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Progress of prediction models for complications of breast
reconstruction following breast cancer surgery
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Abstract Breast cancer is the most commonly diagnosed cancer among Chinese women with a continuously
increasing incidence. For improving the quality of life of patients undergoing mastectomy, breast
reconstruction has become an essential component of breast cancer surgery. The prevention and control
of breast reconstruction complications is crucial to ensure a smooth subsequent treatment and the success
of reconstruction. A complication risk prediction model can quantify the risk of complications in
individual patients undergoing different breast reconstruction procedures, and assist surgeons optimizing
surgical plan selection and perioperative intervention strategies, thereby improving patients' outcomes.
Here, the authors review different models for predicting the risk of breast reconstruction complications
after mastectomy in terms such as model development, predictive performance and model validation, so
as to provide a reference for the assessment and management of the risk of breast reconstruction
complications post mastectomy in breast cancer patients.

Key words Breast Neoplasms; Mastectomy; Mammaplasty; Postoperative Complications; Models, Statistical; Review

CLC number: R737.9

ESTH: HEARHAHEITREDIE (2018SK50905) ; IS 5 1 AR E 2= hL B H  (2018SK7005) ;5 1R
B iR B B RHIFER E RIS BT H - (2020QH010) 6

Wi HEEA: 2021-07-09; fEITHHEA: 2021-10-19,

PEEEI: D, PR R =B F o AR, 32 R e 4 By T 5T

BIEEE: k3, Email: 414700595@qq.com

© WA )3 # [ 8 S B 4 3 BT http:/www.zpwz.net
1374



5 11 39

%, F LB R ARG AL B ERE I ROE RS TN LA it B 1375

FLR g O 88 Mg kR T 4 Bk AR — KR E
2020 4 3k [ FLM 95 8T &0 B 29 42 T3 B e sk e
M, FLBRE &R R RE S B B s e TR R
A1 R LR O LR AR, A 70% 2R TR
BEREZ A VIRARY, N2 5 vl bk B oE A0
ik, A ERCRNIABIESGIRITHEEN —
WY, IR B Ik LR I R AR 5 B AR
10% 2247, A3k F3ARK P H SR 2 1 TR 40,
L 5 d AR A X T o 4l 3L 5 U0 R R O &R KURS: T
0, SCHR R IE (9 AN W) 35 E 2R A O 8] O & & R
N 10%~73.9%' ", IF K AE (4 Bl 5 6 1 Of B 3L
P 1) 26 LB 8 T 238 L TR U T R B T AR
ESD S

Wk 3L G A IR RRE I vk 22— 2 i R iy
JRURS DAL, 3 T 22 A K00 0 A5 B R Y T T
A Al A BB AT N R FL 5 R 0 I R AU
SRR R E TR R, BT R RS A
P J7 22 B i A B AL B O R A AR AR, S8 S I
PR 5 AW o 1% 3C | 7E 5t 3L B E AL B VI bR e
AT 2L 5 B R I e IR 0 A AR 30 A5 43 Bt R
R, O FL s I & RE LR PR AL RN B 45 4R I S
A

1 HAEVIKRRGEIAEEREE

R BT b4 kE, FL57 B A 3 WA AW
AR SO 0 A R B IR . AW
oG O — 20 B 2 A K AR AR L 5K s - Bk
B T oD B AR A T A A S
TR 7 B BB A o A% 58 B 3 BB AR AT
FE UL 98 (latissimus dorsi flap, LDF) . %7 # W4T
J& B LWL K M (pedicled transverse rectus abdominis
musculocutaneous flaps, pTRAM) N, # F AT E
B B R B AR e R AT I B L UL B2 I (free
transverse rectus abdominis musculocutaneous flaps ,
fTRAM) ., i 5 2 B T 8l Bk 5 S B e (deep inferior
epigastric perforator flaps, DIEP) . J& BE 3% 2l ik Bz i
(superficial inferior cpigastric artery flaps, SIEA) . #&
e g AL, FL5 AT o Ol B 2 A
AT ZIFL s A 32k, AL
i A ] i LY L B T AU

© WA )3 of [ FF I F A EPTA

2 ABYBRAREIBERIL S

PAEWF 58 b ¢ T 2 5 3 H O & ORE 9 R4
i I & i (0 VF HI bR AR — B = 58— 19 43 JE R 4y
AR R, H BB DT R, 3L I & RE 0] Ay
S E R IR R s H R AL, A R EL
Py XL HEAR IR 4 B Of R ED; Hi R A,
A3 Ry 3k R RRR RO R RE 5 AR R
AR G Y R IR T R E L RO AR OC (B2 R IR BE |
BEGE  Wp A TR . e B R WAk ) R XA
KIFARE I M. EHIE) %, SHEAYE
A 6 1 R IR IF & RE 3 A FE BOIR A OGO & GE
(BARF AL sl S5 07 . RIS IR . R AT il & . A
Bl a2 B A A R A A SRR B A )
2 [ A & K FL 5 VI bk H A 45 s B MROC i#E 17 1)
WF 5K 3L 5 @ I R O ARG AN
BHAMBIT A R FARAMACF M, W™ ERE
AN, A5 b e B AN B O R (R IR FR
s BE ), FL E AR W O R kR A RS
Bl 220 36 [ AR T 2k TRl -NSQIP K FL B EE
HEAR S5 I & 4 R B ORI O RORE 5 B O R E
AL 36 R AR B 5 O 24T HE R R E AR R T
RIMER TR % . T ARG &G . & H E B
R RAR . B RE Bl I A AL I R A
VIt i R R DK I A TR B A K R L DR B
BRYL . MR ZE L MR . BAMEA . RS .
O JIUEE ZE | o RS I A R AR L AR YR s
DR . Bk 24 W'

