Ppeak ), mean airway pressure ( Pmean), dynamic lung compliance (Cdyn) and airway resistance were
recorded at T, ,T,,T; and T,. The complications such as hypoxemia, atelectasis and new pulmonary rales were observed within
48 hours after operation. Results The Ppeak,Pmean and Raw were higher at T, and T than those at T, ,and the Cdyn was
less at T, and T, than that at T, in the three groups (P <0.05). The Ppeak ,Pmean and Raw were lower at T, than those at T,
and T, ,and the Cdyn was higher at T, than that at T, and T in the three groups (P <0.05). There was no significant diffe-
rence in the Ppeak ,Pmean,Raw and Cdyn among the three groups at T, and T, (P >0.05). Compared with the group A,the
Ppeak ,Pmean and Raw decreased and the Cdyn increased in the group B and group C at T, and T; (P <0.05). There was no
significant difference in the Ppeak ,Pmean,Raw and Cdyn between the group B and group C at T,,T; and T,(P >0.05). The
Ol at T,,T, and T, was lower than that at T, ,and the Qs/Qt was higher than that at T, in the three groups (P <0.05). The OI
at T, and T, was lower than that at T, ,and the Qs/Qt at T, and T; was higher than that at T, in the three groups (P <0.05).
The OI at T, was higher than that at T, and T;, and the Qs/Qt at T, was lower than that at T, and T, in the three groups
(P <0.05). There was no significant difference in the OI and Qs/Qt among the three groups at T, (P >0.05). Compared with
the group A ,the OI increased and the Qs/Qt decreased in the group B and group C at T, ,T,,T; and T, (P <0.05). There was
no significant difference in the OI and Qs/Qt between the group B and group C at T, ,T,,T, and T,( P >0.05). The levels of
serum TNF-a and IL-6 at T, ,T,, T, and T, were higher than those at T, in the three groups (P <0.05). The levels of serum
TNF-a and IL-6 at Ty and T, were higher than those at T, in the three groups (P <0.05). There was no significant difference
in serum TNF-q and IL-6 levels between the time points of T; and T, in the three groups (P >0.05). There was no significant
difference in serum TNF-a and IL-6 levels among the three groups at Ty, T, and T, (P >0.05). At T; and T, , the levels of
serum TNF-o and IL-6 in the group B and group C were lower than those in the group A (P <0.05) ,but there was no significant
difference in the levels of serum TNF-o and IL-6 between the group B and group C (P >0.05). The incidence of postoperative
complications in the group A, group B and group C was 15.0% (6/40) ,17.5% (7/40) and 2.5% (1/40) ,respectively. The
incidence of postoperative complications in the group C was significantly lower than that in the group A and group B (y* =5.871,
7.502;P <0.05) ,but there was no significant difference in the incidence of postoperative complications between the group A
and group B (¥’ =0.104,P >0.05). Conclusion Low tidal volume combined with positive end-expiratory pressure ventilation
can significantly improve the perioperative pulmonary function,reduce the inflammatory reaction and the incidence of postoperative
complications in patients undergoing PCNL in prone position.

Key words: low tidal volume ;positive end-expiratory pressure ventilation ; prone position ; percutaneous nephrostolithoto-

my ; pulmonary function ; inflammatory reaction ; complication
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FRAES!, 40047 U5 4 6 42 B RRBE T O EML PCNL;
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ARG (5) EBEHT 2 M H WA TR,
(6) ABERT 1 A~ A PP GE R s . ARAFFE AL
PAN'B 4l BB 120 5], 4 BEHLER 7 R ok R )
LA (A AH) AR A (B ) FIIK
A EEAWARIE RGBS (C ), 741 40 i,
A4 27 i, 4 13 il ARG 27 ~48(39.8 +7.4)
AR 51 ~75(62.7 £10.3) ke ; FREERTA] 5 ~ 12
(9.0 £2.7) min; KA G IRITE 9 ~15(12.3 +
2.6)min; ASA 439 1 99 i, 1 4% 31 fl; e B 454
19 B, A7 B 2540 21 il B 4. 55 26 i, 4 14 55 4%
26 ~47(36.4 £8.8) & K JFi g 52 ~74(61.2 +
9.8) kg, SRR 5 ~ 11(8.8 2. 1) min; 45 &
PR 8 ~15(12.3 £2.4) min; ASA 43%%. 1 %
11 ], 9% 29 s 2 B & A 22 1], 4 B 2540 18 il
C 4. % 28 i, 4 12 i ; 4F 9% 25 ~50(37.6 9. 1)
R 50 ~75(63.5 £10.7) kg FRERT[E] 6 ~ 12
(9.3 £2.6) min; A IHE R IR E 7 ~16(13.0 =
2.8)min; ASA 439 : 1 4% 10 4, 11 9% 30 {4l ; 22 ' &%
A 18 i, A B 45 22 i, 3 A AT AR IS
PR IR [R] SR A AE SR BRI (] ASA 4320 5
R ZERBHTG T #E (P >0.05) , BA A o,
AT IE I BB S A S PR 5 e, T AT A 4
FEREREA

