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Abstract

This article focuses on research progress of the improvement of Component Separation technology
(CST) and the prevention and treatment of complications of large abdominal wall defects. Large ab-
dominal wall defects usually refer to defects of abdominal wall tissue with a diameter of more than
10 cm or a surface area of more than 50 cm? due to trauma, surgical complications, infection, or
congenital diseases, and their repair faces many challenges. As an important repair method, CST
increases the relaxation of abdominal wall tissues by anatomically separating each muscle layer of
the abdominal wall and realizes the tension-free closure of huge abdominal wall defects, but tradi-
tional CST has the limitations of large trauma and many complications. In recent years, CST tech-
niques have been continuously improved, including improved anterior CST, posterior CST (e.g., TAR
technology), endoscopic and minimally invasive CST techniques. The modified anterior CST reduces
postoperative skin complications by accurately identifying and protecting the perforating branch
vessels of the rectus abdominis muscle. The TAR technique uses a posterior approach to cut the
posterior rectus abdominis sheath and free the transverse abdominis muscle to achieve a larger
fascial displacement distance, which is suitable for wide abdominal wall defects. Endoscopic and
minimally invasive CST techniques reduce extensive subcutaneous dissection, reduce the incidence
of postoperative incision complications, and have the advantages of less trauma and faster recov-
ery. In terms of clinical application, the indications for modified CST technology mainly include
large defects of the abdominal wall that cannot be closed by conventional primary sutures. Different
modified CST techniques showed their own advantages and limitations in terms of defect closure
degree, recurrence rate and postoperative recovery. In terms of prevention and treatment of com-
plications, it is necessary to pay attention to preoperative optimal management, intraoperative fine
operation and effective postoperative management. Future research directions include the devel-
opment of new biomaterials and intelligent meshes, the introduction of robotic-assisted surgery
and high-precision minimally invasive technologies, the formulation of individualized treatment
plans, and multi-center, large-sample, long-term follow-up clinical studies, etc., to further improve
the safety and effectiveness of the repair of large abdominal wall defects.
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fEE EOR SR W TR I BE AL R AM . FARIFAORE . R R S IR, 3 BUREEE LML
Ky TEMEARKT 10 cm sl AL 50 cm? BB I[1]. FEImIR LB, MERE E RSkt — 407
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R PRI R RIS JRRMEZ WA R R E KA E . IR, 4R TN N2 RIEH T
Ao FEEEG, MR UIBREAMEATE2]. BEAh, RREEE KEEE AT ERE CREREYE R L%, B A
BRI AL, BB ARG EEEARFUAICES, JE— D1 s S 3]

JERE B ORSRERA R B AR BT R, W R T RS SCRE . WP, IS A RANI AR E, ST RE S EUR
AT A B . RAERE . AR R TE ES R EIRRE[L] . BbAh, KHARERERGR S R EH R R,
ATERR, HAESI R EE. ML RETE[4]. ). Vargo S5 AN, FEEE KB 1018 B 0T 1k 2 B 52
HWk | et R AR T RE RO PR B E R X [4].

BE IR E KR HIG % 2 ki, 10k, BENEEIR. Ak, WM EERES UL, 5%
HUEE R R[] ik, B2 AR SR RBUB s, BT ARSI RAERK[5].
W, MEEEMAEZR . R R E, HRAVIODEEAR . KRS E[6]. B. Bakula 5 A45
H, AR AR REE BRI IRE K R A, W5 B2 B PR IR AU A5 ™ B R R [6] . R, WERE KB
B A EOR B @R R 450, S0 T MU Th RE IR R 5 9F RER 5, AR SRIE (RE B A AR S R BTN
P
1.2. Component Separation 7R (CST)#ki&

Component Separation i AR(CST)ENGRE S M EEF B, BIEEIMIIES BERERNIRAZ, 15
INAERELH ZRRA TS, AN SEIL S K BRBEGR 10 JE 5K J1 M & - #4640 CST A 7l Ramirez % A&, Hi%
OJEIAE T @S VIR RIS, (/MRS RNV B, SEImIG I B LR R 2N B, 35 3 0 I B 11
METARA SRS o X —HORMHE, 45 B AHE DL B3 A& 1 BRI BE R SRS T B i E & 12

