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[Abstract] In addition to the operation technique and
procedure selection, the dysfunction of important organs such
as heart, lung, kidney and liver plays an important role in
restricting the recovery of patients and the prognosis of
gastrointestinal surgery. For patients complicated by one or
more organs dysfunction after operation, who have no response
to conventional therapies, exiracorporeal life support/
replacement should be used as early as possible. The
exiracorporeal organ support provides more time for rescue,
and relieves injured organs to “rest” and accelerates recovery,
which improves the survival of critically ill patients who

suffered after gastrointestinal surgery. Nowadays, the safety
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and efficiency of the extracorporeal life support/replacement,
including heart, lung, kidney, liver and intestine, are
developing quickly, and easy to achieve, however, limitations
still exist. With the development of nanotechnology and
bioartificial membranes, an open and total exiracorporeal life
support system, which can simultaneously supports heart,
lung, kidney, liver, intestine and brain, will be produced in
the future, further improving the survival of ecritically ill
patients.

[Key words] Extracorporeal life support; Gastrointes-

tinal surgery; Severe illness

BETHFEARGER, GHIREERAT
KRB L A SR A E ST DL R AR
EHEAREHQNRY R EAAHES
Wia T AR EREEHAERE, B BHTT
FAEMAUE, BA, #4E MR REAR BT
BEGEESR RFABRERMARKEEZEES, H
FAHEZEE L ERUREMNEEFEHA
PAREFEFRERFRZELRZZ —, HEX,
HHBE IR (HER)ET AT CEWRE,
FR-ELAZALZNNERDFNERE, £4
T AR A & A F Fr BOK (extracorporeal life support,
ECLS) B JUk ok ok, it Hxt B bR T e iy

T B AR EtH RN SR ER
WEH EEAETFREEERE, ARAEEE
BEWEDLFSIBRET XA R E DI
EFEAB KRBT, A AR F RS ERE
Nl NN R & i i B e
ARE EA TR KR E, AT E & B4t
FHEEEHNHE R R, BA, 0 B B ALK
Jr E Ry SN L FBT, TR EAZ A
e R Bt M DLR BT B R RO BUR B
HE AWM ERENET X FFTETETK,

— . RO E A BOR (R b T B R SR
LR )

John Gibbon F 1953 4 & R AWK EH KA



PAEBEAMIZRE 2012 F 1 A 1565 1 B Chin ] Gastrointest Surg, January 2012, Vol.15, No.1 5

R i o 5 A Al b, SRAT O W B AR B 6 R
B A AR IR KT s Clowes & T 1956 F£#F & T A&
R F | W B AT B AT L R R BT B, 7 A PR R R
REAH(EM)BREEN KT XER, B E
AR ] B E MM AT RS AR &
FAR, KR 4 I oA ] HL R AT By R %
AR EEIEEEARET Ta, 1979 4F,
Gattinoni %48 S 7% Bk CO, TR IE K B R4 &
BR,EHFAIFRALEE LR -ANERBER MWK
B, FEMTFRIGAEER (acute respiratory distress
syndrome , ARDS) #7357 %A\ 109%4% & Z| 50%, 1987 4,
Mortensen 2% B 7 #8 ik 1 ik A A 2% B ,%75
L% NS4 £ (intra vascular oxygenator, IVOX) 2t
KW EE 4 (intra corporeal membrane oxygenator,
ICMO), 1989 4 |ECLS " & & 3L T K 4h 4 4 ¢
RN, #E4T ECLS BWARE AT &, JL4F 5k, sk
EE &AL NER T ERBE KBTI EA L4,
AT —EHRY,

AU 2 86 45117 (acute lung injury , ALI) 3 ARDS
REMIBAREE NN ERRE, B ZFBEH
B RBMERRHZ — YRAARE S RS
BELENEEH A NRFRE, 5t F 6 @4
JEE A R4 (extracorporeal membrane oxygenation,
ECMO)# 81,2009 4%, Peek %43 T #r 4 % CESAR
(WBEFANRER S ECMO # TR AZEETFH
FHRWBT)NFRER ZIARHAAT 5 5,4
# 68 AN By 180 ) T E AR W By PR KB A
# A, FHHENEANRE L, F AN
ECMO 4, BEWHRTECEGE ) BHREEL
HRER T 7 d, RE FEBTHERIE, ECMO
4o0 Bl EE T, 22 FlmTFAEMNEEARREX
ECMO %77, #4468 flH#Z 7 ECMO #7574
57 Bl 6 M AMHEELRATERK; FAMN
RESAFIAEERT BTHEETH 4 A
6 ™A A iE LR A B AR, BT, ROAE
RS H B F ECMO $uie § B FREH A &
ARDS # & &  ZA1K &3], FH KA ECMO 7
BB AL TR F LA T A A ECMO 8y 57
B, 12 ERTH R AU R Xt ARDS & & 4 5 ) B
A ECMO, U X WL — AR F FE ECMO 557
WEZEZT ECMO #77,

