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Predictive value of intraoperative airway peak pressure
monitoring for gas-related complications of
peroral endoscopic myotomy*
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Abstract: Objective To investigate the predictive value of the change of airway peak pressure (Ppeak) for
gas-related complications of peroral endoscopic myotomy (POEM), and provide reference for early diagnosis of

gas-related complications. Methods A retrospective study was performed on the clinical data of 38 achalasia (AC)

Wik F BT < 2019-05-24

* R - 2017 SRR BTN HEARDITE S I RITH (No - 17YFHMO005 )
[HEfE1EE | CBEW, E-mail : Wenlm404@sohu.com ; Tel : 13890179601

[ M A | SCERIA BT 10U )1 4 PR Y O 1 2= B

« 24 -



s AR E I I I 28 N BET LI AR SR T A AE ) SR (i

#

patients receiving POEM from January 2014 to April 2019. We divided all the patients into groups according to the
presence or absence of gas-related complications and their severity. Group A: no gas-related complications, Group
B: mild gas-related complications (mediastinal emphysema or/and Subcutaneous emphysema), Group C: moderate
(mediastinal and subcutaneous emphysema combined with pneumoperitoneum), Group D: severe (combined with
pneumothorax). The Ppeak was recorded at 1 min after successful anesthesia intubation (T,), 10 min after the tunnel
was dissected (T,), tunnel dissection was completed (T;), 10 min after myotomy (T,) and myotomy was completed
(T,) for each patient. Meanwhile, the rise of Ppeak within 1min was more than thirty percent, which was set as a
significant increase. Firstly, the influencing factors of gas-related complications were analyzed. The Ppeak at different
time points during the operation of each group of patients was compared. At the same time, the sensitivity, specificity,
positive and negative predictive value for predicting gas-related complications caused by significant increase of Ppeak
were calculated. Results The differences between the two groups that had or not had gas-related complications
were statistically significant (P <0.05) in the past treatment history, whether it was an S-shaped esophagus, the
establishment method of tunnel entrance and the operation time. And the independent risk factor is operative time. In
the four groups of patients, Ppeak appeared an upward trend in T, ~ T, and T, ~ T, and a downward trend in T, ~
T,. Moreover, the increase degrees of Ppeak of group C and group D in T, ~ T; period were significantly higher than
that of group A and group B. Ppeaks of Group C and group D were significantly higher than group A and group B at
T, T, and T, (P <0.05). Group B was higher than group A and group D was higher than group C at T,. The difference
was statistically significant (P <0.05). During the operation, the sensitivity was (78.57%, 22/28), specificity was
(80.00%, 8/10), positive predictive value was (91.67%, 22/24) and negative predictive value was (57.14%, 8/14) for
predicting gas-related relative complications caused by significant increase of Ppeak. Conclusion Intraoperatively
Ppeak monitoring has high clinical value in terms of predicting gas-related complications and perioperative risks can
be decreased by prevention and intervention in early stage.
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predictive value

Z I NEE FHLIFFEAR (peroral endoscopic myotomy,
POEM ) TEIRYT DL 1R 5BENE (achalasia, AC) HH
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H (n=10), TEMEMRIFLIE ; B4 (n=15), BE
SRS RAE (BB / A R ) cd
(n=8), MRESKMCIFEAE (Y. TG
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YA E R G oxygen saturation, SpO,) | FIEFRTIRE NI [ 34 3h ik
132 JREETr & FRBKEE SRR 0.1 mg/kg, K J& (mean arterial pressure, MAP ), (> % (heart rate,
FEUKAE 0.2 mgkg, £77F KJE 04 woke, B PERE  HR) |,

0.6 mg/kg, ZPBAETEIATREME, FFEVMEE 133 KSa RIGESEEIK 72h, HHERHET
oo ARHPE b RFEAERE S TIPS E, (PRI AR A1 (proton pump inhibitors, PP1) IR, Jf-ZELE
ZERFIE 10 ~ 15 U /min, I SURYERFTE 8 ~ 10ml/kg,  HUERIGIT 2d, B TEIRFFE. FARBRIEHELY
AR bl IR EEOCHEE AR A2 L, ARmATIEE IS O M BE BE AL R AT BRI, TR
W ( Ppeak ), 48 & PR AS W DU [ 1 4R A BE (pulse 1.