3 IEEEHRERERER

WA WG R 2L 1848 B, R G 25 iR Meta 43 T
KEAZ LGS, 2P 8 8@ AR I R AE 1Y 5
fa R R AAE . (1) AFEEHRR . MROC #F 17 H) K
FEA . Zrfots o AT BN AIF 5 L A TR AL B
HAE R RN I RAE B A 25 . EEHIRHE
PIELL S, FEVAEREDIBIN, LD, pTRAM . fTRAM
F1 DIEP 8 g & A= S I & 0 (1 KU 35 i TA AW
H 4, pTRAM I DIEP 5 & & A= /™ 8 I & AE (19 XU
Yie TAEAY S, (B3R R R WORIR T
AW E A, FE2FREVTI AN, DYk A R A
WEE ISR, A AR R E AR
pTRAM . fTRAM . DIEP., LD FISIEA 5 £ () & 4 Jf:

http://'www.zpwz.net



1376 W E AR A

5 30 £

RAE R AR B BT L REE, BF
A A R R A 28 A R TR I RO R AR R
w s BT MR R A 2 A Y DIEP A 2 4R N
P FERGL e A BRI, — Dk A E A Y ik
A AW A5 N R WOR = A R
A0 (2) REIE A . 2017 4F Olsen 2%} 10 621 441
1232 3L 5 U B R J5 3L b 5 A8 3 0% [l Just 4 BA 37
FKEMR: FEMAYIAGEEA D, A2 AYE
3 T R A J Y R AR R G M A 0 0T R R A R
T E A EARE R EEA T, AW
A AL IE] IF & RE TG 2% 5. 2018 4F MROC #E 17 K
BEAS . Zdn . BUBEPERF IR R, A B AR
EEq LR RV I 5 B A g el 1 | A B i N
b kAR 247 N BRI R AE L ™ R O R AN AR A R
B RV BEARG . 2021 4F NSQIPM A7 (19 £ vhots KRR A
WFoE KW . BRI Z0EL 5 A 30 d N ™ I &R & R
Tom TR A HeMFL s E AR 2,
RI Z0 M5 A 90 3L 5 3l kAR P I O R E 1 XU A
WM A Y E R WAE, A R4S E A W E g
HLAL R = E I RRE LG % 225. Q) BEA S
VU = e I N N A 1
O M P . DL R G50 . BEIRE . TR ik i
RS . BREAR L R S N R )
GEH R FEEIFRERENEREE. @) ALF
A SUNEL P R 2 A R BRI R
PNER | R o N =i Rl 1 5= = P GV i
BT R T L YT N S WA T 0 Magill
SEP Meta 43 BT & IR J5 0T 45 0 & WEOIMAE A W)
A EEAGQBEEL . F ARG A A E 83X
B o Jagsi & K RE AR £ Hh o RS P BA S 0T 5 3%
B FH A FL DS B 2 0T S VAR N IF &
i KUBS S AN 22 O B 202 4%, Y RS m A
A Bz 7 o R 1 I & E KUK . MROC BF 5% 26 B R o
ARG BT 5 AR BEAT O A G, S FL B i
ARG 1AE N BRI & R ™ 3 & RE, 248 N A
IERAE . BT ARG 1 IR () & Az RO 2 4
Z BRI FE BT L s R k2 A
WAE — JF & RE 09 KBS & F R i#F 47 1k o7 #
Varghese 55" Meta 437 22 W 5 il B 4697 A 25 38
R 20 L Py 3R I A 0 XUBS: AT A A 3 o B )
AR B AR S5 R R 6 ) & AR, (AR BA St
SERSC, B B AT Sy kg — R R A A
Py 2 XU o PN 4 AR T R At B % Y il AT
il 2 48 1 B A I R ) I A S R T XU

© WA )3 of [ FF I F A EPTA

4 AEYBAREABEREERETN
R

41 FRATHMNERIRUE B FHF % iE KURE Tt 4 2Y

4.1.1 Bzl 5L 5 & & K5t & 2 W& 3% 4 —IBRRAS
Fischer 254 i 1 7L 5 VIR AR J5 RO 20 5L P 8 AR 5
30 d N FARIF L AE KBS PP B AL, fii #k A IBRRAS .
ZWTIEBEALAN A T ACS-NSQIP ¢4k % 2005—2011 4E
i) 12 129 {51147 B 20 2L 5 250 o M A A O R 4k
P4, H Ay 13 BUE A1 45 6 065 i 35 1E Ry 96 E 4K
et o 25 )R 48 bR o SR TR A O R A A 4 1R IR
FRTEMRWE . BRI RFAR . EBERFR
PIO g . RE 00 0BG A B RETE . a8 AT
TE 00 A2 B AL HE A . Al W R B . AR, fE
PR A . B ECRUN R . BMI, & IFREN B (02
TRAOCMERER . MEREHEWR . BRI .
BEIRIG . ML), ASA PF4r . IThREMR A . HERE.
WCAR . AR . R AT 90 d MY . AR AT 30 d N1k
7. ORAT30 d N AR . M EREXAY . 8
R (LAY . AR B ) o B s R A4 5
AL B SR A2 S, A R S FL
VIBRA | 2 75 ff FH 5 14 106 40 B 2 2 ADM. X B[]
B P<0.10 19 748 & i 17 £ I Logistic [8] 19 43 #7 DA
i 16t B 20 2L by 1 R JS O RE B A ST fE B PR R
1 BMI 34.9~39.9 kg/m” 5%, BMI>40 kg/m* (11 2% 5% 11 ¢
HE ) . BMI 30~34.9 kg/m® (T2 HEBE) . H &K 4H 2L
A WM. ASAPEAr=34) . RIRSER N R B ORMH
Sy 4, 2, 2, 2, 2, 140, FPR S5 3E4T K
B2, 1550 0~273, 3~44, 5~74, 8~9/343 4%
Ry mAG, e, om L, B R, XRS5 TR I
K ORE 1) KR 4 W)l 7.14%,  10.90%, 16.70%,
27.02% . fESRUELE D, & KU 43 )2 1 52 B AR 5 A
WML R TG E R, —BRES .. 2R M
AR T HE T REAZ RO, BHA
M, 18 H TR ET X AT B 20 3L 05 & i
S T & E VEAT PEASG AR T SR BR MR AE A
R 1000 M R TN R AN i, Wi — T 2
L LR T 8 AR I DA s L R EE 1
4.1.2 #HH ABREMILG T ERYG 2 I LN +F
%~ Nelson 255 [l JBU 14 73 A 1 682 19 47 i 25 19 14
e 7L 5 B R B BAA Y D7 kL, B IR A
T B AR R L B E R R S M I RE 8 XU B
b2 B = N U NS b R R R o VN S O

