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Abstract
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Background and Aims: Preventive temporary stoma has been widely used in surgeries for rectal cancer
as a simple and effective method to reduce the severity of postoperative anastomotic leakage. However,
some patients with preventive temporary stomas cannot undergo reversal due to various factors, resulting
in a permanent stoma. Permanent stomas remain a common adverse outcome in clinical practice, and the
reasons behind this are not entirely clear. This study analyzes a continuous surgical sample from a single
center to explore the risk factors for forming permanent stoma.

Methods: The clinical data of patients who underwent anal-preserving rectal cancer surgery with
preventive temporary stoma in Gastrointestinal Cancer Center III of Peking University Cancer Hospital
from January 2020 to March 2023, with over 12 months of follow-up, were retrospectively collected.
The occurrence of permanent stoma was analyzed, and the clinical variables of patients with permanent
stoma were compared to those who underwent stoma reversal, along with an analysis of the risk factors
for permanent stoma formation. Permanent stoma was defined as ostomy reversal failure for more than
12 months.

Results: A total of 299 patients were included, among which 268 (89.63%) underwent stoma reversal
(stoma closure group), and 31 (10.37%) did not (permanent stoma group). Compared to the stoma
closure group, the permanent stoma group had a higher incidence of distant organ metastasis at diagnosis
(7.5% vs. 25.85%, P=0.003) and also had higher proportions of T3 and T4 stages, N2 stage, and clinical
stage IV (all P<0.05) with an elevated overall postoperative complication rate (19.0% vs. 41.9%, P=
0.003) as well as a higher rate of severe complications (1.1% vs. 9.7%, P=0.016) and an increased
incidence of anastomotic leakage (4.9% vs. 19.4%, P=0.006). Logistic regression analysis revealed that
the presence of distant organ metastasis at diagnosis (OR=5.41, 95% CI=1.80-16.27, P=0.003), and
occurrence of anastomotic leakage (OR=4.44, 95% CI=1.15-17.09, P=0.030) were independent risk
factors for the formation of permanent stomas.

Conclusion: At present, some patients still cannot undergo reversal of their preventive temporary stoma,
resulting in permanent stoma. The formation of permanent stomas is closely related to a low tumor
location, distant organ metastasis at diagnosis, and the occurrence of anastomotic leakage.

Rectal Neoplasms; Enterostomy; Postoperative Complications; Risk Factors.
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H P<0.05 19 [N 2R AL B A Il R USRS F8 AR a8 A
T JC Logistic M543 Hriff 47 Z I = 40 0r . A PE
Baum, geit 5l a=0.05.

2 & R

2.1 IaRRERER
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Table 1 Clinicopathologic data of patients in the stoma closure group and permanent stoma group
Ap i T 171 A4 (n=268) IR AN TT4H (n=31) P
IR M(IQR)] 63.0(54.0~68.0) 62.0(52.0~67.0) 0.671
A =T5 % [n(%)] 14(5.2) 2(6.5) 0.676
(%))
5 183(68.3) 19(61.3)
0.431
& 85(31.7) 12(38.7)
14 itz kg, M(IQR)] 68.0(60.8, 74.0) 67.0(57.0, 70.0) 0.399
BMI(kg/m?,% + s5) 24.97+3.18 24.37+3.13 0.325
ASA 539 (n(%))]
1 12(4.4) 1(3.2)
2 240(89.6) 28(90.3) 1.000
3 16(6.0) 2(6.5)
ARATIEIT(%)]
P 236(88.1) 25(80.6)
] 0.374
w 32(11.9) 6(19.4)
ey i T2 4 S [em , M(IQR) | 6.0(5.0~8.0) 5.0(3.0~7.5) 0.091
e i T % B B S k2 [ (9%) ] 32(11.9) 3(9.7) —
JE AR [0 (%))
= 7(2.6) 0(0.0)
1.000
& 261(97.4) 31(100.0)
WIS RN B 0 (%))
= 20(7.5) 8(25.8)
0.003
w 248(92.5) 23(74.2)
T 43 (%)]
0/Tis 46(17.2) 0(0.0)
1 13(4.9) 1(3.2)
2 69(25.8) 5(16.1)
0.027
3 131(49.1) 23(74.2)
4 8(3.0) 2(6.5)
(&N 1(0.4) 0(0.0)
N3 in(%)]
0 177(66.0) 16(51.6)
1 68(25.4) 8(25.8)
0.026
2 21(7.9) 7(22.6)
[N 2(0.7) 0(0.0)
I PR3 HH
0~ 243(90.7) 23(74.2)
0.014
vV 25(9.3) 8(25.8)