A TETEEAE, BEEEY R B: EEHEEEREL Y 10 em TEEHAFETFHE T ES; C: FBEZEUITA 2 em; D: @V H
JRER R 2 A 3 om; E: IRIMETREBHRMNE; F: BEHSEEHETY 6 em VIFFAUZ; G: WERRGEAR LB IMA; H: £k
JeHAIBEIE L

B 1 POEM #&{EdFE
Fig.1 The POEM process
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B 2. Wtz ). BAERE FHPE P00 (R B S 0
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e, AMeRrpRAL PR, R 8 ] (21.05% ), o 3 4
AR LA 20 mL {7 5545 W O AR AR K, PR T AT
aolE, TEA MR AT I g, HE AR, 1
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2.2 BEHEAHZENEMEZSH

RPN Tt S TN S M L (5 S -2 i ] ]
HEEEAIRIT R, AN STHEL . BREANH
SR FREFR] 22 R Gt eE i L (P <0.05),
W1, ZRESWEERER, POEM FARBE S
PRSI RFE M ST fE R I 25 (OR =1.132, 95%CI :
1.011~1.267, P=0.032 ), W3 2.

A

B C

A: TR CT 7R IEE | WM LIRRIRT; B MEE CT S/m @IS C: IS CT 3R BT . AR

2 B@ER CT FiR
Fig.2 Chest CT scan

*1 POEM FASEFMEAXAHLENERRHMERSH 6
Table 1 Univariate analysis of influencing factors of gas-related complications in POEM n
L i iR
ESl
5 k'S <30% 31-~59% =60% <54 5~ 104  >104F
TAMRARKIFRIE (n=10) 6 4 2 6 2 4 4 2
AT SAE (n =28) 16 12 4 18 6 14 11 3
P{H 1.000 0.877 0.690
: BRAGYT Eckardt }-5> SIE & L SEPNEEESVEe
i 7t A <34 4-~64 =64 i 2 £ 8 T47
TSI EAE (n=10) 9 1 6 3 1 10 0 3 7
AHARARRITRIE (n=28) 11 17 9 12 7 18 10 22 6
P 0.009 0.442 0.038 0.016
" 12318 N3 JIRZIBARYN S FARHF ]
i <7cm >7 cm HIE 2Z =i 4)E  <60min 60 ~ 90min > 90 min
TSI EAE (n=10) 2 8 3 3 4 2 6 2
AT SAE (n=28) 8 20 10 11 7 1 10 17
PfE 0.699 0.726 0.048

VE: K Fisher HiYIHER %
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Table 2 Multivariate Logistic regression analysis of gas-related complications in POEM
ES B SE Wald PAH OR 95%CI
ki -12.090 6.939 3.035 0.081
BEAIRYT s 0.661 1.962 0.113 0.736 1.936 0.041 ~ 90.616
Sp Ay -1.806 2.331 0.600 0.438 0.164 0.002 ~ 15.837
Wi A AT 2 -2.302 2.316 0.988 0.320 0.100 0.001 ~ 9.372
FAN ] 0.124 0.058 4.625 0.032 1.132 1.011 ~ 1.267

2.3 4 HBHEARDPARERE S Ppeak tbE

2.3.1 20k B 4 4R Y Ppeak 7E T, ~ T,
T, ~ T, B Be N85 ETHEHE, T, ~ T, FRIB N Y
ERREESE, FHCHS DYET, ~ T, BRI BN )
THEEEH RS T A4S B4, WK 3.

WTIFF it 2 A B 5 D 4H 5 4] (100.00%, 5/5),
FE RS E A L R ALY T S AR R A B, R
Ppeak B I8 T 5 0 SAAAH OC I & AE 1Y R U 78.57%
(22/28 ), 51 80.00% (8/10), BHMEFINIE 91.67%
(22724 ) FNBAHEFIIAE 57.14% ( 8/14 ),

232 nlbdn A HBEALET, T, N Ppeak 22 57 40 e o
TGt % B X (P>0.05); C. D W4l Ppeak £ T, — B4 —Da
T, M T BT AL B (P<0.05); A5 B ml
4. C45DUTET,. T, Ppeak 22 RTG53 X -
(P>0.05); T, BAET AL, DAST C4l, 25 20
MR BT (P<0.05), W3 3, 3
24  Ppeak 4B BA BTN S LH KRN ~ 104
T 1
4 H BE AR H B Ppeak B B IME 2500 « A 0 . T T T T
2412 6] (20.00%, 2/10), HJlBATERREHE S L b

B 4H 10 4] (66.67%, 10/15), ot 7 {5 R AER% 8 7
SRR, 3 B R ST AR ALY T R TR
B C 47 (87.50%, 7/8 ), TERKIE HE T iR A

*3 4HBEAERES Ppeak LbE
Table 3 Comparison of airway peak pressure at different time points of four groups

3 4AEEANER S Ppeak #2HE
Fig.3 Trend chart of airway peak pressure at different
time of four groups

