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Application and future development of artificial intelligence
in hernia and abdominal wall surgery

PENG Xiaoyu, SHI Hekai, SONG Zhicheng, YANG Jianjun, GU Yan
(Department of General Surgery, Huadong Hospital Affiliated Fudan University, Shanghai 200040, China)

Abstract In recent years, the emergence of technologies such as machine learning, natural language processing,
artificial neural networks, and computer vision has provided essential means for the rapid development
of artificial intelligence (AI). Compared to the extensive application of Al in fields like urology and
cardiothoracic surgery, the use of AI in hernia and abdominal wall surgery remains very limited.
Currently, Al in hernia and abdominal wall surgery is mainly applied in preoperative risk factor analysis,
disease-assisted diagnosis, surgical complexity prediction, imaging analysis, robotic/non-robotic
intraoperative assistance, postoperative complication and recurrence prediction, as well as education,
training, and management. These applications hold great importance for improving the diagnosis and
treatment of hernia and abdominal wall diseases. This paper summarizes the current application

scenarios of Al in hernia and abdominal wall surgery, reviews the status of Al applications in this field at
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home and abroad, and discusses future development directions, aiming to provide a reference for
advancing hernia and abdominal wall surgery.
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ANTHE (artificial intelligence , Al) W57 I
BT Gy R AR RIS . Tk
TR KB R G — T THOR B, ol
BLoR AR AU 2 S 4 3 72 AR BB AT O DA™ A — g
PLS AL 7 A0 S B R B RE R GE . AE N
— N SCF AR, AT A 20 40 50 440 2 4R
LAk, TE& ALl ST 243 7z B, Al
%% > (machine learning, ML) . HRiH 5 4 # |
AN T A2 2% (artifeial neural network, ANN) Flit
SEHLAL G S B R 0 B Sy AL PR R R AR T
BT B AR B SR AR AN, )R A SR
Lolk, 2016—2022 4F, A7 3¢ ALfE SN R B 3L R
FBE T 7 000%"M, G135 ML LA . ATEAZ A0 B . AL
N TR SR EHSLRAE, TR SE ROk
AL G BRI R

il 5 17 BE SR BE T ORI 4 K S B 2 1 TR
Z—, AEAEXS T ALLE H Al SN B G5 )z
ALTEA 5 1 BE SR RR G50 64 157 T AT I 3 AT BR o Taha
AP 2012—2022 4 AL 1E A% GE 0 5 17 BE Sh R Y B
AT T 286 P, BF o0 & 248 b e IR ROV I
(35%) 5 M BE (30%) , HAb 53 A 76 91 H
(25%) VAR ATREAR S5HLA AR (10%) . H A Xt
T ALLEN 5 18 B AR P 7 AR S A SR AT
SRR, TIN5 I BE SRR R ] I B
SHORH XS 8] 2 B i 5 45 40 5 TR B AR S S AL
PRy KA, BT S R H O AL 5 IR BE SR
P W T 3 5 DA SR ok 1Y R ) T4 R
JEEESMR E D B B

1 Al SRR RSN R m B R BT R A

1.1 S mEKRER

5 JBE 1 T 5 1 RE ) O R T B e R
EAIFRGEAWRE . ATAT LU 1 ML g #8455 00
I PR A HE A7 8 2o A, TEAR R PR e B &R
07 T R E R EAE R . Choi ZEPXF 117 570 141 i i 455
A #E Y1 Bk R (laparoscopic cholecystectomy, LC) ff

SRR B AR ]S | 20 25 A PN Y 8 A [
ML AL, SPGB AN ]2 3 LC ARG 14N Y
FU A A& A 30, Ho e ok 538 48 A n] o o0 R
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ABE R M A8 i, ARSI AP LC ARG
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i Ld. RIEEEN &L 202 F AR LC ARV g
A B G . Ortega-Deballon 25 % FH ok 58 B
BRI, 403 L ERY) AR AR K E .
MecAuliffe 251 2% F ML S AfF 52 18 38 F AR 5 U1 15090 19
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P3G . B S WL R Y PO R A fE R R
1.2 WENSWIRZRANER FHEE

X1 4312 W IR XE 9 5 R RE AN BB, AL
ALDL R LR AE . A 2L LT (hiatal
hernias, HH) J& T X A9 5 1E BE AN BB G 2 —
Al R VAR R . A A SR AT 2
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1.3 FlFARE HE