B 1w PR S FH RN, CST 7R AR BE 3 g vh (14 P B 40 P . Munish Trehan %5 AAly, CST BB
ROBH PEEENLN =, EADIWr A gt T3 &, & TR ATIA 25~30 cm (BG4 [1]. Kunwar
Aggarwal 45 H, CST AMMURENE k& IEEE M 450 5o M, I Re A RS JEE EOR R S B G s 1 54
CRIE” WRR[7]. J. Vargo S5 ALE)LEHEE B S AHIESE, CST X T A R M Bk A3 11 B K B
BAFRRE A RAF B8R, I H I RRE R [4] -

SR, %48 CST AFE—ERIRMIE. B. Bakula 25 A48, ZHLFTEE CST 752 12 i B T RIE,
AT RE T B0 AL SZ 451, 30 R R R 0S5 e UK, DR bt i 8 7 T AR T i v R RS S R B 7 ok o
EEE[6]. MhAh, BEERARMILIE, CSTEEAT A Z MR 7730, W5k CST. £N% CST %, LI
TSR BRI EN, BT ARM IR RREM R AER . BRI S, CST CCNIEREE B KBS R 1)k
RHPEREA, FRWIIRA R G g 55 Ak J e o 4R A0 77 % ST (1 B 00 A S R A

13. MANSEX

JIG B B R 18 52— B2 AMRHIUS B R PRER, A% G 145 52 7 VA TGS DR T AR R A i 5 DA 5
Pk AR EAL S, HIFRGE R A FR B . Component Separation $2A(CST)E #2 i Ak, % Himid
fiiei) oy IR RE S LA . SCHULAIER RS, BT TIREE A AT RetE . JRTM, 8L CST 7ESEPRRY
P AEAE B R AR S2 45 . D) RE S RS R, BRI 7 2 e A AT & ik, &hxt b
AR, CST HARMNWIHE O R AIAL, BHEZF S IME R WERHBI DB J5 7 3 W TAR (Transversus
Abdominis Release) & ¥ AR MM, BIERCD B RINAE . BOSE I RAERI KA, IEIEE N2 e rEag
Bt B, J.E.Rasmy 55 NWK, %M LRE BT CST 5 TAR 7EKE /IR IRZS 5 ETo R 72 R,
HW# BN e B E TB(8]. B. Bakula % NF5H, fE4uATH CST 4K EAL K kMR, 555
T IR R BRIRAE, SR i R R B IR 2 S LA DA BRI I AR IR [6] 0 b Ah, PN BE4 BN CST FIAE)
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Fgd %

FBERA R BRTIBG £ 2 FH A IE S T R AR D) FUO R SO R A, R TR R R R [9]. FE I RAERT A
Jith, RETRFHREETE R A (BTA)LUASAEEENLIA . J8/bik Ty, CHIESE AT BRI CST My B KA 5
FAER AR, M. Zamkowski 58 NS IEEE T 1 EPFAT[3]e AEMRN A BT AT 25 IR G AR 7 4
2, (et g, AR R BRI E R N T AT R[9]. 2R, RGUHIE CST BORMB K 1z
LI RAERT IR REfE, XTI R EOR SR (AP RHME R Sk . R T PR A HEE L, FFNARRAM
KRB [ BIHr 55 115 A L SR B IR S b AN 5L B diE 7

2. Component Separation AR RiER
2.1. f54; CST HI/EPR1E

G718 Component Separation £ AR (CST), LA Ramirez 775 AR, | i2 N H T I EE B KB4 1)
B8, EHAERKELETREHEZ RRE. E%, SERTETEER L FHASE, THEAER
BT S B Bk 2 R0 RS, X —FR AN vl o M 45 £ 1 BRE B R A I, 386 T R S5 e ke i 5
FIRTEIARS . Bakula 55 A48, Ramirez HiR7ESCtd fErd, B ARBEA MRS EENF X E, %5 T
BOL IR IZIREE, T E S R R S R R AR (6]