1.2 BEEAE A BREATARZEE MmN E AT
UG N N1 e 2 W N = -7 A SO & VA
ok % , RSk 1 5 LR AN (A K U 254 FR
] E 25 UESE H20045842)10 ~12 mL - kg™ - h ™'
PRI 3 T 1A 2 25 R 45 4605 min, & 6 L+ min ™',
JERIZS T < MU Dk S KR e (VL3 AR 2451 i
T B2 A, 205 H10980025)0. 04 mg - kg ™' 4K
FEPKER (V175 AR 250 et A PR A A, [ 25 1
H20020511)0.3 mg - kg™ E#F2FKJE (BB AfE 2y
oA R 55 AE A R, B 2 fE S H20054171)
0.4 pg « kg™ FINGIBAT il 2 42 (71931 B 1 24 B A A
BN ], [ 2535 H20060869)0.2 mg - kg ™' o JBRIHE
BRI RS, BN LI E RS S,
Drager Fabius 22 B §E BR R AL ( 1% & Drager /3 #] ) 17
BUBIGE S, TR S5, 4EREIT AOR A ik o s
35 ~45 mmHg(1 mmHg =0. 133 kPa) , HliE S S
BORE A MBS E2 L - min™' R E
10 mL - kg ™' PEE AR 2R 12 K« min ™", R OF Ly
1:2; B4l SR E 2 L - min™ R &
6 mL - kg™ IPIRARR 12 YK - min =" RAFHCA T 2 2;

C B ARRE2 L min ™ {56 mL - kg™,
AR R 12 YK« min ™' WEIF LGSRy 10 2, PSR IE
5 emH,0(1 ecmH,0 =0.098 kPa) , JRIE4ETy : 50 ki
HEIAB (F8[E Fresenius Kabi /A ], 3 1124 i i3 i
JIE5 J20160098)6 ~8 mg - kg™« h ™" IR )2 4%
0.2 mg - kg™' « h™' KHISKIE CHE AwZILA R T
A F), EZ5HEy H20030197)10 pg - kg™ - h™' R
PAIRCRRBRE AN T LA, 15 I 3N ) 24 VA
HH B Hs <90 mmHg BT B T REAlE Y 30%
W25 77 IR 8% 25 ( LR A e 24 M A PR /) 1 25 1 o7
H32021530)4 ~6 mg; & 0% <50 K « min ™', 44T
BA[FE &t (T Fg 10 54 ) 25 My A BR 2 ), 1] 24 1
H41020324)0.2 ~0.3 mg; &4 & > 140 mmHg 5
TR K FHERAE Y 30% , 25 TS IR H il (Jb et 25 R
2l BRA A E 257 H11020289)0. 05 mg; #4570
K >100 K - min ™' 45T ANE R (FFE R 25 BR
], E 25T H19991059) 10 mg; Wb B0 AT H1 52 45
2, FAREEHHT 30 min JBINEF IS KIE 10 pg, KRG
FORIRIR AT 5, 1 TR I R 7 IR S SR A
H EPFIAR R > 12 YK - min ™' 35 5 min, I R
>95% KRR, WEL 30 min J53 [5G 55
1.3 ISt

1.3.1 zhixmOSHH 530 FAREHET S min
(Ty) BN 5 M EMY AT 2 min (T,) (RFEMY JS
5 min(T,) AFEMZZEHCHT S min (T, ) FEM 45
J& 5 min( T, ) B4l B0 2 30 ki 25 47 1< 43 A,
T4 A 45 L (oxygenation index, OT) | fili N 73 it %6
(Qs/Qt) , OL = Zhy Jik Ifil % 53 F&/ W A A8 AR B 43 2
Qs/Qt = filijfl — Zh kA 5 H 2% x 0. 003 1/ (fifiifl -
KAy EZE x0.003 1 +5) x100% .