HmZREER IR FAREORERLE
NERESATHNELER, XEEEEXFN

SAFAR £ 7 8F 5 B Q0 B AR 5 % W, 7E 4k i B Bk oy
BRSBTS RO R BT (SA) TR
A, EHE V-A ECMO K & B EESHATH T, 3
WEE R, REFFHENKER, HEL CPB
HATEREHR, TUAE-NMLFLH I FA
B, W B KA LB EE, T V-A ECMO
FAEFT R F Oy BB IET , £ — BT k4
WA R B 4 A IR IR L T 4R — T B
ZRM T R,

TSR HAERIET

AMEEDEERZEMSBAREX -FEHF
RIE, BEREEEDRERIAN TR S, £
RUEBENRERIERERE ELUETER
#77 (continuous renal replacement therapy , CRRT)
T 1977 S8 KA T8 7 3R R T KR oy AR AR
HMERREE BN, X— BT T RBRETRE
WL AR R BT, o A T S A AR B RO
it (continuous arteriovenous hemofiltration, CAVH)
ZERB B ZMW T AR, BV T a4l
# 7 i JE 1T (continuous venovenous hemo-filtration,
CVVH) fr 3% £ 1% # % Jk & 32 % 7 (continuous veno-
venous hemodiafiltration, CVVHDF), 3 &) 3 ki A
FlEK . BT CRRT A R4y fuji 0 7 5 R 2 0 |
X TR A 4 A R T o e SRR R A TR R I
F Wb WK R B & AR R T e O B R g
ARWERUBRTRAHBTERER NS #.5%
V=698 /1, B AT,CRRT 8 B A 6 B AW Kk,

=BT R ERERT

FF o o6 e 75 B 3% 98 2 B A0 B IH L e
FHRIE, BAOAN , AT X R RIE T 2t
KBHTTWETEEZL — AT HFRART 4T
20 4 50 £, FAMNELEHBEATFEACE L
AT (hemodialysis, HD) ., ML 7% J& 3t (hemofilt ration,
HF) . i 7% % %% (hemoperfusion , HP) # i1 3¢ & %
(plasmaexchange ,PE)% | 1993 4 fZE#F 4] H MARS
# 4 (molecular adsorbents recirculating system) , 7%
RARETRE SN A E & B R 2R L R S AT
EM AGHNRERGE,TARERRAEAE &
HEMBQERFFRAER MIRFENEE
EARBERURYE, RS AR Z AT AF
KA T EZ KEH RS (Prometheus system),
ZAGER W AlbuFlow BERZT B E R, Wk
MM ASTFEAAREL, IR EERT B



6 A BEBSMRER 2012 4F 1 A% 1565 1 ] Chin J Gastrointest Surg, January 2012, Vol.15, No.1

FUHEANEL, TENOEOEFHNDRHE
7, EFAREH R REIH T RE MARS £ 0L,
TURREREOZEGFERMAKEREESR  ExE
AEMEZEAWER, ETF KB R5MLT MARS
ARG, WA MBI R FRE A HAEF, T MARS %
GZHUREBFWNBEIRS, WO BFEEAE
1 AT (single pass albumin dialysis, SPAD) . # # t
MG BT (selective plasma filtration therapy,
SEPET) BEEMEEHRER A HBET —EH
T8, %I, Shinohara £ E T —/MNF A — 4 1t
BRAE SR O 5T B G e 380 B ok 52 B A% 25 1 R B9 37
MATLHRE AEAAEREREEAE DR ER
FEMEFMEI T Z RGN, BT UG5
i AT AR — AR B PR AR L B 4 & K R
IL-6.1L-8 #7 IL-10 B F 8 K-F EXFmH A & & K
P, HFHIAN,XTREATFN— DA
RWHRF M,

W, R E RGBT

BHSRBE TR B R T E Msh i e Bt
HEAAMBEHEESR, NTEREH-F %
fo, Wzh it ER A MR T ER P PRR
RN E W, LREC M RFEFE, s, B
mEALE G T B MMRE N, Bk, 3T s
R B MR A BT AT H MR T IR A,
B, R EHEAREN RS, Shulyakov ZU1H
RBEAT T A LBy W AT M 5L B0, A 117 26 AR R 45
Hifrey LA 2 h FHAT X B RAE, B
FATEE B 5 B o R A, R 159% 4 e A BT
16 R BAT WHATEAN 2 h, RAG A BEAMEL, K
MERENAEERK, EMEKkEEXHAR TN,
WEREN G WA KERZH A BA KN, B 5
RER e EAECFHFXRENEZaEaNY
W, KAEMTUARRD A& aEmANT %,
B b, 1R 4 R E AT AR K e — 2
AT RE L FEEHNT EATR, B LN
YR T A KE TR B R R R IAL £ K
e RS A T, Bt —# EREA
FREEJEHEAT — R B 1E IR T 2 B
W A 45 T Fa

