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[#E] B8 HIHmBEA P ARREIMERAE S (ECMO) #ik Jr SN xHilier etk & -l i (CPFE)
WS, Fik BT 44 64232 i AR Y CPFE 3%, IPIES Hiwk-#8k ECMO ( VV-ECMO) 41
(30 %1 ) Fnigk-shlik ECMO (VA-ECMO ) 4 (14 f] ) . HEBEHBEARTT . R, KRG KU R, 4
R 5 VV-ECMO 41 H#, VA-ECMO 4 B F BN, AREIIshKE I8 E, JasMu) 02 a2 FARE R
B, REeREMEE AR (Y8 P<0.05) . PIgARGEMsiIE I R, H VA-ECMO 41 FREIREER
K (P<0.05) , MARFEGERERIESGITHFEX (P>0.05) ., i VA-ECMO il VV-ECMO Jii i T CPFE
BE MM AR P Z 2B, FHi =t B i E B BUS C B, K VA-ECMO B3& i T AR It s ik &
BEREE .
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Clinical application effect of ECMO in lung transplantation for recipients with combined pulmonary fibrosis and
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[ Abstract] Objective To investigate the effects of different extracorporeal membrane oxygenation (ECMO)
bypass modes on the prognosis of patients with combined pulmonary fibrosis and emphysema (CPFE) during lung
transplantation. Methods A retrospective analysis was conducted on 44 CPFE patients who underwent lung
transplantation, and they were divided into the venous-venous ECMO (VV-ECMO) group (30 cases) and the venous-
arterial ECMO (VA-ECMO) group (14 cases). The preoperative, intraoperative, postoperative and follow-up related
indicators of two groups were compared. Results Compared with the VV-ECMO group, the patients in the VA-ECMO
group were younger, had higher pulmonary artery pressure before surgery, fewer posterolateral incision types, longer
operation times, and higher incidence of postoperative bronchopleural fistula (all P<0.05). The pulmonary artery pressure
decreased after surgery in both groups, with a greater decrease in the VA-ECMO group (P<0.05). There was no
statistically significant difference in postoperative survival rates between the two groups (£>0.05). Conclusions Both VA-
ECMO and VV-ECMO are safe and effective in lung transplant patients with CPFE. The bypass mode has no significant
impact on the short and medium-term prognosis of the patients. VA-ECMO is more suitable for patients with higher
preoperative pulmonary artery pressure.
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A AEfb A IE=U (combined pulmonary fibrosis
and emphysema, CPFE ) il 248 45 K 5 | ) fifi
LAY S 2D 5% B S A ) I S IR,
R EAT B G R AR BRI ZE A, S H—fY
it F AN — il SRV 2 07 T A AETE], B
B R PR £F 44k (idiopathic pulmonary fibrosis, IPF )
HHARME LR, 2005 4F, Cottin %51 B Uik 17—
41 CPFE {4, HAFAEZMIE EE AR ER | A
o H A S ks A A AR AR AR R AR B
&, 2B — EAE VAL It S 2T AL B SRR
FIFZ I TS SR, £ BE5E X CPFE 2K 2 5%,
REZEWRALEAR S EAFTEAT AT i i g B2 W
CPFE, i /> BCHF 5% T 4 (™), fi 22 AR Y
5%. 10%. 15% 507, fRZ, 782022 4, EE M
FHB SBT3 — KT CPFE LR IH, #la
THE X bR EsE", SR, CPFE H i Johs
FE IR YT I kUSSP T R R U, RS A
EERANIRT FB . MWE, CAMRHEE A
AT CPRE BRI, H AR 34FA 5 4R RS
HAFZRA TN 94% . 82% F T4%, (RARSMEE I A A

(extracorporeal membrane oxygenation, ECMO ) ¥
AN[F 7 6 CPFE B & IS AR A 5 45 5y ) 5% 1 v
ANERE . K, B IEZIFAE R IPF & i
1 CPFE &3, FEXIARHET, AR RIFHICHE IR
1ot S5 I, BEGR R AR ECMO #i Jr =X
1) CPFE 835 Al PRAFAE B HXT S0 (4 52 0

1 FRE5H*

1.1 #HRITH
[lERPE 5 BT 2018 4 1 H 2 2021 4F 12 A 7E R
BB 2E M E o N R B B i sz i A F AR 1Y) 1PF &
&, MR 44 45 CPFE %, ARRME: (1) &
IRAEARP.OHEZ A s (2) f545 IPF 2 BibnifE;
(3) MR 2 e CT 2 B R AT AT S0 784 1) il =
WA 5% )Rz R (4) R ECMO.

