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Study on the lung protective ventilation strategy of artificial
pneumothorax in full laparoscopic radical resection of
esophageal cancer*
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Abstract: Objective To explore the effect of lung protective ventilation strategy in artificial pneumothorax in
full laparoscopic radical resection of esophageal cancer. Methods 88 patients were selected from January 2021 to
March 2023 for the treatment of artificial pneumothorax with full laparoscopic radical resection of esophageal

cancer. They were randomly divided into two groups. 44 patients underwent conventional ventilation as the control
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group, and 44 patients underwent lung-protective ventilation strategy as the experimental group, and the different
effects produced by the above different ventilation modes were analyzed. Results There were no significant
differences in pH and partial pressure of carbon dioxide (PCO,) between the experimental group and the control
group at the 10 min after endotracheal intubation (T,), 1 h after single lung ventilation (T,), after surgery (T,), and 24
h after surgery (T,) (P> 0.05). The oxygenation index at the time points of T,, T,, T, and T,, there were significant
differences between the two groups (P <0.05). The experimental group and the control group had significant
differences in static lung compliance (Cs), plateau pressure (Pplat), and peak airway pressure (Ppeak) at the T, T,,
and T, time points (P <0.05). At T,, there were no significant differences in the levels of C-reaction protein (CRP),
tumor necrosis factor-a (TNF-a), interleukin-8 (IL-8), and interleukin-6 (IL-6) between the experimental group and
the control group at the time points (P > 0.05). There were significant differences of the above indicators between
the two groups at T,, T,, and T, time points (P < 0.05); The incidence of pulmonary complications was 25.00% in the
control group compared with 9.09% in the experimental group, there was a significant difference (P <0.05).
Conclusion Tidal volume (VT) 6 mL/kg + 100.00% inhaled oxygen concentration+positive end-expiratory pressure
5 cmH,O + recruitment lung protective ventilation strategy used in artificial pneumothorax for full laparoscopic
radical resection of esophageal cancer can significantly reduce intraoperative airway pressure and inhibit
inflammatory reaction and increase ventilation safety.

Keywords: artificial pneumothorax; full laparoscopic radical resection of esophageal cancer; lung protective

ventilation strategy; lung recruitment; inflammatory reaction
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Table 1 Comparison of general data between the two groups

4151 P (B2 1) AR FEV /FVC/% FARRS []/min AR i £ /mlL
SEHEH (n = 44) 28/16 55.23+6.36 84.69+6.67 302.36+41.25 253.36+45.90
XL (n = 44) 29/15 54.12+6.08 85.23+5.85 302.66+38.96 264.23+43.39

P H 0.05" 0.84 0.40 0.04 1.14

PAH 0.823 0.405 0.687 0.972 0.257

TE: X MH; FEV/FVCH—
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PR (forced expiratory volume in one second/ forced vital capacity )
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Il s AR NES ShRE S Ropo & s BEml
RESRH &5 " e LR AR R #7 5 IR B M
AEE s REMESTE s AR i 600 mL# .
AW FEARAT B BEfe B2 By it vl AR BRI S .
2022-KY-0946-004,

1.2 Fik

12,1 R 4& RATIEEEZEES~12h, 25K
4 h,

122 Rk EAFREEEDNIA Ak

fiE, T LURERRREG , FF 14 Fr QU RO FIK S E B
A R #R bk, B0 ORI RGE I, W O bk
JEo IR my, 2R g ee sl bk, AN A B il %
5 min J5 3 B R AR IERR(E . #9PKES 0.20 me/kg
WRFCRRER (BT %K Wi E 2 U2 A BRA A,
HEUWESCS . [EZ57EF H20083107) . 0.15 mg/kg Zfitf Il
BTl PEEL (AEr=] K VLo s B2 A R A w
HEHESCS . FE25HET H10970367) . 1 wg/kg 725 KJE
CEPT % BB NRAARRTHEA ], #HE ST
[ 24 17 H20054171) F10.05 mg/kg KIkWRA (A 7=
7% WL B TR ARRA R, eSS H
247 H20113387) . 16 L) EFRAEILRE B, XF R4k
P <4 (tidal volume, VT) 10 mL/kg + 100.00% W%
A GE P + MR IEJE 0 emH,0, 256 40 % #% VT
6 mL/kg +100.00% M A %A W B+ 0 <K IE JE
5emH,0 + i 5k PIHBHFMFRIL N 1.0 1.5, &
P A 1 Limin, XFAFURARAS AT IR 8L, IFAOR — 4
BB 53 M 35 ~ 45 mmHg.