VR i 2 o) A (deep learning model, DLM) Jg&
T ML AU, H T CT EI& 9 DLM 75 4 4 A1 i g6 25t
BRANH, HE2Eb T2 )rmm, 9k FDLM
) 6 FT T TR S e PE R T L A R 7 A 4
A B 4 4 45 M 4y B R (component
separation technique , CST) J& fiff P& &2 7% I BE Bt 51 76
I7 ME R R AT RGO 1, S T AR R R R Y
Wit Elhage E"HF & T — Fh & F 1 3 CT KR 1Y
DLM A58, 5 3 %k i i A 9 RE /D) 100917 8 2 R iy
EGIEAT /B, FF 20T U Rl it DA i i/
IO ol etk . PRIEREY, 5
WL AR A A WU TR B e B A L, DLM TR
SURIIYCR e 0 NS =0 S 9 N | PR o A NI APIC
B Bl CST 5 18 ) B 1k 0 35 0 TAMRE R AR . %
AR X TR S SR P R AT A A I X P B B A B
i R TAE BA 0 A& L, e KPR R
THREN TR R
1.4 AIBETI SRR

ALTE AR 2 SU N 32, A6 AR
AT 73 A TR Gk AR ) R b B i ) 25 4 BT R
AR, A BT AR R R AR 2 ) it e B B =
FARBAEEAR, XT84 BT R4 B T B &2
Fe R 0 Ab B, Cui SR B M & W 4
( convolutional neural networks, CNN) F% % ¥ J5 I 55
I 1BV T A T ST X e N A RS A E AL B
it Takeuchi %R F DLM 257 T A 4% K5 #1850 5
gr W2 M7 S R RO B 4 R (transabdominal
preperitoneal prosthesis, TAPP ) A TR B B vl A B
A ERBRG, ¥ TAPP 4 AU FFIE B . 3 5 8
R v B L RCE AN R B E RN DL R R G
FIZS AN Be, & B JC T8 2 B 00 5 J2 XU JE 1 v o
DLM #8 BE 06 A ROR 5 5 70 TR L 5, nTH T
BFARDSRE, Be PARSE, WA T AR LK
I TF AREE . Ortenzi F I R FH & T AL B I8
BLA 58 58 1 X 5 4 I BE Ah T B 4 R Ctotally
extraperitoneal prosthetic, TEP) & 7 & I 74 0 i
ARSRARBEAT TARIC S5 20, o8 TEP TR 70 Oy it
N BD B T RS RT ID BE L [T A P A
YA . WCEAN A BEEAN RSB B, R
ATRERS SEH A E X T ARG B IEAT /00, H Sk
B HE K B 88.8% I A WF 7L R WAL TR AR A K A Y
DLM 73 #fr, Al LAAT R By A RFEE A 04T TR PR,
ARSI TR, SR R E BUS , oK R B il
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= 4 1] Ml f&  (three dimensional visualization,
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PLRARRE A . EW S5 HESE B # . AL
HE 8 A7 250 B 3DV 1y 52 8L, ok ok 4 R e Ak
= HERIAL, DATEE AE B RE S R A5 A, A T
PG A ER A L 28R B B S A OGRS
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FALR B2 W, A OCHBE S iR TE AN W R A AT