BrbrdE. (1) JLEMA; (2) Rare i ECMO
ARG ARBEEFREE; (3) KRR EHL

A ECMO %% i 77 =X 10 A [] 88 43 by 8 ik -3 ik
ECMO ( veno-arterial ECMO, VA-ECMO ) 41 14 ff,
W 58 (55, 64) &, B 124, & 2pl; Ehk-E

ik ECMO ( veno-venous ECMO, VV-ECMO) #H
30 fl, 4F#% 65 (58, 66) %, %28 i, Lc2fl, A
WFFE 3R R s B LR B o N R B (e B 23 D1 it
HE (b5 KY24044) , Frfg R s R &
1.2 ECMO WREAEFAAFRIEE

AR R 7 2 ECMO R Bk R b & A 3
B, BishbkE . BlE S 15 min 5 IR 30 S 2E R
Mo RS, S8 FUCERE A REIRIE RS,
AR O ERES s bk b . EER S, s
OV A K A -2 it 2h Bk - ( mean pulmonary
artery pressure, mPAP) >25 mmHg ( 1 mmHg=
0.133 kPa) , RPEELMEFH ECMO. 5 I i sh 712
FaE , 2 B UM RN BE RF 28 <90%, W B A VV-
ECMO; A MR sl 1A FaE , 2 5 A I 5
£:<90%, W VA-ECMO; & H #1778 v 8 ¥ i
s ik = B0 T AN 4, H i £ VA-ECMO.
ECMO 1 HL A4 o8 FH D5 00) LA R $8 E 75 B i il 2% A2 1)
FARIAS M A A R HFE RS (2019 B ) #EF522,

it B A4 ARl 6 R U0 1 3 2255 i A )
. JE #MlI EF Clamshell ¥ 1 3 #2), FAR sk
W =55y RS A AU R AT . AR Nk PR AR
Pz G, LARAR A SEPRIE IR IE . MZH
B BB, SRS S S 3 000 mL B, 2%
JEAUAT H R
1.3 RIFETREER

KRG B EY AMFEAEPZE (intensive care unit,
ICU) , WMAMARMEGY . PULHGES; PR
WGP, BB i FSTAE R B ARE  EL
B e s A FH SR y2e 10 ) 245 350 B HE 5 B 9 A
W @ W2 LR . R AR
Brs Lt [ RPN A AT RIS O, SRR
Kk ECMO MK EHE

Wpte, i BERT e T . ERE 3
HLo 6 14, BEGEERIET 1 K AHIT
i, BRI 2 AF RAHE 1R, PR A AL S it A H A%

BIRE . BE R RUBRGCR I S . BEVTE A E]
202342 A,

14 HRAEF
W2 IARTIR B, AAEME . AR IR
840 ( body mass index, BMI) . WIS | A&+
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. WETIRE . B ARETA 0S4 Il sl ki
451 ( pulmonary artery systolic pressure, PASP ) | fifiz]j
k&P sk E ( pulmonary artery diastolic pressure, PADP )
J mPAP A AHIRZEAY Il D) eGSR e 45 A Hip
551 B H JIERZS R (forced expiratory volume in one
second, FEV,) (iHiitHE H 7k (FEV,%pred) . H
JililiE & ( forced vital capacity, FVC) SHUTEE 4
e (FVC%pred ) . 1 #23% (FEV,/FVC% ) . —%fbhk
PREGE (diffusing capacity of carbon monoxide, D, CO )
b WHE E 4R (D.CO%pred ) o A fE B ALEE
ECMO # i ik, v1m el F ALK FARE
] . R . o s AR HE A 0 3 4 BTN PASP
PADP & mPAP. A Ji K B i £ S AL 5 HLAGE
[6] . ECMO SCHETE] . A%, ICU AfERTE], fE
B B 1] JE R PR A W) D) e BE A% ( primary graft
dysfunction, PGD) 4. JFAAENEN . MiZhfg. JE
T

1.5 SitEHE

K JH SPSS 26.0 #1 GraphPad Prism 9 $E4745 2%
ST A5G IR A0 BT ORI B Eebn o 25 R
N, BB BRI FEAS ¢ K s AR IEAS /ATt
ORI A (T figk, Edarfigh) £os,
ZH 7] %58 % ] Mann-Whitney U K56 5 31509 kDL
FRRIN, HHBCRM K8 5 Fisher A5 6 £ 46 . R
JH Kaplan-Meier ¥ 23 i A= 77 M1 2, R log-rank ¥
HEAT LR RIS B o BUIMI RS 36 P<0.05 2y 25 545 i it 2%