(emH,0, xr+s)
(emH,0, x¥=+s)

205 T, T, T, T, T,

A4 (n=10) 13.46 + 0.44 15.58 + 0.40 16.33 + 0.41 15.67 £ 0.48 16.77 £ 0.33
B4l (n=15) 13.48 + 0.62 15.61 +0.57 16.57 + 0.46 16.04 £0.71 19.29 £0.95"
CH (n=8) 13.91 + 1.02 15.78 £0.29 22.61 +1.08"% 21.19 +0.74"% 23.94 +0.82"%
D# (n=5) 13.76 + 0.41 16.40 + 1.32 23.64 +0.83"" 22.04 +0.70"* 2712191V

e 1) 5 AAkE, 2RA%1FEX (P<0.05) ; 2) 5BALE, Z2RA41#EX (P<0.05) ; 3) 5 CAHE, 2264501

2 (P <0.05)
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PR ARIE A ZE R, A 2 &35 100%™, At
Fih, 38 1T POEM IGYT I AC B3, SURMIOIT L
i RAERE N 73.68%. EHEHT , MR TAE
B, EREAN, SRR AT T BT S
Iy 2R AL, i LAEAR A 0 A AR ST A Y &
AL BRI B 1 . FIWTR ST R SR E
L, U M A 2 R B 2 R

TG, XA B I L AE (14 520 R 3R
15530, RMFARNERK AAERAIRITE . SIE
A BRI A D O AT VIR S R
Wz, HFARERYEMS AR E R, R - R7E
POEM FAR P H LSBT AR RIER KR, WA E
SRR LI RER I A . RRERYT L, 40
B Pk TARSE, Sl AR T R,
REmBRE AT AMERE . LR S TE A, RS
B4 POEM ¥ERE , SECTRMIEIEE N, MALEHITY]
TFREEA N, SSEONESL DAARIR RS, K
I ] (8 AR TE A N, fel R o A A T8 e
R, Gy AR &AE ™ I, TR SET
AR [ ZE A R AN S i 14 79 R 28 s I SR G
FF AT B RS

TERUHOE AL RE P, Ppeak 3 52 e UL TR
IERER, HERERSFER SN2, 2N
BRI PR AN, ™5 A e SR E A, ARPER
KB, NeA THIIEMIIELAE, K Ppeak fifi
I [ P 384 i 4 S AR T a3, TR AR AR A AR DT
RAET AR S R IN, BIRNE S RS
EEST 10 min J5 Th i R BT W m TRRAE R . T
S T EIEE S - OFEE TARB RIS N, <iE
SR %, ERMERE ERmIEE, SEREM
Fi¥EI, RPN EE S, T UL Ppeak FRE ; @
ARHPFRFEREI CO, TEA, WS 2RI,
MR = AR, [ERA S, o 2 RBTEE,
it i e N B AR AR, B, B2 (Y A 5K 2

RESZ IR, S S50 S5 R A Mt oz 1 B, ASGE BH 14,
Ppeak FHi, JXH A FH B Bafl R &8 AR, e
AT B 2 R HE S B B s PR X5 198, T Ppeak {5 T
K, AFREER R, FFRIFATHIIFER 10 min 4
Ppeak (KT b5 iH 7 s 5emt, WIATRESESEAT T _LakAb
PR ZRAC™ 5 B POEM A 1 OGB4 SO fU7E T %
EREST, P RS TE A E A, (EgEAL . i,
M RAE AR R T R A R, ITLE RS
1 S A R T 5 I LB Ppeak TH i 2
M HEEWIESL . R Ppeak HBEBH & F+ 55 A9 B A5,
KM BUAEREE A R b . AR KB, FEL
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MBS ZRERT, BEESHHAE . <
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AHFFE LA 1 Ppeak 1 1 min N T = 30% % & N
TR, R IR A ST K ) R R R
70.00%, H5SEE Ik 80.00%, FHAETHIME 4L 1E 90.00%
P, iXUEH] . POEM ARH B Ppeak i 2 Tt 5 2 A
SEM I RARE R KA, BB B (., ik,
FESATERAE 1 R o R B VI G E B R A Ak, S
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WIS B 2R, 454 Sp0, TR, AT LI A5
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KA R B R B THERR R AR G R R

g LTk, fETERREIRIT . STE . BRI A
F1EE 7 5 2R BAB AT I LS TFA i ) s 4 238
POEM A & A SR G I & AE 19 AU, AR Ppeak
AV TR0 A AA A 56 I 2R T ELAT 55 v A I R A
B, 8 R K 100 nT AR AR R . fEAR
5 Ppeak BRI L, WREH . REEHIT
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