IeAh, &4 CST MEMHECR. BT FEAT KIEARM RFRIE, ARrb i & W 238 hn, ARG IFRGE
M 2, 1 B G S R AR e i . Niranjana 25 ATEXT 50 B B 7 sh R L, RA% 40 CST Bk
GANTESE S, 17 BRI, 2 1% A R RIA GG, 14 D 3RT, SRR AR TE H AR B 6 5 T 1)
AJE[5]. Bakula 58 NidtE— 5581, KNZ 0BG MLHE, 82 i KA A A ), HInE R
AEZST HEA[6] -

fE45 CST IAFTEAR J5 I RE D REVK F AN BRI in) 8. bl 30 Bl AL SR B AL AR i, 35870 FR A R
Jei tHIRRE BERA S . RERERY S JE ROE, REmAK YT 4k, Ghali S5 N adid xf 169 {51 2 1) [l 4 23 A1 R IR »
YR CST ReSCIIERE S 2, (HR G I RIE R AEZ A ik 24%, HARE TR BT 02 9 RO R AL 7 fa s
PHIER[10].

Zi b, RGP CST MBS IRE B RS R T I B & — @ 0%, EHA K. IFRIEL . kI i
Gy S S R IR, ARAE IR R ANZHE AR AT R R 5k

2.2. BRBHIEE CST

o4 K AU T % Component Separation 43 A (CST)7E i BE F K BAREE N, B 16 70 IR ST % CST
IR 92 B2 N B S 800 BBk R, IS Rk ISR B4 ) @, £ 45 Ramirez A% CST (@il iz 4
BIEENATE S R NHY, BRI T RERERA ST, (HIRIDIM T RERE R B 2 S, WK S i
ORI AL SZ 45, AT 51 A B2 IR AE4 ™ B 3 K e . Bakula £ AF5 Y, BiTEE CST A% i %8 S I i i 4 /2
HOZIRIAIEH) FE R, SR F AR N R E ORI B SO, DAYESr Bk e, 98K fa ek
FERRE I K AE[6]

TR, PR % SN I o R Y AT % CST I O I AR VR I A i o iR R A% O AE T-1E 70 B i R
HIRRT, FEHER BRI BN 2 s, AW, Rasmy S8 NINA, KA % S O/ B8 IRTHT
% CST, MUREA RIFMC R B IFRIE I R AR, I REFE DR UE NG BEFA St BE A (RIS, 3R TR 5 B BR FRA7 35 %
MEA 8], BAAMAEE S AFE: £ B RUIEERS, RS xT T HS MR SR, R
fifi A e A 2 S, R B A R ERR, BRI M. ok, RnfgiaAR
BUSAAG 22 VR A, SRR 2 A e TSR, BE— PR E TR 2 & a2t .

TESERRR I, PRE 28 S AT % CST st R AF IR IR . Rasmy 28 ANHRiE, KA IZHEA
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Ja, BEARJG BRI RRE RN R FIC T AL Gon % CST,  HAR B i [ BE G 4 %2[8] . Bakula 55 A 38 id /5
B Hrsmif, o SCMAE ORGP0 T T B IRIRSE R R B, UK HLAE 9T % CST £ f% HP BR[6].
R RITEA T PR Z 2, IR B RS 1R 4 T N SR I Bk %

2.3. J5¥% CST (30 TAR HR)

J& % 3 73 BS £ AR (Component Separation Technique, CST) LLZ: i % IILFA fi# (Transversus Abdominis Re-
lease, TAR)NARE, LA RAEMEEE BORERBME B R3] 12 K7E . TAR HORMZOAE Tl 5% Bk,
PITIE E NS 8IFr B e R L, HETAA MR AR BE &% 2450y, Seal o RYE B AR RS AL, A R0 & KT AR Bk
o HIEMED RO EREVEHNESEEN, BREEMIESSE, dMTUIFEREIL, #—D
) A 23 85, T 0 R RS D7 TIB DA i AN it 7 2 2 [, (] RF o G %of JE B B4 28 L PR 40 4%

TAR A5 R AAE T RE AT RAE GL AT % CST S KR AL A FE B8, 38 I T 58 KRB B 45
HFER. A Sabry ZAFEH, TAR FIEEALTE 10 om 2 DA 58 B RS BE E BRI, RS NAb 4L
A ENTN, FHERGE PGB E R ZFMIH KRR AEZ[11]. P. Ostruszka 55 AINH, TAR {ER
JG % CST —F, BENSTEAR M ELLG 88 M b 2 i A f Bty 1, B89 KIERE B (g nl 47 Yu i, - F%
R T2 AR A I ARE KU [12]

