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Analysis of risk factors and construction of prediction model of occurrence
of anastomotic leakage after radical resection of esophageal cancer

LU Chen,NING Guang-yao,SI Pan-pan,ZHANG Chun-sheng, HUANG Yun-long,ZHANG Ren-quan
( Department of General Thoracic Surgery ,the First Affiliated Hospital of Anhut Medical University , Hefei 230022 ,Anhui, China)

[ Abstract] Objective:To investigate the risk factors of occurrence of anastomotic leakage after radical resection of esophageal
cancer,and to construct a nomographic prediction model to predict the risk of anastomotic leakage. Methods: A retrospective analysis
was performed on the clinical data of 102 patients who underwent radical resection of esophageal cancer,including general data of gen-
der , age and perioperative indicators of surgical time, anastomosis method and esophageal replacement organs. Patients were divided in-
to the anastomotic leakage group (n =19) and the non-anastomotic leakage group (n =83) according to whether anastomotic leakage
occurred after surgery. Univariate analysis and Logsitic regression model analysis were used to analyze the relationship between relevant
indicators and occurrence of anastomotic leakage in patients after radical resection of esophageal cancer, and nomographic prediction
model was constructed based on the selected independent influencing factors, and receiver operating characteristic curve (ROC) was
used to analyze the predictive ability of the prediction model. Results: Univariate analysis showed that ASA grade, history of chest sur-
gery ,respiratory comorbidities, surgical time, anastomosis method, occurrence of postoperative respiratory complications and postopera-
tive incision healing were all related to the occurrence of postoperative anastomotic leakage ( P <0.05). Logistic regression analysis
showed that the history of chest surgery ( OR =2.368) , respiratory comorbidities ( OR = 3. 108 ) , single layer manual anastomosis
(OR =2.457) ,postoperative respiratory complications (OR =2.956) and poor healing of postoperative incision ( OR =3.842) were
independent influencing factors for the occurrence of anastomotic leakage in patients after radical resection of esophageal cancer
(P <0.05).ROC curve analysis showed that the area under the curve (AUC) of the nomographic prediction model constructed based

on independent influencing factors was 0. 802. Conclusion: The history of chest surgery, respiratory comorbidities, single-layer manual
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anastomosis , postoperative respiratory complications, and poor healing of postoperative incision are all independent risk factors for the

occurrence of anastomotic leakage in patients after radical resection of esophageal cancer. The nomographic prediction model constructed

based on the above risk factors has a good predictive ability in predicting the risk of postoperative anastomotic leakage.
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A JE I PR R LGP TR, S 38 BB T R A
XHE R ARAA PR TR R T R R o R R E
WA iR AR AR BB TR A B
BB B K, B/ e 5 1 AR P DD BR AR AR 85 T 4%
GEIT M AR BRI/ 7 R AP S A H T I
R Z B o A0 A A i M/ B R
ARG TT BT B AR5 I O A AE e A2 R IR BT
FARW] L FEAL, JCHIE W& 1, R 2R XU T BB
T F AR &, WA HENREWRE R E K it
W Ar s B DR, M TR R A T
ASE 0 LA B PR A IR A A W) 10 R 1 i XU A
TEARIA PEVIBR A B, I 8 AR G Ae 16 DR 3% Al i I 5
i 45 B0 37 47 7 S M LG PR S

| ABST®

L1 — s

e 73 B 2018 4F 1 H % 2020 4F 12 7 % #
BB R 5 — B s B2 e WA 1 B A R R IR P DT BR R
(102 {51 58 5 1 I PR B2kt . A AR HE: (1) 2805 B
R UE S B, 2% TNM S0 bR HE SR A7 11 IR 43
95 (2) R & B b e G Ak e 7% 5 (3) i R W% BHIE M 58
B, HRBRARAE (1) A7 7E ARG IR & 5 (2) 7778
FEELL S VE BN A (3) R A B, RAEA
Wi dke 52 5 SEiR T o b B 79 1), Lotk 23 )5 4R
#%(61.38 £7.89) %, LLEHERFZEERAEMEGH
PR BF N DEA (0 =19) AEW & 1N
(n=83),
1.2 FAAKX