Jii 3 g6 1% 5% % 1 4 B F ECMO B M Xt 25 &
I, BARHE G REE T ECMO Xt £ o 8 1k
ERABEYN RESANAEREXEFCENHRE
%45 M R G B ECMO 697 A& Zh R

PlRE, XHPAFHZEERM FEHANE
(ICP) ¥ & , 3 & M0 i o 46 32 38 | 0 JIE 4 i 3K
a7 BB 20%71 10%, HIL™E ARDS #2 MOF, %
EM#E R ECMO #ATH#, T H 2 —(L 16 F W EH,
R T V-A ECMO, BT 24 h B A £ A %, Bt X
FHERA4G,EHRE -2 ¥ NEL FH V-V
ECLS, T &% A A%, R X FHHE & 49 h,
BATH BRE WA B EALKE

W20 Fok, KINBRE i XF(RER)ET
CHELRE FEHF-LEAREEAENRERSERAL
R@, B FAERD R, (1) B AT E b8
BERAXFATHURANBREN R I F LS
7B AR, BUE R E WA FH IR RS A
Z 47t ECMO, FT (R B 285 o 86 b R F o An
i, TAAMREE AR B R A L E LIRS
LB ER HAMBEREAT HER,
TMEI, BNBRE i X FRER BT R URE
HWEWER Q) BRI IXFERERET,H
I ERREHATERN RPN EER,
T Bk Z At 4 B H Ml 22 8 o b B9 R 45 B ME T B 3%
BT My AR AWIBET EfF, (3)AA
HY (RS JE 28 S FF B A AN BT R A BB A B R
2%,

EMARAEFHABRE YR ZTNEREE
Z(DFRAGEIRY—KITH,; Q) RE K
Todl EURAFELSNRERETEREN K
TE, HF, —kFTHFEFHAH H I MOD =K
SMOF W EZERHE, M RITHEFHNRBERELEH
Tk R BB T B AR & E K R B &
i, FRE BRI AR X T A B iR E AT, X EE
AR B IETh Ak T B R AR R K M RORL B 3
B, RBEMB R ZKITEH, NTRD EIEEH S
Btk BB ERF TR, KA1E N A CRRT
A ECMO (£ — & R AN 6 k)67 B M s #F
F A& H & MODS # B# UL K& B F CRRT B & J2
UERMET T EREREHRRT T BN A
#,HBHET —EITHK,

HETRMNA L WA R Al R L&, ®KA
HEBERNEAESZIHFRZANEEUTHEL (1)
EEARS F E FUREEE EEREEY
e, SFHATRK B R A FH I R4 () F sk
24, FIRFEL EBE ZHIFILARE &2 3R
FrEXHRENSE,Q)EENERAML, Ak



B AMIEE 2012 F 1 A 1555 1 ] Chin ] Gastrointest Surg, January 2012, Vol.15, No.1 7

ﬁ%ﬂﬁxﬂﬁ%é\%ﬂ&%ﬁiﬁﬁ%,(4)%7@7?%9’7%,%?}?{ [3] Peek GJ, Mugford M, Tiruvoipati R, et al. Efficacy and

%% %\ éj’fﬁ 9;% ,,7’J: ;ILD;’I\ HE%?; l,{]l‘] i% Ejz ;gi,f‘h /é' ﬁ QI\] FJ—] E’J’ , economic assessment of conventional ventilatory support versus
20 <. g Bt Cohg 2 s extracorporeal membrane oxygenation for severe adult respiratory
Pl il ) £ y
- ‘; - :I; 71:7 EE%? i 7? /T ;ii%ﬂr %ﬁ;ﬁ‘ /:— ﬁ /T/iiﬂ X failure (CESAR): a multicentre randomised controlled trial.
E F}E ﬁﬁ ﬁz ?JIZ 353/% E}j 5K }JIU *k /é 5| 71:75: % o Iﬁ % ém * & [4] Alam HB, Chen Z, Ahuja N, et al. Profound hypothermia
7K N é #ﬁ] /\IE;*;‘;& 7}( I/LL &;E\L.’f& T %E_ &7’( E]’\] 7}% % 5 j‘a protects neurons and astrocytes, and preserves cognitive
/ﬁ%/f:‘t Z: 7\ é/‘j %% ’ « g 7[:5[\ ” é,ﬂ ﬁ% ﬁj—] HTJ' /%— /%'\U\ R Eﬁ]— R 1}%% . functions in a Swine model of lethal hemorrhage. J Surg Res,
N N y 2005,126(2):172-181.
HF LB e 5 A 0 e SO O TF M B 5 o 2002