1.3.2 MREHAFEE iCw3 4BE T .1, T,
T, BB IR (Ppeak ) F-35 5 s ( Pmean ) (B2
5z P ( Cdyn ) FIAGERH 7 (Raw) .

1.3.3 M EMEEIRIE E F-o tumor necrosis fac-
tor-o,, TNF-a) . A 41 ffl 4/} 2%-6 ( interleukin-6 , IL-6 )
KE SRBITF Ty T, T, Ty T, B BB & 41 JE
Jpk1fil 5 mL,3 000 r - min ™' B5.0> 15 min, B2 1M,
SR FH R 492 W B B AS D I3 TNF-ou | IL-6 7K,
TR Gl R FlE A ) TR RN A A 4
R G d P A T A o

1.3.4 FHERE B HAG 48 h PIIK A AT |
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Gt AT . TR ORI AR + bR 2E (v 25)
TN, Z 4 8] FLBER B PR R T 25 K656, 19 7 EL R
¢ K56 HRCTOR A BB 1 43 R, 4 18] H Bk
Fx® Kl P <0.05 R 22 A G5 X

2 #R

2.1 3HABERME TR SFRIREER 4
RWE L, 5T Ib#K,3 HEET, T, i
Ppeak Pmean Raw T}, Cdyn &1, Z R A FK i %=
N(P<0.05);5 T, 1 T, i} H#,3 ¥ T, i}
Ppeak .Pmean Raw [#{I%, Cdyn 45, 22 R A Git2¢ &
X (P<0.05);3 4/ E T, 5 T, i} Ppeak, Pmean
Raw Cdyn LA 22 RICHHF# R L (P>0.05); 5 A
HEEE, B M C i T, T, I} Ppeak ,Pmean ,Raw
B, Cdyn iy, 25 G248 L (P <0.05) ;B 41
5 CHHEHT,. T,.T, i Ppeak ,Pmean ,Raw ., Cdyn [,
BEFIGFE (P >0.05),

®1 3 ABEEHE SRS NFERLR

Tab.1 Comparison of the indexes of pneumodynamics

among the three groups at different time points (x%s)
Ppeak/ Pmean/ Raw/ Cdyn/
AT H,0 emb,0 emH,0 (nll - em 071
AZ 40
T, 15.4+1.1 7.2+0.5 13.8+1.3 43.2+8.8
T, 22.9+2.3" 10.1£1.2° 21.4+2.0° 27.7 +5.2°
T, 23.2£2.5" 10.5+1.8" 21.0+2.5° 27.8+5.4°
T, 15.8+1.5 7.7+0.8 14.1+1.4 42.6+8.5
B4 40
T, 14.7+1.0 6.5+0.6 12.7+1.2 42.8+8.7
T, 17.5 2.1 7.8 +1.1% 16.4 2.0 36.4+6.9®
T, 17.9£2.3® 8.3 +1.5% 16.7+2.1% 37.8+7.4"
T, 13.1+1.1" 6.3+0.5" 13.3+1.3"> 41.6+8.3"
CH4l 40
T, 14.1+1.1 7.1+0.7 12.5%1.2 43.0+7.6
T, 17.9 2.3 8.2£1.2% 16.2+1.9" 37.5+7.4"
T, 18.2 2.4 8.7+1.4" 16.7+2.0" 38.8+7.9®
T, 13.2+1.2" 6.7+0.7" 13.7+1.4> 41.9x8.1"

H 5T, B IR P <0.05; 5 A 4 3K P <0.05;1 cmH,0 =
0.098 kPa,

2.2 3HEBEESHEALSHTIERILE 4

W2, 5T, mfbi,3 AEH T, T, T, i} O %
fi%,Qs/Qu It , ZRAESHITFE X (P<0.05);5
T, B 4,3 L T, T, i OF BEAIK, Qs/Qu #fin,
EZRAEZIT¥E X (P<0.05); 5T, T, if L #%,
34 T, I O Jhi, Qs/Qu BRI, 25 A i &
X(P<0.05), 3 484 T, B OI,Qs/Qt thHK 2 57
TGt E (P >0.05) ;5 A 0, B 44 C 4
BE T, T, T, T, i O Fii, Qs/Qu BEAIL, 2740
B X (P<0.05) T, T, T, T, if,B4HE C 4
B O1.Qs/Qt LR EF TSI #E L (P >0.05),

x2 3HEBERMELSMSSFIERLER

Tab.2 Comparison of the indexes of blood gas analysis
among the three groups at different time points (x x5)
24 5] n Ol/mmHg Qs/Qt/ %
A 40