A Y O A B BRI, $2 % Mckeown TR
A R MIBML, e A 00 3 W 3 B A, 0 N B Ak
ELES AT IR 1, OE B WA s B BN, BiF g S
Xof MR AR L AT 4 s AR 2 SRR D) 1, T S i B
BTN UIBR B /N 25 005 20 18 B8 A O 4k
i WA (R AR ) R LR E B AR
BEHETY S (F TRV G MY &) il e s
FE HE.
1.3 RERITAHE

REHHRBEBBWESE ARG 1 ~3 d8=s
ERESAWE TN ERRIT A3 ~5d7]
WERFS SR, ARG 8 ~ 10 d B B & KW R
T RE R 3R IR AR A 3 K B e i R R it

JE o B MR 25 4, WL B T B 2. i
F B e HEAT PR O B T L TR 1R B 3
A
1.4 WM& OELH

R TR DA SR AN N - S i e
B, HRIT 4 LR 5 7T 005 B R U 1L L B AR
A (AR ) B3 R EE W4 1, 647 IR
S IR T I R R R MR CT 4%
KA 5015 9 S M A T, I B 1 /N R
TE2 W 5 5 HE G A g 2 Ak 1 1 5 27 L s i 5 %
1.5 SitESH

i 1l SPSS 22. 0 B BEATGe i 007 o THECHE R
PA[n( % ) JHi kR, 4110 847 x° #3658 Fisher #5 5
MR R L (2 £ 5) PEAT IR, 41 10) HL A AT
BT AREAR ¢ A6 B 5 4 B DR 220 BT 05 2 o 1) B ) [ 2%
29 N Logistic [0 IR Sfe 43 7 5% Wi £ 45 9 M 36 1 1)
W E ARG B AW A TR FE B R 2 8 i R S
W4 B KR B ST PRI R 4.0.0, 0 £ 51 4
Pl T A2 260 5 3SR T A2 R TAE 4% 4F (ROC) 1 48 43
PRI B GE S1. P <0.05 %A Gt 5
b

2 HR

2.1 WAHA-BABLEER

102 Bl 835w, Wy O A A R 0y 18.62% (19/
102) . SAEWI& HZE L AH Lo, W 110 922 20 355 (5] JRR
PRI P22 (ASA) 70 G 0 w5 AT Ji 3 - A s i 2 5 1
LA WP R GEE IAE R E S HE R (P <0.05) . M
ARG AR B PR R AR R (BMI) SR s
MR O U RS IFAE DI RES WV IREA
S5 HA — BPORH LR, Z R BTG R (P <
0.05), W1,
2.2 WARBRARBIEIRILER

W) AL S AR W) A F R AL ) T R B R W)
B 77 ARG W R GO K E K A DL VAR S U1 H
B OLAE LR, 25 S A GEiT A R (P <0.05) 571
A v B o B0 R AL R 2R OV L TNM
W AR O LA R G I R E 2 A R 45 AR S R
HIRM AV A R T KN (P >0.05) W3k
2,