[5] Sailhamer EA, Chen Z, Ahuja N, et al. Profound hypothermic

ﬁlﬁ ﬁ& %\ —&" ﬁi% /% % }{%‘/ﬁ\gl: %u Ek jj] ’ }}\ T /{%—ﬁ B ﬁ cardiopulmonary bypass facilitates survival without a high
%%FE]_ %’ 7 ﬁb 5}2"' A &;Ef\lf&ﬁi 2l JEE /%\ % é}‘j *k /lé:? ﬁk I]b $ o complication rate in a swine model of complex vascular,
5 2 % # splenic, and colon injuries. J Am Coll Surg, 2007,204 (4):
642-653.
[1] Gattinoni L, Kolobow T, Damia G, et al. Extracorporeal carbon [6] Shinohara H, Shimada M, Ikemoto T, et al. New type of
dioxide removal (ECCO2R ) ; a new form of respiratory assistance. artificial liver support system (ALSS) using the photocatalytic
Int J Artif Organs, 1979,2(4):183-185. effect of titanium oxide. Dig Dis Sei, 2007,52(9):2271-2275.
[2] Mortensen JD, Berry G. Conceptual and design features of a [7] Shulyakov AV, Benour M, Del Bigio MR. Surface dialysis after
practical, clinically effective intravenous mechanical blood experimental brain injury ; modification of edema fluid flow in
oxygen/carbon dioxide exchange device (IVOX). Int J Artif the rat model. J Neurosurg, 2008,109(4) : 670-677.
Organs, 1989,12(6):384-389. (Whis H#H.2011-11-01)

T RCERE S
B2 T {E 35 Ry 2 AR M S4B — MEDLINE 3R

BEZESCERA T FERHIAE R RS (medical literature analysis and retrieval system online, MEDLINE) &3 [ E 37 R 4518
(The National Library of Medicine, NLM)FF % B B BRIELE & A4 BB A B R SCIR RIS R 22 | Btk R F R B A ES IR E 2
—, 2005 FRERHE I EERBOESCHM A A SE YN T MEDLINE YGRS SCHIA T g HMEN, 5 e TS TAEEER,

A 1971 FEFRBHIEZ ISR, MEDLINE $UR 2 Al i 2 1996 F 2430k, RN AW RIERE S | G IRES%
LR 2R R 4TS . MEDLINE X538 FIAG PR R 5 ™ 4%  NLM L T SCHR BB R B & 2 57 4 (LSTRC) , X AT ™4
R ES TN ARIE T MEDLINE FIRUEME  LSTRC B AT 3 IR &E S X e R H1EEA MEDLINE AY4 4 BE2A 3l T
BT (0-5 47) LI E BREUET Ak, BREET 140 FiAEf , —BH 5%~30% M RFEIH P4 8 2@ 5 ¥ A MEDLINE
BAEEE . 1STRC EEBHA TIBHF B2 (WA ANE FHAE BRI ES) U REENE WG, AR R
T, 3R < P P R A LS B RN LR AR Tl A TRk

MEDLINE 170 Z W15 o EHA PIIGR  (HEE A 2, (THREZZGR)  (THERRERER) (PRI E)F 2R R
(1979 ) BIRSR N ZRE . REAE TR E B 2R KT r9 3R & A E PRkt SCfe 22 i i H 250125 MEDLINE R E I T E &
RN, REBIRE M 2000 4F B A EFEFE R L T TIRIGE

1&4 21k, 78 MEDLINE WGRE 5481 FrA MR BA T | A EHA DI (S R &) 3 103 F, orb b B REE H R A4
B HA T 89 Fft, A8 A | GRS S2REA TG 40 b, D5 — 7, FATWRIE 2], A 3R E Py i B 5 H RIS 1000 F S
Tl U 89 FHATIHE MEDLINE W%, 15 RH 3% [ B0 E b LR BE A A

MEDLINE 2t F FEAUSR B2 R E , T NIM AR R FHIE SBARMEE: Fril MEDLINE 203 EA LA E
TR, T EARRE T, Al PubMed Pk ittt B 2540 . MEDLINE C BTSN M X B = TAE S B %
MREGRE,

SCI AL A HEUR E , IR R B T Bk R & B1ehs, it MR B MEDLINE £ B2 TIEH L R
AR TAEE O B A AR B8 T SCT, Bl — B 4 MEDLINE W07, P9 2508 ) 57 BRI et ARG T ARG R |
51H. B E S, MEDLINE A4 REZ AT E brszmg 7 36 E bRy Bl A s Rt T — st e & |

—HRT (P LI L EN011 F5 1% 2R

Bt . (FPAE B MR 2 )T 2005 4F 3 A ¥ MEDLINE R 2%