T, 401.2 +25.8 9.1+2.8

T, 255.7£17.3 11.2£3.2

T, 211.8 £15.7* 14.6 £4.5°

T, 203.4 +11.5° 15.1 £5.0°

T, 308.1 +£23.6° 12.8 +3.4°
B4 40

T, 397.2+24.9 8.9+2.6

T, 275.2 +21.7 10.7 £2.8

T, 236.6 +18.2% 13.5 +3.9%

T, 223.8 +16.8% 13.8 4.4

T, 321.5 +23. 1% 8.9 +2.5%
CHl 40

T, 410.5 £27.9 8.8+2.5

T, 276.7 +19.3 10.1 £3.0

T, 240.2 +18.5 12.5 +3. 4%

T, 223.8 +18.9* 12.8 3.5

T, 323.1+20.2% 8.5+2.6%

5T, AP <0.05; 5 A 4 H A P <0.05;1 mmig =
0. 133 kPa,

2.3 3 HABEANERESMEH TNF-o IL-6 7K F
beix 4R35 T, B3 HBE T, .T,.
T, T, B} ML TNF-a | IL-6 /KF-THE, 2 54 G it
B (P<0.05); 5T, BFHuHe,3 B T, T, B
i TNF-o, IL-6 K- Fh 5, 22 7% A 48 it % 1 X
(P<0.05);3 HEHE T, 5T, B I TNF-a,IL-6
KPR ZER TG L (P>0.05), 3 HEH
Ty T, T, B I 3E TNF-o IL-6 7K H 85 2% F T 581t
FEN(P>0.05) T, T, i, B A C 2H &
TNF-o IL-6 KPR T A 4, ZR A G228 X
(P<0.05);B4HY CHEHE T, T, B i TNF-a .
IL-6 7Kt 22 s it2¢ B X (P >0.05)

#3 3AHFAFEESMFE TNF-o 7 IL-6 7K F [ 42
Tab.3
the three groups of patients at different time points

Comparison of serum TNF-« and IL-6 levels among

(x x5)

217 n TNF-o/(ng + L") IL-6/(ng - L°1)
A 40
T, 3.8+0.5 1.4+0.3
T, 13.4 £2.3° 6.4 £1.3"
T, 14.9 +2.5° 7.2 +£1.5°
T, 25.2 £3.9% 15.7 £2.9%
T, 24.6 £3.7% 15.1 3.0
B4 40
T, 3.5+0.4 1.6 £0.4
T, 12.7 £2.2° 6.1+1.2°
T, 13.8 +2.7° 7.0+1.3"
Ty 21.7 £3.6% 11.9 +2.8%
T, 20.1 +3. 4% 11.7 £2.6%
CH 40
T, 3.2£0.3 1.4+0.4
T, 11.9+2.1° 6.3 £1.4°
T, 12.9 £2.4° 6.8 +1.6°
T, 18.8 £3. 42 11.5 +2. 3%
T, 18.2 +3. 8 10.9 +2. 8%
U Ty BEEECP <0.055. 5 Ty B EAR"P <0.05: 45 A AL

‘P<0.05,
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2.4 3HBAREHEELR AAEEEIA
IMAE 2 1], fliAS Tk 2 461, Bl 2 ], AR5 A E &
HF A 15.0% (6/40) ;B 41 H g H B SALILAE 3 ],
i N QR 7 B S U W W N S A o - o)
17.5% (71/40) ;C 20 835 IR ARUIALAE 1 3], RS I
BIERAEFEN 2.5% (1/40) ;C HHBE ARG IFLIE KA
REELT A 4A B4, ERAGRIFEL () =
5.871.7.502,P <0.05) ;A 415 B HBEFE ARG I AIER
H R L RTGFE ( =0.104,P >0.05) .

3 hg

PCNL 2 F F 5 55 e AT #24 , — i 1T T 4%
IRV 5 4 HEARE Db i) R A8 A0 B R4S A, B
AL H AEwE BTz A . HAh R
o BB A B RIS AR AR MY X BILAA
(LR BRARAS LR Z2 07 T B sE e, G L A% B gis
BB il B AN RE AR kb, ol i M7 1 i —
AN W R G T W S G, S BN A B 2 e ek
A IR I BHL 2 IR R A SR SR I R E
] BRI T RE A I DRBR R A B, X% 26
FARH R B30 S 7 v UUHERR AR 9 — Ak, 1%
SEMHLAGE SR T 10 ~ 12 mL - kg ™' [ <,
AEF5 1E K Bl K L 48 53 Fe A Bl ik i, = A A ik 4y T
ik AR AR, E ) Al U g kR il
WA R R, W W Hs 3 v I 9 - 40 L A
SEAR DU A8 5 5 A I L o R 2 T
e AL OHE i B2 T B, 2H 2L EOE 2% 1 Ak &% 4]
PEAS R, ity < B D, AT S PO 2
SECE SAHICAENM 5, B T AR A RE S, E 1Y
A FORR F T g O 4 D) ke A, e 2 2%
SEUH K

Ppeak ,Pmean , Raw . Cdyn J& S WL IE I 724 )&
RAGbR. AR R BN, HFEA T, B HE,3 H
B T, T, B Ppeak . Pmean , Raw ] 7} 75, Cdyn [#
;5 A AL, B.CHBHE T, T, T, i Ppeak,
Pmean Raw F#A%, Cdyn T 5 2 B IR BM X 28 2 79
W 2l )% 28007 A T 2, (R < it i@ <m] A
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