PR BRI PRV BR AR S WA 1 S A A G DR ER 23 M R T A TR 4 g 985

Tl WA—MEMEE[n(%)] Fx2 WHBARHERERI(%)]
VR WA DB (n=19) EWADHEA(n=83) ,ff  PIE bk MATER(n=19) FYAOEL(n=83) ' P
i3l - 0.762 F A [ (min) 4033 0.045
5 14 (73.68) 65 (78.31) <300 5(26.32) 43 (51.81)
'S 5(26.32) 18 (21.69) =300 14 (73.68) 40 (48.19)
FR(%) 0.129  0.719 A i - 1.000
<65 13 (68.42) 57 (68.67) 7 3 (15.79) 14 (16.87)
265 6 (31.58) 26 (31.33) 5 16 (84.21) 69 (83.13)
ASA b4 - 003 S 4478 0.034
I 3(15.79) 24(28.92) A 8 11 (57.89) 67 (80.72)
I 12 (63.16) % (67.47) BREFT 8 (42.11) 16 (19.28)
I 4(21.05) 3 (3.61) i i 0.184 0.912
BMI(kg/m) - 0sn B 5(26.32) 25 (30.12)
<18.5 1(5.26) 3 (3.61) e 9 (41.37) 3 (40.17)
fzz ”028'0 126<<1804‘52;)) jj Ezz?;; TB 5(26.32) 23 (27.71)
%ﬁ&ﬁﬁim ' ' S 0568 B B3t R (em) -0
' A3 3 (15.79) 17 (20.48)
A L(5.26) 3(3.61) 3~5 9 (47.37) 35 (42.17)
% 18 (94.74) 80 (96.39) s 7 %.84) | (37'75>
Mo A & - 0.044 S~ ' '
% 3 (15.79) 2 (2.41) uiﬁzﬂifﬂmm - 1.000
% 16 (84.21) 81 (97.59) f 1(5.26) 4 (4.82)
WA C om ' 18 (94.74) 79 (95.18)
% 3(15.79) 11 (13.25) BEERSE 0.587 0.444
¥ 16 (84.21) 72 (86.75) i% 4(21.05) 26 (31.33)
Tl 0055 0.814 ke 15 (78.95) 57 (68.67)
% 12 (63.16) 50 (60.24) TNM 5 0.016 0.992
¥ 7 (36.84) 3 (39.76) I 6 (31.58) 27 (32.53)
W 0517 0.450 I 7(36.84) 31 (37.35)
A 13 (68.42) 49 (59.04) I 6 (31.58) 25 (30.12)
x 6 (31.58) 34 (40.96) g e - 1.000
W - Lo 3 19 (100.00) 82 (98.80)
H 2 (10.53) 8 (9.64) i3] 0(0.00) 1 (1.20)
k 17 (89.47) 75 (90.36) AR R 55 K - 0.044
L RS A IHE 0.170  0.680 2 3(15.79) 2(2.41)
) 9 (47.37) 35 (42.17) % 16 (84.21) 81 (97.49)
% 10 (52.63) 48 (57.83) AR 0L R 5 K AE - 0.613
W R 56 IR - 0.044 7 2(10.53) 5(6.02)
# 3 (15.79) 2 (2.41) % 17 (89.47) 77 (93.98)
i 16 (84.21) 81 (97.59) AT LA i - 0.3%9
ER:ESibo Y - 0.232 B 1(5.26) 1 (1.20)
i 2 (10.53) 3 (3.61) % 18 (94.74) 82 (98.80)
% 17 (89.47) 80 (96.39) RETOAA - 0.038
I o de s & - 0.087 B 15 (78.95) 79 (95.18)
A 4(21.05) 6 (7.23) i 4(21.05) 4 (4.82)
% 15 (78.95) 77 (92.77) R - L.000
(RN - 0.456 B 0 1(1.20)
il 1(5.26) 11(13.29) ® 19 (100.00) 82 (98.80)
% 18 (94.74) 72 (86.75) RE 30 d WL ~ 1000
AHHEA - 0.673 5 1(5.26) 0
E¥% 17 (89.47) 76 (91.57) % 18 (94.74) 83 (100.00)
S 2(10.53) 7(8.43)
R FEVI(%) _ 1,000 — 4 Fisher #5 A Mt R ik 48 R
<60 1(5.26) 5 (6.02)
60 ~ 80 5(26.32) 20 (24.10) 2.3 Logistic B34
4{%83LCO(%) 13 (68.42) 3 (69.88) s DB mREHIIBAEERERGTLEEME N
<60 3(15.79) 7(8.43) PEHRAR , URAREZESNTPTERITFEXEE
-3 Je o men 9 FUAERE, AT Logistic WIA5M47 . 455 6% , 19 2 F
> . .
Nt Iy 1000 A& (OR=2.368) W R4 45 F45E (OR =3.108) .
i 2(10.5) 10 (12,05 LR T LW 4 (OR =2.457) R G VIR G 0F K o
% 17 (89.47) 73 (87.95)