5L 4tH7# CST AHEL, TAR BOREEG [T 12 B o0 8, Bl 1 Rk A fe SRSl 4id)s, AT B
KT ARJG RIRTE . ) RGeS RIE R R AEZ . ) E. Rasmy 25 GBS ATIEMERENLIF 7T KB, TAR 5%
XIME R AT CST FEARJGHRIEAERF TR EZER, HBRTLMH78 CST, H TAR 41F
i A S AC[8]. hAh, TAR BRI FH T I BE BB . I RE 2 R TR Ll i CST A E#E, N
Sk R B AR A T O e RN ik

2.4. RERRMB] CST HR

PN B A B SRR 1% 5 R 1) Component Separation £ AR (CST) I 4F K 7 M Bk 5 KBS B 2 812 K
o H5EGITEK CST AL, A8 it CST BRI /Dl N2 38, B FEAC T AR S 1Y) RO
R4 . Zhicheng Song 25 NiAA, WEIHHBL CST EMEE MEEEGRFIN, REUSAE Sk U1 10 3 RIEM &
A, HEFRME. FEBER S0 CST EEEZER, Bl RN 2 A 2Ee]. M.
Toma 25 N FEARIE — 5122 &)y )L 15 K HERE SR N FH 4 8% CST RN A& I B 48 H, 2B AR AE AR Wi,
ARG MR, HIERBER S NHE[13].

WBE KB CST BRI FEZARBAE T I/ IRE R Tk 70F B ARz B8, ARt
PEEE AL IREDN, A BT BARA G B ARS8 D) DB E 9 RRE I AR . Makoto Matsukubo 25 A\ 7E
— o BEAT G B st 1) 10 sk B LIHRE iR, SR CST REMSAE i KA F IR B IEBE LA, PERAIC R ik
SRLAIAFE KA Z 2] jeAh, PWBEEOR N AR RS2 At 1 S mT ORI ALY, A B THS #EZ 28
WL, 9800 X B 10 AR 28 1 454

SR, B LB CST HRWARE—E mRM:. 58, T4 5 2 sl 2 I TR 2 EUEE:
RGP ) A, NBEERIERMEFE I SN, W RES e TR MR E A 22 At . R, 4] Rl R
YO IR COR BRI RE 2 S0 i 22, BRali N 8% CST MELLSEITK ) B I EALIA G, R4 & HE EFE .
Zhicheng Song %5 A48, JRE NEE CST 1EJ/ V) IR E 7 AL H, B HAIRI 7 80 KA A< Bl 17 45
AT IGUE9]. WA TE N B L B] CST RPN, nlt— B RARY) O RAE R R,
Zhicheng Song 5 NI 78 27, BRG AN BTN EE CST £, ARG U1 I ASE & A4 2 A& G P i CST
1) 30%FF A% %% 15% [9].

DOI: 10.12677/acm.2025.1561840 1190 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1561840

BRKRE, WBLAE CST BANMEEE ERBRBVEZ St 1G0T/ R SEPR A $, (HHE N
UE 3R AR RUVE B I RAE B P24 BTG 5 £ I PR SE B P AW se AL

3. MR CST HARMIGKRN RS
3.1 EBNIESBEEE

FEJEEE B KRB, 2B Component Separation F{ A (CST) & MiF 5B FH kR E X EE, &
IS 2 EEALRE TG VE B I R — W A A R RE KBRS, R BRI 1 5 I 10 em BERTHTAR
F 50 cm? ({195 9. Kunwar Aggarwal 2 AFEHY, CST REMSH UK B IEEER 52 8k, & T2k =1 A0
HE Y] E0 34 [7]. Munish Trehan 25 [FEIREN A, CST & F T 645 %6 B KT 5 om 8GR AT 50 cm?
MR, HONmRe . RS i XU N B AT 22 4 St 1] -

RPN TSR VA IR . E IR BEAE TR s IR S5 AF . S, Ghali ZFiAh, BEAIA
NENEARSZE CST MRSl HHELLIRENE SR GZH, CST MIFRIEME RFEL L E %
S, ARG R AT IE 248 [10]. A, Makoto Matsukubo Z57E )L H K B REBR & 52 s, BEAE iE R
FASBYI O S IR AR AR i, TR R rh ORI IR BE I T 22 4 Sl CST [2].