2 & X

2.1 BEARE—MIER

P RAE AR T — RS L 1. 5 VV-ECMO 4
Fb#, VA-ECMO 4L FH M/ . AT s ik & 7
(PASP. PADP. mPAP) H5 (#5 P<0.05) , H
RARPRILER, 2R TG FE L (¥4 P>0.05)

x1 MABRERE—MRBERLE

Table 1 Comparison of preoperative general conditions of patients between two groups

FEhR VA-ECMOZ (n=14) VV-ECMO4] (#7=30) PfE
W (xxs, %) 58 (55, 64) 65 (58, 66) 0.044
PR (%) ] 0.798
5 12 (86) 28 (93)
53 2 (14) 2(7)
BMI ( X+s, kg/m*) 2345 2244 0.332
MRS (%) ] 6 (43) 14 (47) 0.813
i Bh bk En (%) ] 14 (100 ) 28 (93) 1.000
PASP ( X+s, mmHg) 67+13 55+12 0.003
PADP ( X+s, mmHg) 37+9 26+8 <0.001
mPAP ( X+s, mmHg) 4748 36+9 <0.001
AATER (x+s, mmHg) 180+£69 183+78 0.897
FEV %pred[M ( P,.,P,;) | 56 (45, 66) 46 (40, 60) 0.232
FVC%pred[M ( P,s,P,s) ] 48 (39, 64) 41 (35, 52) 0.182
FEV /FVC%[M ( Py,P.s) | 90 (83, 94) 90 (90, 95) 0.436
D, CO%pred[M ( P,,P,;) ] 14 (11, 23) 14 (11, 19) 0.857
ANOEEATIRE (X5, m) 150+112 159+104 0.810
S (%) ] 0.478
R 7 (50) 14 (47)
=R &R 5(36) 11 (37)
TR AL 1(7) 5(17)
HIMEE S 1(7) 0
BEERIEH N (%) ] 0.411
RRFET 11 (79) 27 (90)
DAET 1(7) 0
Jiki-C> RUAE T 2(14) 3(10)
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B $15 %

22 BEFARER

BEMFREIE 2, WY DRI ERH
Giit2EE L (P=0.007) , VA-ECMO 4 F A ] 5%
VV-ECMO 4 £ ( P=0.020) , HAHEr #2271
TGtz L (32 P>0.05)

P ARG mPAP ¥ F R, H VA-ECMO 41 T F#
IREE R (Hh P<0.05, 1) . FRYGHGHA K
H 2408 ] ICU, ARHPEAET:,

23 RERHEHER

P2 R S 1 B L3R 3. VA-ECMO 4]
ARG S8 M BB & A % T VV-ECMO 4
(P=0.028) , HAhdEbr 225 LG FEL (HR
P>0.05) .

AJEERBETE] 23 (12, 33) DNH. BARE
VAR 3 AR AR fF R 22 R E S L (392 P>0.05,
E2) .

x2 RMABERPERELE

Table 2 Comparison of intraoperative conditions of patients between two groups

e VA-ECMO# (n=14) VV-ECMO# (n=30) PfH
PIO2ERn (%) ] 0.007
RN 2 (14) 0
EEANIL 10 (71) 30 (100)
Clamshell¥J] [ 2 (14) 0
FAFL [ (%) ] 0.087
A e 5(36) 19 (63)
XU tE 9 (64) 11 (37)
FARBEI[M (P,s,P,5) . min] 344 (290, 425) 266 (225, 365) 0.020
RAMF[M ( Pyg,Pys) , mL] 900 (600, 1625) 800 (600, 1200) 0.683
Wi [M ( Pys,Pys) , mL] 914 (0, 2250) 1000 (0, 1300) 0.327
PASP ( X+s, mmHg) 266 2946 0.069
PADP ( X+s5, mmHg) 1346 1645 0.077
mPAP ( Xx+s, mmHg) 17+6 21+5 0.064
60 - 80
60=
: _— = N
S E \
—~ 20
O il e ® ' i KI5 ®

#: AKH VV-ECMO 41; B Kl VA-ECMO 41,

BE1 BEARFSEARE mPAP LbE

Figure 1 Comparison of preoperative and postoperative mPAP in patients
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Table3 Comparison of postoperative conditions of patients between two groups
Ei=27 VA-ECMO4] (n=14) VV-ECMOZ (7=30) PlH