(OR=2.956) ARJG¥ A4 (OR =3.842) 1

— 4 Fisher #5 # Mg B sk 45 %
PR AR T P B R AT B W A B R



B3TH H8
98¢ 202248 J

JIldt E Z Bz 2 4R ( http : //noth. cbpt. enki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 37,No. 8
Aug. 2022

JERNER (P <0.05), WLk 3,

R3 REEBRABUBRAREZREMAOEYWER
Y Logistic @343 #f7

% Bl SEfi  Wadfi P ORfE 95% CI

ASA A4 0.574 0.433 1757  0.185 1.775  0.760 ~4.148
[REF N 0.862 0.387  4.961  0.026 2.368 1.109 ~5.056
W R 5 A IR0 1134 0.479 5605  0.018 3.108 1.216~7.947
FAMB 0.265 0.386  0.471  0.493 1.303 0.612~2.778
REFTUA 0.899  0.321  7.843  0.005 2.457 1.310~4.610
REWRASHRE  1.084 0458 5602  0.018 2.956 1.205~7.255
ARMOGARR 1,346 0.529  6.474  0.011 3.842 1.362~10.836

2.4 FEEWMNEBENEES TN

R4 Logistic a1 15 73 A 15 ) B 48 11 2% 12 LM 45
HLGIA R4.0.0 B v, B A AR 5 45 R ER A XL
Wz 1B, 45 HE =K sl kg 50 43, MR R G A IFAE
50 43 BRETF WG 80 43, RJE M R G0 Kk
SiE R 100 73, R JF U1 AG AN R o4 100 43, 553 380
gy JFM R EARATE VI BR R G &AW & 1 K
W () 51 28 R UM AR Y . ROC jh £k 20 # s, iR T
HAL(AUC) =0.802,95% CI =0. 662 ~0. 855, il
BrlEm . WK1 &K 2,

A 0 10 20 30 40 50 60 70 80 90 100
a8 AR 2
IR 7 58 45 JFAE

i w4 2 BEFT
VEWE:e

RIRIERRGIRAE
REF FR

RETHO@AE

B (I) 4I0 RIO 12Iﬂ ]lISO 2(?0 2:1() 28]0 3I2(] S(Iwﬂ 4(])()

M/J Q H ﬁ? /ui /‘t Ru](\) 0. IUS 0.1 0‘2 Uv} 0t-’l ()jS 0.6

1 BEERAEVRAEEEMEOENTLE
o 0 A B

‘. - —

0.0 0.2 0.4 0.6 0.8 1.0

145
B2 FISZERNAERRAETRAERE
W& DR ROC

3 it

AR PR VTR A R W IR 2 8 R 1R 7 19 B,

25 W B 1) PR L B LA B 45 T 1 A R AR R H
fi U LA/ DD BR R R 5 K A
R AR S5 W4 11 A 2 2 15 0 B0 9F R B 2 ol s, &
HERATRE 10% ~30% ' W4 DB & 2 vl iR
Je PR IR MEEE I RE A AR T IR AR, BRI
BH BT ] 2B R KR L R R R E R
JEBET 2 AR A7 B AT A TR 2R LR
T AR AT R B A T 0, vT A R AR & AR K
BT AHETT R B, AT R HOA T VTR B RS )
AT R A % H 18.62% , 5 IEA0F5E "™ 45 AT