AT PFAl 5 v £ 06 T FRAR IR R A A B2 Y. S. Elhage S5 H, ARRTFAR (1 CT) Al T 4
BT ERA1 52 2% BE R 5 7547 CST,  HE 42 I8 Ik VR 2 27 ST B AL T T R 52 25 P R R JRU:, AT e A 2
HIEFE[14]. A. Le Ruyet SEJT K%L T CT MUY nT &AL CST 1l J M5 B 52 A P 75 1) 70 B AN IS T
A, AR PR RS ARSI HE[15]. HEAh, M. Zamkowski Z5ih Ay, ARTNHA#EERE R A 0] R
CST M R=E, MLT ARG, WD ARGIERIE, S AT AR st AL 2 7R 582 1% B i 4l B AN EL 3]

Zi b, BUR CST HARMIE NAER AR K /N BERE S AT B iR B AR v Lt 45 B RATRAR
DRV, GEIERET ARG TR, AR KRR & T AR A AT 2

3.2. FRYRELE:

R Component Separation 3% A (CST)7E M EE 5 KSRGS 5 N FH O T A8 SR I PRATE 78 1) 34
AFEM R CST HARMEBRM AT BRERARGEMEFET RIS B RRHA SRR, Transversus
Abdominis Release (TAR){E A5 CST HIREK, HHBRW RS IMEIEESSE . ¥ RBEE, PIANE
KT FR G P A A RAFRUR . AL Sabry ZE NIACH, TAR HARTEAIESEE > 10 em (AR EE B R BT,
BE&R ST S 2t REHIOEREREIL, HERFIE T H2ZJEH[11]. P. Ostruszka 55
NHARH, TAR JPEfER TR EOREUE E b, BT AR RORE R B R R IEUC,  Bom R 1A
JrR[12].

TERTHE CST WIS R J7 1, J. E. Rasmy %5 A\ JE ik /i E P BE AL BB 78 R B0, 58 S 17 PR B8 (I AT % CST
5 TAR TEEH A AJF I RIEL R KR T H LR E ZR, (LR EKET TAR, RN EELKEE
AR T 5 e A U R[] Ak, PBeiiiBh CST (ECST)RHm /> 7 R NIz R, BT DIH
HRAERS: . Zhicheng Song 26 A\ &, ECST fEuk/ U 0 A JE 7 AL G i CST A %%, H#
FES A A 52 R R AE 25 [9]. M. Toma 25 A3, ECST 762441 B KIEEESLHE & 7R
19 TR I E BRI RAFRE ARG R,  HAR W™ E I RE[13]

P RAERIA, B. Bakula 28 N#Eif, AUEE CST & ARMRYIREESG LM, 5 FELKSMIAIE,
AR T N AL AL AR DA D ™ B 3 R ORE[6] . Makoto Matsukubo 25 A i e /b B YE Rl . 30 A Py
RS, A8 7RG R RS LA, ARJEWRE RiF A KEIRWE R [2]. FRER, SR
TUHTER CST HIARJGIFAAE R AEZR LN 15%~20%, Hh RRIRIER L FEZE 5% AT, TMifk4 CST HIJF
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RRE R A2 I8 30%~40% [5] [6]. TAR FARTEALERHE FE>10em (RIS, Bt P& 2 0TIk 90% L |, A
Ja B R BRLIN 5%~10% [11] [12]. MHEEZ R, P8 CST HARKIYI M 3 RRE & 2E REAE G CST F4 K4
15%~20% [9]. fEARJEVKERIE 7T, R CST HARMFIEREIS A 4a 5 & 7~10 K, TMifk4t CST ffE
Rt B [E) 38 ¥ O 14~21 K[5] [8]-

gi b, SR CST HUARTEMAE E R IVE T &2 R KRG SRR R . A [FH
HARE AR, RAEPEN G B BN SR AR FH L, & BB A RS RO KU .