http://'www.zpwz.net



5 11 39

%, F LB R ARG AL B ERE I ROE RS TN LA it B 1377

BRI EVUVUR A U B I BE T Bl Kk 2 S A
T RE 1 B Ok e M . B b S ks SR . BT B ik
OF S MR AT b R IL S SR A A R
FAE 3R A R FL 55 5t DR A AT 2 F AR 4 H
WA SR, B2y AT 3 . gAY T A T AR
i DR e Sk (TN L= U O 2 2 1 N N1 T
FA . REARAETL S . R ARJE R R
P A IR A e AR i . SRIBUE R ZE 87 (P<0.1) J5
P17 9] J5 1B H 2 JC Logistic 7] )3 4% & Bootstrap #f 17
AR, &k A Logistic [0 5 45 0 14 45 B 40 45
BMI>40 kg/m® (IIIZZAEHE) . BMI 35~40 keg/m® (11 4%
RERE) . BMI 30~35 kg/m® (1% RERE) o BEAE A0 &
SN N G A= = 3 E (1= 11 D N2
SR RS, 4, 2.0 20 10 1. 140, B K
5 2 AR (0~243), ' (3~643) Flm (7~941)
SRS, %R AR 9 1A B G 4 AR 43 0l o 33%
52% F1 86% . ZME5E Ry B by o BB ST, R
B AU T30 B8 1 AT VAN, R EEAT AN IS UE, A
I LI PRE FH A 3 A R S0 E

A1.3 Bzl BT HIRT LR #MLe RN
Z e R e 3F 4 2019 4F, Roy 250 #dt 1 B %1 i 55
1 BE T Bl bk 28 3 R L By A TR 81 90 d T
K RE R VE 4> TOH % W 98k B 351 41 47 Ui B
DIEP ZL 57 8 A i Bty o [l Jasi 14 BA 3 FH F A
100 {51 [s] v O A [] s 38 1) 17 BES 4 BB D T 363 - 485
Ja F8 bR AR JE 90 d R A kA RO BL IR R E
(R ea g W, B B MR T o JF ROIE /R R
AW EY) A P RERAR G HA) KFAR
IERAE (i FREIRBE . Jar B4 1 RG24 T
KN . R RIRGE . E A 3R B IR R AE
(Mlite %€ . BB, O%H) . BRI 9N A 0¥ 76 0
AL FEAERY . BML, AR . ARG IHE (&
M, MR S5, BERRME, BEil AT ) . XU e
MFL D E . 7y mEAL . 2/ ARFIT . AR
HIECST « ARHTN 2 WARYT o 456 geit o0 B Filfs IR
Ll HRPY B 2T T A A e A R A A
S A BMIZ30 ke/m® | J& 5 R HI BT MUA A IFAE -
FRAE 13 2 85, Sy b A O A 00 AR 8 ) A 4
3.2 148, BAr0~24r. 3~54r. 6~10 710K IK,
o, KU, JOF & E I & AR KU 43 5ol 23.5%
38.4%, H1539%., fE@EMES , ZER L C-Sit
iR 0.63, H-LES SR L& B BRI, fERuEgE
C-Zeit i R 0.68, £ KU 43 )25 v 455 A $3 U AR 4 1
PR TC ST 2R 2 o B2 IR TR AS