2.2 FARMBXIEHR

T e A K R AR A LF 2 F AR R
F, WA N T ARG F ARy L0y ) 22 5 30
it (¥ P>0.05) 5 PIZL AR i ifi &
ARBF ] 22 W TG i 2= 8 L (3 P0.05) o JF & 4E
Ji, kA RE TR S BIE R OE 5 I R
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Table 2 Surgical-related variables in the stoma closure group and permanent stoma group
Atk 1 P4 (n=268) TRANMERE T4 (n=31) P
S2FARn(%)]
P 2(0.7) 1(3.2)
0.281
w5 266(99.3) 30(96.8)
JE BT AR (%)]
P 188(70.1) 21(67.7)
0.782
w5 80(29.9) 10(32.3)
A s mL, M(IQR)] 50.0(50.0~100.0) 50.0(50.0~100.0) 0.079
TR [min, M(IQR)] 136.5(112.0~171.0) 150.0(110.0~190.0) 0.329
AJGIH K AEN (%))
= 51(19.0) 13(41.9)
0.003
i 217(81.0) 18(58.1)
AJa I LA (%))
P 3(1.1) 3(9.7)
0.016
& 265(98.9) 28(90.3)
W4 (%))
& 13(4.9) 6(19.4)
0.006
i 255(95.1) 25(80.6)
ZRTFAR(%)]
P 1(0.4) 1(3.2)
0.496
w 267(99.6) 30(96.8)

2.3 EBEOkALER EZR 2 EZE T Logistic B

PSR

B P 2 0T Logistic [A1 43 Hr 45 R B, #1i2
I 7 b A5 B RS R 1 DK AL SR IR (OR=
431, 95% CI=1.71~10.87, P=0.002), [A}, K5
Jf K HE (OR=3.07, 95% CI=1.41~6.68, P=0.005) .

W& 0 (OR=4.71, 95% CI=1.65~13.47, P=0.004)
KA = H I K AE (OR=9.46, 95% CI=1.82~49.13,
P=0.007) L2 H K AR fE RS B E . 7E R 4
Wiy, N2# (OR=3.69, 95% CI=1.36~9.99, P=
0.010) &IV (OR=3.38, 95% CI=1.37~835, P=
0.008) itk MR AIER KR (£3).
*3 KRAWEORBREERKEEER I Logistic E 3447

Table 3 Univariate binary Logistic regression analysis of risk factors for permanent stoma formation

Ap it B S.E VA P OR(95% CI)

BMI -0.06 0.06 -0.99 0.324 0.94(0.84~1.06)
g e v T 2 B S (5B ) -0.13 0.08 -1.63 0.103 0.88(0.76~1.03)
AR I 0.00 0.00 1.28 0.199 1.00(1.00~1.01)
AR -0.01 0.02 -0.64 0.521 0.99(0.95~1.02)
FARIFE] 0.00 0.00 1.16 0.246 1.00(1.00~1.01)
el

8 = — — — 1

% -0.31 0.39 -0.79 0.432 0.74(0.34~1.58)
eI

i — — — — 1

= -0.64 0.47 -1.36 0.174 0.53(0.21~1.33)
ASA 432k

1 — — — — 1

2 0.34 1.06 0.32 0.751 1.40(0.18~11.17)

3 0.41 1.28 0.32 0.752 1.50(0.12~18.54)

TE TSR E R SR, St B A2

Note: Due to the heterogeneity of T staging data, statistical data are not used for reference
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Table 3 Univariate binary Logistic regression analysis of risk factors for permanent stoma formation (continued)

[T
# — — — — I
& -14.44 906.94 -0.02 0.987 0.00(0.00~Inf)

AT
@ — — — — !

-0.57 0.49 -1.16 0.246 0.56(0.22~1.48)

LFA

1
1.49 1.24 1.20 0.230 4.43(0.39~50.36)

o o \\<>
|
|
|
|

AJG I BAE
7 — — — — 1
b= 1.12 0.40 2.84 0.005 3.07(1.41~6.68)
AJ5 IR
7 — — — — 1
= 2.25 0.84 2.67 0.007 9.46(1.82~49.13)
SR 2 s 01 890054-14597)
T 53441
0/Tis — — — — 1
T1 16.00 961.71 0.02 0.987 8 896 061.00(0.00~T555 K )
T2 15.94 961.71 0.02 0.987 8 380 347.32(0.00~T55 k)
T3 16.83 961.71 0.02 0.986 20 304 749.91(0.00~J555 k)
T4 17.18 961.71 0.02 0.986 28 912 198.24(0.00~J555 k)

i P340
0~111 — — — — 1
A% 1.22 0.46 2.64 0.008 3.38(1.37~8.35)

T T T MR 28 S e kR, S PRl A2

Note: Due to the heterogeneity of T staging data, statistical data are not used for reference
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R FE LA ) A VA8 i, #E4T 20T Logistic