HUBGE S [E[M ( Pys,Pys) , h] 46 (41, 74) 53 (45, 76) 0.296
ECMO Hii} ] [M (P,s,P,s) , h] 26 (19, 49) 28 (24, 33) 0.472
RIFHEGTE

Oh (X+s, mmHg) 286+138 245477 0.212

24h (X+s, mmHg) 343+88 344+82 0.962

48 h[M ( Py,P,;) , mmHg] 335 (238, 382) 315 (287, 346) 0.936

72h ( ¥+s, mmHg) 337494 342+89 0.857
PGD 3%[n (%) ] 5(36) 6 (20) 0.455
WG A n (%) ] 2(14) 10 (33) 0.338
XAE NN (%) ] 3(21) 0 0.028
PR EHERE DI (%) ] 5(36) 3(10) 0.101
ICUAERFE[M (Pys,Pys) , d] 4(3,8) 5(4,7) 0.582
RIGHERENTE (X+s, d) 52424 44+19 0.260
RG34 Iizhig

FEV %pred ( X+ ) 64+21 6717 0.697

FVC%pred ( T+s ) 70+15 65+19 0.418

FEV,/FVC% (X£s ) 75+18 82+8 0.127

DLCO%pred ( X+s ) 53+16 45£19 0.220

100—: —— VA-ECMO#4

Ll_u_‘—‘_‘_‘—w VV-ECMO#

50

HEAER (%)

0 T T T T 1
0 12 24 36 48 60

AJEEE (A )

B2 WABRERFEFHLE

Figure 2 Postoperative survival curves of patients

in two groups

3o #

1972 4%, Donald Hill 18-+ 15 Y8 il ECMO 1R
RSN Ay % FE . WG, ECMO Ryfdi Mk, H
T E 22 A Bt B AL BB T AR 300 W F AR A A i SR

KPP AR AT T RS AE AR ECMO #3777 5K
Xf CPFE Jraftei, Hpkdt E 2 T g FHE AR
KA. ARrh ECMO BY#i )i X3 22534 VV-ECMO
Ml VA-ECMO, VV-ECMO {4t IR B e, @ T
ANEEAG O T 5 0 ™ T B v T v
1M VA-ECMO A] LA4EEHE T W A i3 30 ) 2 S0 kF, iE
HTFitish ks R A D E AL H . VV-ECMO
AR R E P AR AR LA R R AR LA, e 4 S
HEAFFE AT, VA-ECMO A 5137 K HB 43 110 I
i, FRCA O ERT AT, SRR oS wi e, B
A VI AR E R B TIRE . AWFT, VA-ECMO
HBE ARSI S R, 6 B A
ifi 3 ik & 3 175 0 16 4 ECMO #5375 )7 X bRt . Wi
BE ARG Bl kO 1 4B B R R, {2 VA-ECMO 41
B IR R, X R VA-ECMO X /™5 1)
fili sk s R HA (R, SR, HHEIXF VV-ECMO
S VA-ECMO T i B8 HE A Hh i) i W6 A~ 58 A 35 b
MIEER .. AR FEE, VA-ECMO % VV-ECMO &
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BOMSE, Hemat g, A RS R AR R R,
WA BT W BB TR ECMO %437 7 500 48 34
T3 T0 W R P AR B A K B Fh % i 0 2Okt
CPFE & MRS HIA S5 1Y 8 h 01 AR AR i 22 7 5
TR

MRS AEA 5 SGE I K AE & AR ik 2390, f
FEV) 6 FUPZE RIS S MR AE0 ) Hafhiit, X
BN IR Y K RN 190~10%, AL RN 29%~5%,
REAE: [l BRI 5 DAl T IR AR A J5 3 I A B S
WE, IELHFAREAR . REGRIM . FF AR
ECMO W FHAEA P78, ik, AR50 T A
[l ECMO i 4W) £ B s I S8 RS 1) A
., KM VA-ECMO 20 =8 i RSP i) e A= 28 i 2%
T VV-ECMO 41, HiXA45hiw Z it — L1
IE, THERRFARBAR S HA R R AT

2 LAk, VA-ECMO F1 VV-ECMO 1T CPFE
BB A MR h 8 % & &, Hoh VA-ECMO
S TR Sk R s i s, LA S A
BiiiG I & E . ECMO 1y 3t 77 20t £ & 14 4 vh 1 AR
FERTC T HARMRAEAE—E MR, AR
wE, HoRhaomise, SEEY R R
gl

S 3k
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