© WA )3 of [ FF I F A EPTA

HBEXT DIEP L5 S B R 5 B A — I RAER
AU JEAT SN, AN R 00 B R O K E 1) K A KU
LAY T e AR, W HE— Y KA R
USRI P BE I 2E AT A0 0 50 E SR AR A (72 A RE T .
4.1.4 BREILKILENIE IR+ 2 T TR R
e FRM LA 2020 4F, Frey 7 HEAT T HhD |
LB PRI 5, A T A7 O B 7Lk FLE 2 FL VI Bk + AP
Z0 7L E R S RV I & RE K A KU T AR A
25 R A R A N 5 UE A 3 I 48 A 537 R 533 {5 i
B, G5 AR bR R AR I KOE L HE R B R IR
B, JR Bk A ER AL SR AL . R a IR L
CTF . BRI, b AR T R . i A A
A I8 A THMNAS £, 2R H Logistic [ )7 )5 ¥ g, #
A HE R AR Log (odds) =-2.73+0.007 x
() +0.107x (W) -0.921x  (HERIK) +
0.015x (BMI) +0.169x (JRITHEMALEVIBRA) +
0372x (ARFELIT) +0.53x (RRFTHIT) —0.547 x
CHEBOITY) +0.022x  (BhAELYTY) +0.841 x (FLEY)
K 400~799 g) +1.371 x (FLEVIBER>800g) +
0301 x (FLEHEYIO) +0.617x (BEATUIE) +
0.866x (fE|THII) +0.740x (HFLFLEVIT) +
0.609x (HEHAYIMO) +0.161 x (RIZIHA Y &
) -0.031x (HPZ| [k e ), If &I & A
FP= (odds) / (1+odds) . BPZI4H A ¥ 5 #4155 R
ZI A LY ok g ol AR A EE A Bl I LI A R A A,
AR Rz o A 45 i B s A O A el A AR
i B A . AE 55 UE 4R B ) ROC il 4k T 1 AR
0.668, HA — & 2 Wi X /(8 . %45 B 94 A 5%
LIS R e o T | SIS R = SN = o N O TR
B — O RO Y AR KU o TR I 9T A 1 B O
i B ) A, B A PR RN A, B AR
AR 2 7R AN R F I PRI A, 1 AR AT AR 50 IE .
4.1.5 535 FERKFAERNEF S 2020 4F,
Palve 4l 538 %+ 793 147 7L 55 VI BR A J5 2L 5 F A 1Y
B rbey BB B T S A, R T IEAS Z R EL B
ARG 90 d WIFAIE KA RS, ZFR S
% Clavien-Dindo 73 %% F Ge/E AR J5 3 K AE 1 53 G 7
WrArie, AJGIE LR 1 GOt R AE I b A
EARHYEFAR T REMIFRIE), 28K
e (o FAR TR kR, HFE O RYE
£), 39OFERE (FETG T F AR T WM IR Z K
Yo I R BRABE IR BE ), 4 ot R E (U W
e T A5 U A A 0 JF R ) o AN A B T A T AR
A6 BERRAE . 4RI . BMI. WOHIRZS . B I

http://'www.zpwz.net



1378 W E AR A

5 30 £

R H R EERATSAGRYT . W7 .
WA WRYT s AR (RPZ) . EH); S
FAD (UR 8 R M . L RE T 3h Ik 28 S e i o A ol R
TV IR UL e e o 5 35 Rl LD B e e e . Pl
T I LRz 0 i K B P U 7 I A IR AR A
AP E . HEY K8/ RE B AR — 0 ek —
LR AE ), £ HE Logistic 711443471 iR
BMI>30 kg/m®, 7 [ia UL B2 0 7, 0% Wiy i 0 2 BHL
S 1 il 9 9 A D 20 2L s o R R S I R E 1Y fE I
. Hx 4P m & WE—45, 2500, 1, 2,
3~4 43 X R B I K KUBSE 53 50 R 35% . 61% . 76%
1 100% . ZWF5E LA A W) 5 i o 2 B8 TP A AS
i) 28 70 2L o B O o KU, 1 AR X% KUR: T 4
HEAT 0000 85 BE VF A RN IE , 7 T R R TR 28
TR A ) F A AR B KD X B 9 25 SR 5
4.2 BMMIMNERIIIE R TR EY
421 AL EFTERRN TR T H B -BRAM R
At H%5 BRA P 0T KU 1155 2% /2 Kim 5579
FH ACS-NSQIP %458 ) 16 069 {51 71 55 [ 54 I AR £ A
o - S BHE B F R 5 4555 IR B B
(ASPS-TOPS) 4 439 {51l 47 B 2 L J5 75 £ AR &35 7 ]
Jat A 5 4 ) 0 1 A B 20 3L s o R e 4R KU
SR, AT T 4 Rh L AR (YK
AR A, R MUV I A, WA AT IR L
JUU Bz e o A AU S KR ) RS 30 d N 8 R R
fE (BRFARIFLE . BIENFIELLE . K TR
W, Ui T . FAREAERY . BAEE . R
oA R IE MR FAR) MEAERE . A
B TN AR A 5 T AR SR | AR S . BMIT . WA S
EIFRES . R XL A, Bootstrap ¥ i
TR IE o 45 18R AE g RS AR b C- %5 1 o 3 [ 2
0.623~0.685, HA —E M X2 Wi (EH, H-LKK
iR B B4 G, Bier 43 £030 [ 4 0.07~0.063 ,
BUEHT 0, U BRI (10 5 (A0 S A = . 2018 4,
Blough 25" =1%t BRA W 7 i1 5 28 64T T 587, i Fk
4 BRA-XL W GO 58, 78 A KU 1 53 4 1 L Al
AR TN AT Yk A - AR EL R R
J& — AN F AR AL FBIE L . FAR A .
R . BRI LY kAR B B IR A8 AT
— JFRE ) A AR, A A B R R A A AR
W% . BMI. ASA>3. WRMH S, & JfAE F 259 1 1T 1%
B RUNEL B L R HT T MR S T

BE S, 200 BF5E % %) BRA 76 28 XU 155 % iF
T 7T A& 56 3F . Khavanin 28 34 #F 9% 45 5 0 7R -

© WA )3 of [ FF I F A EPTA

BRA 7t £k KUK TH 55 4% 76 70 855 491 17 Bl 2 4 219 5
AR L B R RS T BUBOIE . TR
S J% e AR ) B I A 5B ) DX R A
B 7E T 00 AR A ) BB B AR R 2, BEA AL TR
J& I K AE 0 & AR AR o Martin 5594238 BRA KU 11
TR N BE A RCTUIN AT B L A ZH L 5K A AR AR
FL o AR B HE RS 30 d W IF R E B KA R,
BERLA) DX B, R B . O'Neill S5 B0
[l B BA B AF 5 0 6 B T BRA XU T 53 #7415 4]
7 DIEP | Ji5 5 AR Y 38 rh S RE AT R R 5 O
RARE B R o E TR J5 30 d & A T AREALIF K&
SE . ABEIEROIE L BT R ) B 4 S R 2R
W Xy 2%, HERG FEAR .