2 Al S EEESMRER R B AR Rz A

21 #lz A % B F &K (robot assisted surgery,

RAS) &%t

AL R JEA J1HEsh T RAS I E 4 . RAS R 5
Ao A ENE . MLE BB . AR5 B M SR
HEME, SEAEEMESA EHEAR, 22HE
PEHL &S A AT AE B A T BRI B0 T 58 LB A T
AR HEMRAS &G, Wik - FHTF ARG R
MHEMNBR, 584 h F T BEAERL G AT T
ARAEAER, WA N T8, 5845 T Ald AR
FTHUIAT 55 00 H EMENLSE AR GE R AR LT,
] . RASTEIN 5 BESMRE TR — R Z R 4 W
A B, BRI RS A5 TRl O LB I B, T LAME A A
W I A . 2R S A R 5 A . RAS [ E B AL AR
Ui BT WA FARBAE T M & . Wl , fE
KEAm, AR s, R B B ) 48 A I R
UL s 5 A R OR ISR O B Y, PRI S T R A AR
Z W BE SRS A B B R R Ok F RAS
TEMEBEDT A0 . HH | 3 55055 i AF 5 23R i
JEAE RAS TR ) Al REHL K, H 2 AR v i i 5 45
b, REERBIERIEEGRER, REWREENR,
A e i ) 4 e, 2 R S BIESE, AT
M T 22T AR . RASTE I BB I TR vh iy g #4n]
REJF AN, UT A BF 58 L A T pIL A N I R
BFARIEIRE R, kW B HEEARG K.
AETEEE . WA . B U IR R AE & AR
AR, LR = S TRER IR NN SUIETE 2L W
AT & . TR A | AR 2 o) il 2 B R
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2017 47, 3% [l = 2 [l Jot 15 5 B 0 e s A 32 1
— s REEARBERE, &AL NI E # AR R
Je AE BE B ) B0, (HIG R 45/ f e v 02 5% .
Bl J5 JF R T D O T HLAS N R B I B A R
I BERL XS BRBE Y, B U545 R KRB, HLas NE
B A AR B TC e R A 4, (BT AR I 18] A B o7 2% 1]
B 1 AR BE 45 R R BIHL A BB AR L %
AR FE2ERBETT R, S R I #b R A
Fo, s AE B AR 22 %0, JF BA FBEAUG
SR AT AR HACT, SR, Fry 5
Ok BUM BET E I 55 AN T A RE B R R, HLER
NIEITAE A AR S5 8 # B 2k R s . AR,
i B HE 22 (I 5T R B T AL AITE b R 1A AL
ST S N

HE TR AR EW |, HATE A 5
3 0 R T AR ) a0, i R R YA A A i )
X 5l S B AE S 43 B DL R R D BREE A [, R
ALHLAS N H 34 TR S al BE 78 I8 V8 18 4 R
HSEEL, (HEE B X — H AR S IR A A Y R R R
H Aj & A b a] DUSEIE A = 2 90 3 Zny e
Hlas NFARRG, HA KRG 2 2 0058 F S
Bz B NS AT RRZEN K E.
2.2 AENBARGHIARiHED

TEAMREF AR, 5 88 i 39 A 35 T A R A
KA M T FARBIEAT, 00 ALAT LL I 25 3 &8 £h
ARAR Al AL AR . CNN J& DLM i —Flt, 250
T ANN 1 2 R Hn a8, W ok Hr il ae B4R . Cui
AUV I UE B CNN A B AT DL A% ks 31 51 3T A il
IEZ s 5 I e ) A R A T B AR LR, DA
B A REBE AR K i U0 o A, R B R AR R R A
RS E O o kB UL B O Bl IR T 7E I IR
FIHIL i N JBET8) 0048 I A v il e Al o J 20T,
FF R HE T #2825 1) B bR 2000 s T LA Bl Bk
HEA . Cooper W)ty . HENENLSELSH, kA B A
EHCRMG RS EEBE R, JFATEARD H
Bl B2 W AR BE AR B 3k i S A B Be o I Ah I8 RE
SURZRTIL 0 O R 7 S B N RS N
iU RO L A R RE DR A, AT DL O AR
D ik DLk G 1 F B AN B0 O B E ) kAT
Hb, ALHE T L ] o B A TE N AR T AT Y 4
RAMBRB A5 5 & il 7E T 5 I RE AR BT 5E H HT i
TESEAT R, AR X 2L H R A9 3 BE 5 i PR B H 25
HE— 20 i 5O RE SR AE RGO R AR R I S
SCHES