RERER Y ISR 6 R)) i NS S (BRSO RS
W 22 G5 W R s, HF AR BRI ] K, s R
J5 W W R 80 R B R A KR B s L AR
BHEE(61.38 £7.89) % ZHCH T BAEN, HAE
RAEVA OEBRE PRGN RSE G IFES S
Fb R AT I R R0 R RE 7 E S B e E
SET ARG WA TR R AR R R I 2R fel IR
WYIMSE . AT R Al e A . (1) 5 o4 Al
DRt MR A ¢ , & 4F B 16 W IR 485 0T
1) £ M AR R BB 0 eI, B 2 T s e e | P W e
GBI AARE S, B AR EEAR
F 5 (2) RJF K& A WF W ZR G851 Kk AE 1 8 3 SOFE B
O Yl A M IR I R ) 3G T Wy A 0 Ak Bk
1, TG A TR A R B R DIBR R
BT E LR UEA% G2 I W A 2007 R0 5t 9 1 0T R AR
PRI Ji i & 19 9 R S8R B i T F R IRAEE N
S MEBERCK, T g 2 R VE IR B L8 0T R 1Y
BUBEAR 13 55 K 2352 i ) 5 Ak 2 2Bt , 5 BOR 5 W)
HHEREREHBRELEE . B4 Rh
R B MR W) A 138 R AR R R MR A o
JER . Buunen &5 AR B A B E
A A A A AT AT B A A W) R AN AN T B
W& 5K 7, 38 ]kt e B /NS I B3 0 B4, OF
G A DAL BRI & R AR, Pan-
ebianco %5 R B, AR B R AL 4 BR T A R0
Tonwgy £ 10 Ak s Jk i AR (G fal ol AR B e Il
HIOF IO W X W R RE R R BOR AV A
Mg FEWEN, AREN, BEEAHEEY
WS RFEV A DN &AL B R, X6
5 90 AR ARG R L ™A% DX 43 A0 AR A £ 1
EA X REEAEREBEREERE M ELEE
P REeEEEREEREE " wai—HU
KABPON ARG G HER A E LR R,
ARG B, T TRV G MATE Y G HY 4 AR
JE WA B kA R 4y R 33.33% \14.10% , % 57
2%, Logistic [l 920 7 th 875, F T 2 W) & 2



PR BRI PRV BR AR S WA 1 S A A G DR ER 23 M R T A TR 4 g 987

HEARGERAEWA DENMSLERHE ., W& HER
Kt Z R AR T G 4 1R i BB X AR 4
WS, fiT W5 2% HEAT W) $ 4R ) AT T 47 02
R 4 X 07 B 55, RAIE T WA AR R TR e A 4
U N, HARAE B T T Wy 4 5 A, o 3l ok 40 e 45
VEBT R REAR Y& 1 X 8 WA Y LR, T
Wi DA A MY AN AR BRI IE KB, BT A
HARA GBER G R EY A L EFVMEC, Y0
WAENREY G ELENMSERHNE, Y0
BARAREZRPEERA S (1) F AR BB Kb
BR A I IR AL N 5 (2) B0 A A L2 o b e e
W) I 5 e A Ay S BT R W B R A
E Q) BEEmBEEZAEERAR, FARAMG W
B SRS BB , R B0 & 1A o R 2
B 1B A AR 5 (4) 15 BE PR 5 A O IE
X1 B A 3 A AR

JHF R R AL R 2 1) 9 Ak R, L BB S 5 B0
feorRec 2 , B B 2 K s, 28
BEIRBEANL KN E = A RSB A 1 E
R (A HIF S B DR 340 AT 4 R R, T S i S
WG AR G &AW T B, S e e gR e
WA AT, X 7] G 5 AR AR A BN K,
ARBFFEH WA DAL AE Y A D 4L P T T RE S
W Ak 20.00% 16, 30% , BG4t 2
225 AAFAE T T RE S50 R W L Y i
KA TN R A A B — UG E . [u] 5 75 A R Ay
M5 S22 A R g H— s B A A 500K A
Ik 375 i R 25 A A T R AR A B 2k R AR ROC
£ 7 B @ n 2 AUC = 0. 802, 1 I 8 s & v , vl fff
I PR £ 38 10 P AR VA B Sk D7 A L B, 3 1] X
SBRE ARG A D & A KU 21T AR PR AL, R E
FELAR S 099697 O 28 il e S L 2 5 Ak s