BRA [ T2 & £% (http://www.BRAScore.org) 1
AT S8R R IM AR 237, (AR BE , Bl 8 &K
Pa W, al AN B R AT SR R A HAZR
o T B 5 4 B TR A B AN B AT, A AR AR
L — TR PR A B /N T B0 KURS: T AR AR 12
RE I AR, R HE— DB IRE A & B A2
et 24 JIE R 1 I T DL i R AR 1 000 2 R

422 3URBE ARG AW I L E e M R % -
RCSRc  Jonezyk S8 3E o X ACS-NSQIP R E

163 613 {5 L Pk FL R I8 AR 83 09 BB vk 43 B, 44
T HIRFLAR . MM A . i EL YR
FL 55 VIR + A A Wy & FEL B DI B AR + B A 2 e
AR T 30 d N ERTIE R E . B RRE L IR T
RAE . P EIT K RE & AE R (9 Logistic [A] 5 A5 7Y
I 4 2 W T KRS T B S (www.breastealc.org) 5 FR
BEAY g A B 0 7 P A% A 4 23 AR &= 8 A
ZHI, WEFEFRIAE A BML, WAEARA
WEDRAG . IR 2258 . 48 P B 2 7 il 9 i 5
AR AT AR A 0 AR . 38 B FE R 12 W x F
REA, LW x BT ARER, SRRl x TR
B, AR x FRIEM, I x PRI, FAR
FA x ANBEARA, 4 W x 12 W & COPD i If
W PRI XE o SR R XLT) 326 28 WA 45 A ATC i b £ 2 )
G35 Ry 4 Tl a5 JRy AR AROZE R GRT 2, R BX Bootstrap 1
PEAT PR IR UE , I A FH 2018 4F ] 28 584 f4i] £ & iF
1T 7 ANER SR AIE o 7E A FR 0 R AR v, AR T S
BAKIE&ZIE (C-F it 0.72 vs. 0.70; Bier 5354 :
0.05 vs. 0.04) . BEYIF L GE (C-FLit it : 0.67 vs.
0.67; Bier 73 %0: 0.04 vs.. 0.03) . WIEIF K %E (C-
it 0.80 vs. 0.74; Bier 7341 : 0.006 vs. 0.003)
FIM & I & AE (C-%8ift & . 0.84 vs. 0.84; Bier 53

http://'www.zpwz.net



5 11 39

%, F LB R ARG AL B ERE I ROE RS TN LA it B 1379

£0: 0.01 vs. 0.009) 1Y DX 43 B R ME B B S 55 5 H-L
O R TVIN iU Eg S 1Y R

2% KU 158 25 76 P9 A0 56 F 4 o 15000 P g 4
b, i T R FHEAT R 5 A I R AR B
i, MHAESE, {HIE T 78 NSQIP B4 142 LA A i) i 37,
Bt B e — 2D B KU T B AR S M T
P Z AR R ASGE FH T 412 W ok 5 A8 D A7 i w8 32 i 1 L
P v R A, HARAEAR S 30 d R4 IO K
iE Y T, I R 2 R e A DG R R L G g Bl A
J7, Mg, R ZACREX Z RS2 .

5 INEERE

LA [ L 57 ol 1R A 22 PR H RTBE 5T
M, BA FE B WT SR A [F 2L b3 H RO K
i 1 52 WA DR 2R T e, ER LR AR S A R 2L
P B R T G X BT Al TR A R 1 Ak TR 2D
BB, I i UL oE L D O R RE KR T A T
HAal . H ek e B9 5L 5 38 R s Jf A 4 KU i
TR 9 O e BA B B4 0 R T R O A, HLE A
L OANZE U AR 4 | 45 )R A o Y B AE SR A
JRARTRD, K 22 2 X A 5 2 01 9 S A B, ot
A O e VLT A B — , il B = AP SR IE
BRA [¥ 5T AR 545 mFEAT T 2 Pl B SN B IE
H AR AP RS v B TN RE AR, 5 At — 20
O 5EE, DRI i AN RE TR A5 28 S T A (BB i

Wt A 2 A 1) o 2 R A, HE )
{H H 4315 20w AL AU A R S A HLas e ) 55
N TR BEHORN B KB b AT A s e e, 5%
A3 B DU i H s B Akl iy L R REAR Y L ]
S I ST R I PR R SR S A TR Sy SR A BRI A
(BT IR 55, R A S AL R R B 0 % A A i TR
IELRE ARSI A SR =0 2 4 [0l 1 RAEAS 3] A
AR 2 M, WL R ) DR B B T HE AT B A B
{EL phy 7 X AR SR L P i A BT AE R R, 5 UE
FEA T . S5 R S e A R A 55 22 T B UL RR
TE BT S A 1 AR LR S R I 5y B JC R A2
R, S EOM AR A A R AT

P, R R 20 A 1Y 3L D B O &0
WS 00 A R R AT R RS PE L ol . KRB BRI,
PR A O P i3S A, BT R T
NHE B L D3 O IR Rl KR PR Al TR 7 AR i O
e RS AL 3 U5 vk b AT Il 2 4% L BEAL
RRR AR AL AR o ) BUIR L o 2] T7 A M R O R E

© WA )3 of [ FF I F A EPTA

KEuE . EUL . T LA A PN A A, [ A R T R
T AT A B o AR I RRE B B I R) L, R B RE
A5 Gl B AR 7 X I KR B R, B R e
Y Z 1B A A H. O &, 3L B I 2 6 KUK |
RARBOREBH ABRMEL REHRES . BA
A 5 SR RS o B R R I A A
R, RPN N T AR RO B E S B AR AL, ]
% B — A FL B E RS I AE (9 P A 2
R, WMATFEE A A] etk . 35 I R E X
I8 T A R B S AR AP b R AR
J7 SR MU ARE MUK F B AF B3, BEAT R
B 2 E A XU R A A TR, A B o L
AL A AR, WL R R
WP r) R HEMERE , AL EH LR, ST E L5
A TAERITE

S % 3k

[1] Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020:
GLOBOCAN Estimates of Incidence and Mortality Worldwide for
36 Cancers in 185 Countries[J]. CA Cancer J Clin, 2021, 71(3):
209-249. doi: 10.3322/caac.21660.