123 g g gk o &l AR N R ) S
K, WREEPLAGE L (peak airway pressure, Ppeak)
PSR IE e n, W akis, OB J%E
K, BASHOREEEMIE KR, AR E SR RAS
#i1d 2 min,

124 ARz W BEARE MU E
B, FEAICUR, FRELIT RGN SRS, WA Sk
£ h 40.00%, BFASKIEHRE A5 emH,0, VT R 6~
8 ml/kgo LG R SEBRIRAEAG DLEFR I A AL

1.3 MR

131 ®wA it ieRNEAREEHREE
10 min (T,) . HfES1h (T,) . FAREER (T,
MANE 24 h (T,) B pH. % ALk 5> & (partial

pressure of carbon dioxide, PCO,) FIAATEEL,
132 "R A F AR DRMARHET, . T, AT,
J B RS TR, P (static lung compliance, Cs) . “F
5 (plateau pressure, Pplat) FlPpeak.
133 KuE R B4R ICENARET,. T,. T,M
T,Bf 51 C RV EE F (C—reactive protein, CRP) ., Jif
JEIRGEN - (tumor necrosis factor—a, TNF-a) . [
M A-E -8 (interleukin-8, IL-8) FIH i/ -6
(interleukin—-6, 11.-6),
134 ARt Aaue ICrRMABEARGIF AR
PO, e SN (SR . MRl PP
PRME R 1 52 4 A5 L RLRE IR, 48070 JEAR T 60 mmHg
FPCO, > 50 mmHg) . JliAS TR FIIL A AE 55 o
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T,. T,MIT, 5 CRP, TNF-a, IL-8 L6 /KB A%
TXAH, ZRAGIH PR (P<0.05), k4,
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Table 2 Comparison of blood gas analysis indexes at different time points between the two groups  (x + s)
pH
215
T, T, T, T,
LA (n = 44) 7.4120.03 7.40+0.04 7.41+0.05 7.39+0.04
XFHEZ (n = 44) 7.42+0.04 7.41+0.03 7.41+0.03 7.40+0.03
i 1.33 1.33 0.00 1.33
P1E 0.188 0.188 1.000 0.188
PCO,/mmHg
41
T, T, T, T,
SCHG (n = 44) 38.85+3.04 38.25+2.96 39.06+3.14 40.14+3.36
XL (n = 44) 39.66+3.23 38.87+2.96 39.97+2.93 40.03+3.12
e 1.21 0.98 1.41 0.16
Pl 0.229 0.329 0.164 0.874
A A HEEY/mmHg
ZH 51
T, T, T, T,

482.36+37.14

230.23+51.21

442.12+40.63

461.67+41.08

XFHEZH (n = 44) 465.69+30.41 176.36+54.18 385.36+57.11 420.58+35.47
tfE 2.30 4.79 5.37 5.02
P 0.024 0.000 0.000 0.000
*3 MHEBERENEFERNZERER (vxs)
Table 3 Comparison of respiratory mechanical indexes at different time points between the two groups  (x+ s)
Cs/(mL/cmH,0) Pplat/cmH,0
415
T, T, T, T, T, T,
SEGEH (n = 44) 38.14+4.02 29.69+5.51 28.41+6.06 17.52+2.01 17.14+1.87 13.64+1.23
XHRZH (n = 44) 36.47£3.69 25.37+4.12 25.04£3.36 23.31£1.67 23.69+1.48 14.69+1.67
fE 2.03 4.17 3.23 14.69 18.22 3.36
P{H 0.045 0.000 0.002 0.000 0.000 0.001
Ppeak/cmH,0
4151
T, T, T,

SEEGH (n = 44) 21.71x2.21 21.67+2.15 16.04+1.31
XTHEZH (n = 44) 27.61+2.01 26.96+2.45 18.29+1.61
1l 13.10 16.87 7.19
P1H 0.000 0.000 0.000

12 -
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Table 4 Comparison of inflammatory reaction indicators at different time points between the two groups ~ (x + s)

4151 T, T, T, T,
CRP/(mg/L)

FIGH (n = 44) 8.25+2.41 18.11+5.14 35.58+5.63 47.14+3.31
YRR (n = 44) 8.98+1.87 29.54+3.54 45.14+5.78 72.3646.57
211 1.59 12.15 7.86 22.74
P1E 0.116 0.000 0.000 0.000
TNF-a/(ng/L)

SR (n = 44) 157.26+30.25 253.36+22.27 360.18+43.27 290.14+36.39
XHEEH (n = 44) 155.36+34.59 367.48+41.19 428.74+38.96 397.96+70.43
t{H 0.27 16.17 7.81 9.02
P{E 0.785 0.000 0.000 0.000
11.-8/(ng/L)

SEU2H (n = 44) 19.14+2.07 13.35+3.66 23.14+4.39 20.47+3.48
X HAZH (n = 44) 18.63+3.31 24.78+4.07 37.87+4.55 33.75+3.83
ol 0.86 22.50 15.45 17.02
PAE 0.389 0.000 0.000 0.000

11L-6/(ng/L)

FIeH (n = 44)

153.36+30.47

197.45+25.56

236.69+34.14

211.96+45.74

XTHEAL (n = 44) 158.96+32.41 257.85+24.51 350.12+44.42 324.66+40.01

fE 0.83 11.31 13.43 12.30

P1H 0.406 0.000 0.000 0.000

*5 WMARBREMBHREREZRRE 61(%)
Table 5 Comparison of the incidence of pulmonary complications between the two groups n (%)