Zi b TR L R R GG IRE VIR 2 T
Wi ARJEREIR R G RE R R YT E AN R R
BEERIAME YR B E ARG KA A& DN
W R 28, BE T LA b A B TR 3% A o 1Y) 1) 2k 1Rl ) A A
XA TG WA E I 22 A U 17 T 68 7 %5 4, i R 1A
I R B R i HE AT W) S DR TR T T, RS 4 T
AREEAE SR Ak FELR 4 3

S ik

[1]  Yu O,Shindoh J,Ueno M,et al. Clinicopathologic characteristics of

oligometastases from esophageal cancer and long-term outcomes of

Z< I B 4k - http : //www. nsme. edu. cn

{E&E 5 & % : http: //noth. chpt. cnki. net

resection [ J . Annals of Surgical Oncology, 2020, 27 (3 ).
651 - 659.

[2] YangJ,Liu Y,Li B,et al. Prognostic significance of tumor length
in patients with esophageal cancer undergoing radical resection: A
PRISMA-compliant meta-analysis [ ] ]. Medicine, 2019, 98 (14)
el5029.

[3] Novak SH, Shortsleeve MJ, Kantrowitz PA. Effective treatment of
symptomatic lower esophageal (schatzki) rings with acid suppres-
sion therapy : Confirmed on barium esophagography|[ J]. American
Journal of Roentgenology,2015,205(6) :1182 — 1187.

[4] Allaix ME, Rebecchi F, Famiglietti F, et al. Long-term oncologic
outcomes following anastomotic leak after anterior resection for rec-
tal cancer:does the leak severity matter? [ J]. Surgical Endosco-
py,2020,34(9) 4166 - 4176.

[5] Z¥k, BB MM, 5 2RSS0 B8R AW & 1%
XF TG B R (1] B2 W50 A4 441 ,2019,32(4) 250 - 53.

[6] Grass GD,Cooper SL, Armeson K et al. Cervical esophageal canc-
er:A population-based study[ J]. Head & Neck,2015,37(6):
808 - 814.

[7] Markar S,Gronnier C,Duhamel A et al. The impact of severe anas-
tomotic leak on long-term survival and cancer recurrence after surgi-
cal resection for esophageal malignancy [ J]. Annals of Surgery,
2015,262(6) :972 -980.

[8] Workum FV,Slaman AE, Van B et al. Propensity score-matched a-
nalysis comparing minimally invasive ivor lewis versus minimally
invasive mckeown esophagectomy [ J]. Annals of Surgery, 2018,
271(1):128 - 133.

[9] Wk, 2, 0, 5% SERARSREEEW S DENG
W P A B ()] AR AR AR 285, 2017 16 (5) 1483 - 489.

[10] Luketich JD,Pennathur A, Awais O, et al. Outcomes after minimal-
ly invasive esophagectomy: Review of over 1000 patients[ J]. An-
nals of Surgery,2012,256(1) ;95 - 103.

[11] Buunen M, Rooijens P, Smaal HJ, et al. Vascular anatomy of the
stomach related to gastric tube construction[ J ]. Diseases of the E-
sophagus,2010,21(3) :272 - 274.

[12] Panebianco V, Francioni F, Anzidei M, et al. Magnetic resonance-
fluoroscopy as long-term follow-up examination in patients with
narrow gastric tube reconstruction after radical esophagectomy/[ J].
European Journal of Cardio-Thoracic Surgery, 2006, 30 (4 ):
663 - 668.

[13] V. HRESLEMREEIFREMXLAHID]. %
AR5 — B 2% ,2015.

[14] SRERE, X7, 84,5 BRI S5 F T4 RCR
e [ J]. BAR R B2 27,2014 ,22(4) :855 - 857.

[15] FEEIER WM, T MO0, . RTTE IR X 5 2 AR SR SR Y
A EEMMOCHEM T[] ZHIIKZ5,2017,21(9) ;1644 - 1646.

[16] Bl el EEBRARE W& ITEN AR K K[ D]. 48
M AR R R ,2015.

(W #5 B #7:2022 -02 -23 & B B #1:2022 - 04 - 08)

fB 48 : xuebaochy@ 126. com