(2] #FEE, BT, B9, & b E LEFLUIE T A S A2 BUATE

(2021, L 50)[J]. AR R 2R 8, 2021, 43(4):357-382. doi:10.3760/
cma.j.cn112152-20210119-00061.
He J, Chen WQ, Li N, et al. China guideline for the screening and
early detection of female breast cancer(2021, Beijing) [J]. Chinese
Journal of Oncology, 2021, 43(4): 357-382. doi: 10.3760/cma. j.
cnl12152-20210119-00061.

[3] Yang B, Ren G, Song E, et al. Current Status and Factors
Influencing Surgical Options for Breast Cancer in China: A
Nationwide Cross-Sectional Survey of 110 Hospitals[J].
Oncologist, 2020,  25(10): e1473-1480. doi:  10.1634/
theoncologist.2020-0001.

[4] b EGUE TR b2 2y, RIS R o2

FUBSIRH BRI % Z2x . FUBRREE 5705 3 % LR (2018
AERR) [9]. v R R E 24 A, 2018, 28(6):439-480. doi: 10.19401/j.
cnki.1007-3639.2018.06.008.
Breast Cancer Committee of Chinese Anti-Cancer Association,
Chinese Society of Breast Surgery. xpert consensus on breast
plastic surgery and breast reconstruction for breast cancer (2018
edition)[J]. China Oncology, 2018, 28(6):439-480. doi: 10.19401/;.
cnki.1007-3639.2018.06.008.

[5] Xu F, Lei C, Cao H, et al. Multi-center investigation of breast
reconstruction after mastectomy from Chinese Society of Breast
Surgery: A survey based on 31 tertiary hospitals (CSBrS-004) [J].
Chin J Cancer Res, 2021, 33(1):33-41. doi: 10.21147/j.issn. 1000—
9604.2021.01.04.

http://'www.zpwz.net



1380 W E AR A

5 30 £

[6] Mousa M, Barnea Y, Arad U, et al. Association Between
Postoperative Complications After Immediate Alloplastic Breast
Reconstruction and Oncologic Outcome[J]. Clin Breast Cancer,
2018, 18(4):€699-702. doi:10.1016/j.clbc.2017.11.014.

[7] Hammond JB, Han GR, Cronin PA, et al. Exploring the Effect of
Post-mastectomy complications on 5-year survival[J]. Am J Surg,
2020, 220(6):1422-1427. doi:10.1016/j.amjsurg.2020.09.007.

[8] Nickel KB, Fox IK, Margenthaler JA, et al. Effect of Noninfectious
Wound Complications after Mastectomy on Subsequent Surgical
Procedures and Early Implant Loss[J]. J Am Coll Surg, 2016, 222
(5):844-852. doi: 10.1016/j.jamcollsurg.2016.01.050.

[91 Olsen MA, Nickel KB, Fox IK, et al. Comparison of Wound
Complications After Immediate, Delayed, and Secondary Breast
Reconstruction Procedures[J]. JAMA Surg, 2017, 152(9):e172338.
doi:10.1001/jamasurg.2017.2338.

[10] Bennett KG, Qi J, Kim HM, et al. Comparison of 2-Year
Complication Rates Among Common Techniques for
Postmastectomy Breast Reconstruction[J]. JAMA Surg, 2018, 153
(10):901-908. doi:10.1001/jamasurg.2018.1687.

[11] Saheb-Al-Zamani M, Cordeiro E, O'neill AC, et al. Early
Postoperative Complications From National Surgical Quality
Improvement Program: A Closer Examination of Timing and
Technique of Breast Reconstruction[J]. Ann Plast Surg, 2021, 86
(3S Suppl 2):S159-164. doi:10.1097/5ap.0000000000002590.

[12] Wilkins EG, Hamill JB, Kim HM, et al. Complications in
Postmastectomy Breast Reconstruction: One-year Outcomes of
the Mastectomy Reconstruction Outcomes Consortium (MROC)
Study[J]. Ann Surg, 2018, 267(1): 164-170. doi: 10.1097/
s1a.0000000000002033.

[13] Beecher SM, O’Leary DP, McLaughlin R, et al. The Impact of
Surgical Complications on Cancer Recurrence Rates: A Literature
Review[J]. Oncol Res Treat, 2018, 41(7/8):478-482. doi: 10.1159/
000487510.

[14] Yu KD, Fan L, Qiu LX, et al. Influence of delayed initiation of
adjuvant chemotherapy on breast cancer survival is subtype-
dependent[J]. Oncotarget, 2017, 8(28):46549-46556. doi:10.18632/
oncotarget.10551.

[15]Cao L, Xu C, Cai G, et al. How Does the Interval Between
Completion of Adjuvant Chemotherapy and Initiation of
Radiotherapy Impact Clinical Outcomes in Operable Breast Cancer
Patients?[J]. Ann Surg Oncol, 2021, 28(4):2155-2168. doi:10.1245/
$10434-020-09026-z.

[16] Li S, Alapati A, Riba L, et al. Delayed adjuvant hormonal therapy
and its impact on mortality in women with breast cancer[J]. Breast
J,2020, 26(5):952-959. doi:10.1111/tbj.13652.