6] )9 7347 . 22 P . JC Logistic [8] 5920 Hr 46 5 @R

W) 2 B Ak 8% E ¥ % (OR=5.41, 95% CI=1.80~
1627, P=0.003) MY & 0l (OR=4.44, 95% CI=
1.15~17.09, P=0.030) sz Il i P 38 1 7K A Ak Y 2 57
fElmHEE (£4),

F4 kAWEORKE R % EE T Logistic @3 5347

Table 4 Multivariate binary Logistic regression analysis of risk factors for permanent stoma formation

S B S.E 7 P OR(95% CI)
AL E S
& — — — — 1
= 1.69 0.56 3.01 0.003 5.41(1.80~16.27)
W)
i — — — — 1
2 1.49 0.69 2.17 0.030 4.44(1.15~17.09)
3 it i RRE AR AT TR P I R R, X AR

Bl 45 B R e R B, TR A
i 98 6 55 OR B 4% B IS 9T SR 45 L A B S M
AP . BT, BEEANRLHS I BRI, R
RE BB K AT S kR, P IR B R R
AR AT 38 R IE AR D R A A 4R = Y, (B2
ik, PRALFARZIEW A D0 BT 5697 05 5%
JE YA e SRS . HET, TR M I R
1A Sk J — P B0 A 350 - B, R I R S8 B b
Pz A, R I B AR B R T
P K i A 8 DRUBS th AN 25 200 o A HIE 5 3 o
b 5t K 2 b 9 = e 8 B M bl = X 2020 4R
1 H—2023 4 3 7 1 (8] A7 08 L 5 1 98 R S 931 B
e i [50] igg s 11BR 255 A4 0 0 AT T BE T A4 AT
R It e 3 A A v T I B 11 K AR Y B £
H1037%, FE, #@ERRRSZH RN T
Logistic [2] 19 43 7 & 30 A8 35 0112 B 3 Ab % 5 7% % F
ARG Wy A 11U 2 T8 1 O e TR Ak 1 ST S
545l

AH BT BEAE A 521040 38 1 15 98 AR 3 11 K
AR FE KB B TE 9%~24% , A BIF 5% 4 ¥ 11 7K A4k
FRALF A B B, (F R S RN At o0 2 1Y
AR AARRAL, X0 AR5 A WE S K A R AT
TR I B 3 T R AT G . AR HE R T R A
PR AR BEL i+ O AN AT 0 P o YA YT, TS AT R A
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R B 9 T R R W AT B M 1, T s B

B, T P B K AR R RE TR, R
ARWFFEBRMN AT Dixon R B H I, BN T TaTME
AFTAMIS R . AT BRI KR 5E, &
R A& T AR, HHCE T W A
ORY=RTA

ARWFFH R AMEE DAY A DR EERRN
19.4% , T 0 M40 4.9% (P=0.006) ., PR &
. JC Logistic FEHT RN, REWE D 2rE D
KAALBIFE S N 2 (OR=4.71, 95% CI=1.65~13.47,
P=0.004) . [F]RF, 2 P2 ZJC Logistic [B] 4 43 #7 7%
AJG WA P S 1 F R AR S fE R E (OR=
444, 95% CI=1.15~17.09, P=0.030) . 3% 5 B% 15 #fF
TGS RS, Hn LAY 4 DB O R A 90 & )
A O AIVEUE 8 DR AL R K. v
A U 2 H AT ES H ER R DL T R E 2
—, A2 H AT S B AR U S RS, WA
FU 5 08 0 R A A o — 5 1, T 1 i st
TR R A TR A A R I R R RS R P
PR (AR5 —TiH, WA s XSk —25%
ni) JE 7 o7 M 0 B RS IR A, S EGE 1k A B R
A B, WA O e R TR A AR S R
SRR AR TR B R e B, N YA B T A i
B, R AR b () AT 9B P I R R T R
558 75 BEPE AR BIAF AN IE AL R P P R AR AR
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AR [A) AT 190 By M I I O DL B (kWA TR Y
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AN S, I BN % 0] 8 K oK s T LA .

PRI A 1 ik 2R e R A B 1 gk ) 2R S R
L 98 B DL R G A B B A e R T R g B
WAL 8% B R M R, IR YT B bR A O A5 1
R . AR R E AR, P AR A A I 1 iE
PR, [y, AOFRTEERER, |
JY 9 TNM 3 391 ] 52w £8 %5 3k LR &5 R . Rt
ARWFFEEE Kb, I A 8% B B I 1 A Ak Y
SPGB R, X5 B E IR YT H AR FNR T R
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Xof T A A B AR I T R R Y N SRS SR A B Y A
FIE 2R, MY ERX I EE RGN
4 7] 7
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