33. KM SEREEERE

2 2 Component Separation £ A (CST)7E g EE B KB IIE T F KR 25 R B, BEREERE
RERL, TSRS RFRSMGE. ) E.Rasmy AU, KRS MR T/ CST 54 RN
fR(TAR)EIA, TEAHEM A B AL E T, KINERELREZES, HMKTHESETT CST %,
PRI R HARTE T 1L R R 5 A R 34[8]. E. Zolper 26 N, B FAEM N 1 BEA PR CST X8 B8
T EE AT R R g, KN R R 5@ ABEA Y, 2 A5 2156 1E[16]. M4k, Kunwar
Aggarwal 3B X KARFR Y] D B I EE D7, UESE CST a8k B iERES My, =AMANKRNE R, Bk
TR R RE 56 B AN 3 B 5 THI IR RE 9T 24 [ 7]

TEARTER =TT, J. Vargo 55 A1, CST 7E)LRHESE RN AT R, HIFRAERBEED,
ARG 3 1) H S ) Re MR A 5 iR A W R TH[4]. Makoto Matsukubo %5 A FEXS BEAT: I BERL 1)
O s 2B LIRS R B, B B CST AERSE (R4 BEBE I 436 (1 [F) i S B 22 4= P4, AR KR W &2 % ki
FERH, HEWE RLF, AR E R ESEE[2]. HAh, M. Zamkowski 25 A5RIH, ARTRH A BN EERA
> CST HJLEE, FEAST ARG A IRE R AR, I e T+ 38 I A& T & [3]. KIHBE T4
PEEY, MR CST HiARM 5 R REAHEHIIE 5%~8%, MMifL4t CST ) 5 F£EHRELN 15%~20% [7]
[8] HFEMEWGREWLER, R CST RJF 12 MH, HEEN SIRIIGEVE P4 E 30%LL 1, & JE
PEIFPEAC 40% LA b, OBRRS - A B35 2055 2] [4]

Zi b, SR CST BARTEMEEE KBIVE T h I K IHBE T & R R, ERBR, BEAERESE
o CHRAEBRG YA 2 SO ORI RO T4l B A i 55 22 Fh e R SRBE B S T, Y7 20058 T

ﬁﬁm

4. R CST MXH RIERHBia Rk
41 BRAARERBSLER

i3 B K k451 52 ) Component Separation 32 AR (CST) &, WL 3 A& e ALHE L5 M« I fie . ) 10 e
B JREC R IR BT . IERE R S RS o MLIE AR G Bl WK RIE 2 —, KA 2L 34%, Wi P.B.
Niranjana 2 \fi-i& 50 il CST & JF M H &b 38 v, 17 B BLIE I [5]. B IR FEER B A BE 1 R AE S
7 R RIS B SMAE B A % IAR G, B Bakula 58 AN fa i, AU CST # R IR IEREF LA, K55S
BL IR IZINBE, T E R R IRIT[6]. VIS Bt P I RAETR 9 CST AR J5 B E 0] &, Zhicheng Song
LENWIIFRS A BE CST, KIFFAY) DR R AR m T WA, TR AR EBEX HRRERER —
SEFZMA[9]

i B i LR A2 T e S A8 T R IR R E . S. Ghali 28 AAEXT 169 1] B i [ml itk 23 47 vh %
B, MEBERE B MR KR R A 24 )R 3.5% A1 7.8%, LA L R I AORE R A Bk ST S K R K [10] .
41, Munish Trehan 5 AfE 20 Bl BRI Em &G, ARJa 3 MARRE K, HEHIF AR KL 15%
[1]o JBRIRFE A G R I8 200 A 45 BE AT fE B RA st ) 10 L |32 B Y KR b i 645475, Makoto Matsukubo
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GNLE) VBRI B i, CRER IEEE MLt 95t/ b B Bl ol A RCFRAIC B JRIRBE XU [ 2]«
Zib, MR CST RJGIFACERM LR, KRAFRZ BHFRLMIRDIL . FARTT LA D ERAEEZ KR .
FEEFET AT A PRI IREEMA . 98D RV Bl R A A Bl T AR B B RRE R A R A R
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