[17] Riba LA, Gruner RA, Fleishman A, et al. Surgical Risk Factors
for the Delayed Initiation of Adjuvant Chemotherapy in Breast
Cancer[J]. Ann Surg Oncol, 2018, 25(7): 1904-1911. doi: 10.1245/
$10434-018-6351-7.

[18] Chavez-Macgregor M, Clarke CA, Lichtensztajn DY, et al. Delayed
Initiation of Adjuvant Chemotherapy Among Patients With Breast

© WA )3 of [ FF I F A EPTA

Cancer[J]. JAMA Oncol, 2016, 2(3): 322-329. doi: 10.1001/
jamaoncol.2015.3856.

[19] Raphael MJ, Biagi JJ, Kong W, et al. The relationship between time
to initiation of adjuvant chemotherapy and survival in breast cancer:
a systematic review and meta-analysis[J]. Breast Cancer Res Treat,
2016, 160(1):17-28. doi:10.1007/s10549-016-3960-3.

[20] Zhan QH, Fu JQ, Fu FM, et al. Survival and time to initiation of
adjuvant chemotherapy among breast cancer patients: a systematic
review and meta-analysis[J]. Oncotarget, 2018, 9(2): 2739-2751.
doi:10.18632/oncotarget.23086.

[21] Char S, Bloom JA, Erlichman Z, et al. A comprehensive literature
review of patient-reported outcome measures (PROMs) among
common breast reconstruction options: What types of breast
reconstruction score well?[J]. Breast J, 2021, 27(4):322-329. doi:
10.1111/tbj.14186.

[22] Frisell A, Lagergren J, de Boniface J. National study of the impact
of patient information and involvement in decision-making on
immediate breast reconstruction rates[J]. Br J Surg, 2016, 103(12):
1640-1648. doi:10.1002/bjs.10286.

[23] =0T, =R . FUBRE AR B 0 RE K e R AR (0] 4k

BB 5 5 92 B, 2020, 25(2): 163-166. doi: 10.16139/j. 1007~
9610.2020.02.016.
Wu K, Wu J. Complications and risk factors of breast
reconstruction after breast cancer surgery[J]. Journal of Surgery
Concepts & Practice, 2020, 25(2): 163-166. doi: 10.16139/j.1007-
9610.2020.02.016.

[24] Cordeiro PG. Breast reconstruction after surgery for breast
cancer[J]. N Engl J Med, 2008, 359(15):1590-1601. doi: 10.1056/
NEJMct0802899.

[25] Yoon AP, Qi J, Brown DL, et al. Outcomes of immediate versus
delayed breast reconstruction: Results of a multicenter prospective
study[J]. Breast, 2018, 37:72-79. doi:10.1016/j.breast.2017.10.009.

[26] Panayi AC, Agha RA, Sieber BA, et al. Impact of Obesity on
Outcomes in Breast Reconstruction: A Systematic Review and
Meta-Analysis[J]. J Reconstr Microsurg, 2018, 34(5):363-375. doi:
10.1055/s—0038-1627449.

[27] Theocharidis V, Katsaros I, Sgouromallis E, et al. Current evidence
on the role of smoking in plastic surgery elective procedures: A
systematic review and meta-analysis[J]. J Plast Reconstr Aesthet
Surg, 2018, 71(5):624-636. doi:10.1016/j.bjps.2018.01.011.

[28] Mak JC, Kwong A. Complications in Post-mastectomy Immediate
Breast Reconstruction: A Ten-year Analysis of Outcomes[J]. Clin
Breast Cancer, 2020, 20(5): 402-407. doi: 10.1016/j.
¢clbc.2019.12.002.

[29] Magill LJ, Robertson FP, Jell G, et al. Determining the outcomes of
post-mastectomy radiation therapy delivered to the definitive
implant in patients undergoing one- and two-stage implant-based
breast reconstruction: A systematic review and meta-analysis[J]. J
Plast Reconstr Aesthet Surg, 2017, 70(10):1329-1335. doi:10.1016/
j-bjps.2017.05.057.

[30] Jagsi R, Momoh AO, Qi J, et al. Impact of Radiotherapy on

http://'www.zpwz.net



5 11 39

%, F LB R ARG AL B ERE I ROE RS TN LA it B 1381

Complications and Patient-Reported Outcomes After Breast
Reconstruction[J]. J Natl Cancer Inst, 2018, 110(2): 157-165. doi:
10.1093/jnci/djx148.

[31] Varghese J, Gohari SS, Rizki H, et al. A systematic review and
meta-analysis on the effect of neoadjuvant chemotherapy on
complications following immediate breast reconstruction[J]. Breast,
2021, 55:55-62. doi:10.1016/j.breast.2020.11.023.

[32] Parikh RP, Odom EB, Yu L, et al. Complications and
thromboembolic events associated with tamoxifen therapy in
patients with breast cancer undergoing microvascular breast
reconstruction: a systematic review and meta-analysis[J]. Breast
Cancer Res Treat, 2017, 163(1): 1-10. doi: 10.1007/s10549-017-
4146-3.

[33] Fischer JP, Wes AM, Tuggle CT, et al. Risk analysis and
stratification of surgical morbidity after immediate breast
reconstruction[J]. J Am Coll Surg, 2013, 217(5): 780-787. doi:
10.1016/j.jamcollsurg.2013.07.004.

[34] Nelson JA, Chung CU, Fischer JP, et al. Wound healing
complications after autologous breast reconstruction: a model to
predict risk[J]. J Plast Reconstr Aesthet Surg, 2015, 68(4):531-539.
doi:10.1016/j.bjps.2014.11.017.