2031 SRR JitiAN 3K IREIMAE SRR
SEHEH (n = 44) 0(0.00) 2(4.54) 2(4.54) 4(9.09)
XHRZH (n = 44) 2(4.54) 3(6.82) 6(13.64) 11(25.00)
P{E 0.047

T SR Fisher B R M

ARFRR, BERILT AR Z, 30
TN, 2P e A E R i — R, T [ R %P
Mk ER, FETANBREOY 1577, LtEbT
Bk, ZEEFHFRIE4 LU, EEEYERE
B UEATPEM T RO S P A I
A, SORTREFEAT L . MK AR R A
FEOL. BIZIG, WOTEAUAHER AL T BT AR,

5 HRAN 20.00% , T B FTE RPN, Ea ARG
ARIBTFI S AEAFIG R, 551K 90.00% LI b, HTUS#%
Ufo MMCAT UL, RRBETTFRIGTT, oy o,
BRI AR TR IR A, IRl SR,
A A 225 4 R A s 1 VL AR S P LA
MGV, MBI, B RAEINE . %558
SsSB4 111205 2 S N
PERY VT 50U ST, PR AL, SR
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w VIIE S, Wb Al B, HmAUsds. & T, T, TOMIT, A pH A PCO, Hed, 22530

AR RIS L ) K A KU, Sl IR A, 5
RN HEREASKRFI R EE, MR, W)
SIREMRRAE SN, I LTSk b, PTG i
A

AR, FARPIESE VT 10 ~ 15 mL/kg 1
T EAUGE S =, AT LRIk, AR
B FH T VT b AR 5 |2 A — S8 PR B . AR SAUINLAE AN
AN . PRI, 5 ZE A A R P R A IS Y VT
TR VT 4 ~ 6 mL/kg FOMIE VTS, S R A 4
FHARE i Il R P ORI, P M 25 AP ORIE
JERtAE K, THTHUGEES, Rets ] s iz 21450
P, S0 JE B RIS IR SO, R/ R B £ SR
1) AEFFET M, AR R, AR VT S iR
PMEE SRS, BRS04, TR A
MZFAHKIF ZAE . 24 Pplat 7 30 emH,0 LU FAT,
BEVRT SIS M, AR OREREE, PRSI R
R A MMFEORIEIE, WA 850kt il AN sl Rt 25
B, AR A 25 5, BeAbh, 38 n] LRI
BG4 VT, EE R, (R VTS
ECYFSRIE R, WHRCR A, AT DL Ay 5 4
TOREE S It EE PR IE R, ZEL R
BJ17F M Pplat, A7FE RS, XTI /I BN, H]
5 emH,0 MR IEJRBEA VT 5 mi/kg il <, Al A 2540
Tl SAE SN, 3T ARSI P ZE LG Bl . 20
I RAFFES N, 5 ~ 10 emH,0 FEAR IE R B i
SRR TR, BORELE, NS emH,0 PR
IEEdRAE, RERSP] WM IRAEIE O, TR,
SRAE MIPFAOR IE R A B B8, HRITHR T &R K
EIAMITAZL, &Y ORIERRG IR ik, Aegdy
SEIFHOME . A DFPE I, I RS FA T
R, BRSNS i, PEmIETIRE.

RS, R BRZHEERE VT 10 mL/kg+100.00%
R ISR TE R 0 emH,O B8 S 5RE M, SEEG2H
PEHE VT 6 mL/kg+100.00% W A 48 3 i + <K IE &
5 emH,0 + Jili 52 5K (0 ARG, S5 R WK SCIR A
T,. T, Fl T, i} 15 49 Pplat Fl Ppeak $5X} B2 F [ 5 %
(P<0.05), HMAEHET,. T, FT,0f 50 Cs FL#R,
SERH R, ERAGITEE L (P<0.05); PR

Gt E L (P>0.05); LT, T,. T,FIT,H 5
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BLESEE A AAAR, DUTAE N T, B T A
IH LN A S ke PR & AR AT AEAR
rh I Sl bk il AN SIS AOR AR AR e, TR
AR, BRI A B RIS, ORI LA TR,
BTN AR AR AR, AL RS pH ORI PCO, [
B, ZRHTGIFE L WA, SRR RS
JEHET T R, K, R T ARE R
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CRP, TNF-a. IL-8 FITL-6 /KA, ZRHIEH
Y (P>0.05), T,. T, AT, A5 EiRFEFR AL,
SEHTAL, ZRWAESIEE L (P<0.05), FA
LA, IR RN, $&8 T JAE S 48 b5 7K
S, (HJE, R S AR R, JRE R
e, mUEET UL, IO AR, T LA S
IR, DR IAE SN, FRARTT AORE K

ZE FFTR, VT 6 mL/kg + 100.009% W A S8+
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