3 A SEEESMRIER ARG S R

3.1 FMAREHEAE

B IR 02 A SRR G S I BE T A R S T K E
Z—, JUECN LT AT gl b R g R K
O'brien 457713 B 38 52 € 37 ML A AU ] We ) g RE T AR
5 5B R A R AT RE, XR A R AR AR
GF TN HE 77 o Elhage M 1] 8 2 CNN 12 ¢ 1)
Y5 & 48 31 DLM A Y T i BE B i (abdominal
wall reconstruction, AWR) AR5 F A FRAL YL K& A=
MIATRE, 45 RRBIEE T RF R = K&, DLM ]
Ao Dy B AWR ECH R 5 R R KR
Ramshaw P HF 57 7 T W B 2% > 5 ML #9541
WL E T 125 o A D R B v T A i R e ) kA, 2
e W% 7 vk T 2 i e A T R RV R S D) Uk
PR A BME o Ayuso SEPIIE R T —RET BLEY L A
T 1% 4 DLM 19 A 1l =X X T M 2% 5% % (generative
adversarial network anomaly , CANomaly) M DLM, %
JIT G i R S R D AR 2, R i R AR
BB, b BRSPS BCE B, WU B AP R
ST I RN (ER 137N o NI N B3
KE, WA EW, GANomaly DLM 2 {4 45 DLM Xt
TR G 5D IF KHE /Y U B AT B A R ROCR o Yan
SRR JT ML BE RS & S FE Dk I F B %€ (venous
thromboembolism, VTE) 5 . Ifif K S . o] & P
il HORGEEZE 2G| PUBELS YR . JFICTOR L &
JR S W BRI R J& VTE KA iy fa e R . E kb
ST R ALTE BN AR J5 I & RE & A 05 T B AT 16 1Y
WL S, O K O 3 B S I RE Sh R BE A=
SE G 38 1Y TR SR A T S
32 WMMAREELEKEZR

il 5 I BE SR 418 B R S B R R SRR AR B
O Y ) B 22—, ALAE T 00 I R k4 A2 A B A
ULk B fE b R i A AR
Hassan %5"'% ] DLM JT & 1 — B & % I 755016 BE I
RIFE K . FAREBALFAE LKA BE 3 1 B 4
B B EAR B A A SRR ) LR ML 4R
B —Fh o B, ATAL AR S AT 55, TR SRR
)AL (kernel support vector machine , KSVM) &1
g AT RE A — B o JE K S D) I A R A G R E
PERAE S i, 2 B ] 5 24T KSVM I 25 1 56
UE, Bk DL ST T KSVM 81 Ol 2 & 7 2K &
4t . Licari %F1R FH KSVM % RE 40 #7 U 11 &2 &
R, 4R R WH U E 86.25% , K i L 86.67%,
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Alonso-Silverio SV AT N F 1 B 78 i 4 57 T 16
LEH IR B ZR R 5L, 455 Python 2 2 . ANN
DL K Raspberry Pi {1 # figi °F- 5 & o 47 4R B 25 .
Zipper &M R FEKE AL+ AR 3z FH T 0 E U 1 90 A5 A
H, A ] R U ROPEAG , BB AS A b 25 )
Mt EEEF AN RE. A, IBHFEA
FE R T ARBBOWEE , R H ALR] & AR A A7
Al &g, X FARLRHEAT Az, IFEXT
TR EZ AR HEThRL, BIRE TR
PRI T A B B s A, T AR AR 2T R
HE-

ALTE R 0 48 15 0 Hh RE 6% & 45 B R I AE
o Muysoms 25 AE 2012 4F 58 - 45K AT F RM
i 27 23 JERE T B0CH B Bl R g SR A b, H TR
Sl PR A o R AT 6 R B 24T R A 3 FZ
P, AR K Hb 42 T AR A B R AR,
B R T O S I BE SN R R 2T L M S
W, B T7 B IR A AR 2 A B S R RS B

5 INEERE

TEALR T b, BB 0 AR T 56 L BK
MR Rk R [ A2 35 B TR AT AR TR R Al
B2 7 i 5 16 BE SRS L e L BN R 1Y
SAE . MR T ORA AL A 3R 2 G AU B R
KRGE, kB BBEARBAREET . 5
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PRI, HLAR AITAE R A 7 [ A R KRR AE )
A RAS F G #H 5 1Y AT 5 B B2 A AE T 5 12 BE SR A} R
i APV R S A

MESEBHKE, MEREP S 2Tk
J&, ALTEAN 5 BE SR T 1A R a2 2 . R
K, HMBREE AR RZATE BARHLE , 58530 K 4 ALY
BEoRW . B, mlRL22ilAH ALECAR S B AT
S A M 5 R RE SN BB A, 42 R B
WK U, BN H AT IS — B L AT
16 I A B8 s A $58 A1 30 o L 9 R T A 0 AL
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