[35] Roy M, Sebastiampillai S, Haykal S, et al. Development and
validation of a risk stratification model for immediate
microvascular breast reconstruction[J]. J Surg Oncol, 2019, 120(7):
1177-1183. doi:10.1002/js0.25714.

[36] Roy M, Sebastiampillai S, Zhong T, et al. Synergistic Interaction
Increases Complication Rates following Microvascular Breast
Reconstruction[J]. Plast Reconstr Surg, 2019, 144(1): le-8e. doi:
10.1097/prs.0000000000005695.

[37] Frey JD, Salibian AA, Choi M, et al. Putting Together the Pieces:
Development and Validation of a Risk-Assessment Model for
Nipple-Sparing Mastectomy[J]. Plast Reconstr Surg, 2020, 145(2):
273e-283e. doi: 10.1097/PRS.0000000000006443.

[38] Palve JS, Luukkaala TH, Kéaridinen MT. Predictive risk factors of
complications in different breast reconstruction methods[J]. Breast
Cancer Res Treat, 2020, 182(2): 345-354. doi: 10.1007/s10549-
020-05705-3.

[39] Kim JYS, Khavanin N, Jordan SW, et al. Individualized risk of
surgical-site infection: an application of the breast reconstruction
risk assessment score[J]. Plast Reconstr Surg, 2014, 134(3):351e-
362e. doi:10.1097/prs.0000000000000439.

[40] Kim JY, Mlodinow AS, Khavanin N, et al. Individualized Risk of
Surgical ~Complications: An Application of the Breast
Reconstruction Risk Assessment Score[J]. Plast Reconstr Surg
Glob Open, 2015, 3(5):e405. doi:10.1097/gox.0000000000000351.

[41] Blough JT, Vu MM, Qiu CS, et al. Beyond 30 Days: A Risk
Calculator for Longer Term Outcomes of Prosthetic Breast
Reconstruction[J]. Plast Reconstr Surg Glob Open, 2018, 6(12):
€2065. doi:10.1097/gox.0000000000002065.

[42] Hansen N, Espino S, Blough JT, et al. Evaluating Mastectomy Skin
Flap Necrosis in the Extended Breast Reconstruction Risk

© WA )3 of [ FF I F A EPTA

Assessment  Score for 1-Year Prediction of Prosthetic
Reconstruction Outcomes[J]. ] Am Coll Surg, 2018, 227(1): 96—
104. doi:10.1016/j.jamcollsurg.2018.05.003.

[43] Khavanin N, Qiu CS, Mlodinow AS, et al. External validation of
the breast reconstruction risk assessment calculator[J]. J Plast
Reconstr Aesthet Surg, 2017, 70(7): 876-883. doi: 10.1016/j.
bjps.2017.04.010.

[44] Martin S, Turner E, Nguyen A, et al. An Evaluation of the Utility of
the Breast Reconstruction Risk Assessment Score Risk Model in
Prepectoral Tissue Expander Breast Reconstruction[J]. Ann Plast
Surg, 2020, 84(5S Suppl 4): S318-S322. doi: 10.1097/
sap.0000000000002320.

[45] O'neill AC, Murphy AM, Sebastiampillai S, et al. Predicting
complications in immediate microvascular breast reconstruction:
Validity of the breast reconstruction assessment (BRA) surgical risk
calculator[J]. J Plast Reconstr Aesthet Surg, 2019, 72(8): 1285-
1291. doi:10.1016/j.bjps.2019.03.033.

[46] Jonczyk MM, Fisher CS, Babbitt R, et al. Surgical Predictive
Model for Breast Cancer Patients Assessing Acute Postoperative
Complications: The Breast Cancer Surgery Risk Calculator[J]. Ann
Surg Oncol, 2021, 28(9): 5121-5131. doi: 10.1245/s10434-021-
09710-8.

[47] Bihorac A, Ozrazgat-Baslanti T, Ebadi A, et al. MySurgeryRisk:
Development and Validation of a Machine-learning Risk Algorithm
for Major Complications and Death After Surgery[J]. Ann Surg,
2019, 269(4):652-662. doi:10.1097/51a.0000000000002706.

[48] Nevin L, PLOS Medicine Editors. Advancing the beneficial use of
machine learning in health care and medicine: Toward a
community understanding[J]. PLoS Med, 2018, 15(11):e1002708.
doi:10.1371/journal.pmed.1002708.

[49] Loftus TJ, Tighe PJ, Filiberto AC, et al. Artificial Intelligence and
Surgical Decision-making[J]. JAMA Surg, 2020, 155(2): 148-158.
doi:10.1001/jamasurg.2019.4917.

[50] R SCH, W4, 2BMIS2E, 45 | Tl PR BRI
55 bR O 2 e A AU T RS R A £ ). 1 3 AR A, 2020,
29(11):1293-1302. doi:10.7659/j.issn.1005-6947.2020.11.002.
Song WJ, He X, Gong PJ, et al. Establishment of risk prediction
model for axillary lymph node metastasis in breast cancer at early
age based on clinicopathologic big data[J]. Chinese Journal of
General Surgery, 2020, 29(11): 1293-1302. doi: 10.7659/].
issn.1005-6947.2020.11.002.

(At £iE)

ARSI AR B X R, T, 5 IR A F LS A
JRHE IR I AL BIF 5 o Jre (] o [ 3 SRR Ak A, 2021, 30(11):
1374-1381. doi:10.7659/j.issn.1005-6947.2021.11.014

Cite this article as:Luo G, Liu HY, Wei D, et al. Progress of prediction
models for complications of breast reconstruction following breast can-
cer surgery[J]. Chin J Gen Surg, 2021, 30(11):1374-1381. doi:10.7659/
j-1ssn.1005-6947.2021.11.014

http://'www.zpwz.net



