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Abstract

Objective: To investigate the independent influencing factors for low anterior resection syndrome
(LARS) after rectal cancer surgery and to develop an individualized predictive nomogram model.
Methods: Clinical data of 506 patients who underwent low anterior resection for rectal cancer at a
single center between October 2019 and September 2024 were retrospectively collected. Patients
were categorized into a LARS group (n = 243) and a non-LARS group (n = 263) based on their LARS
score. Univariate and multivariate logistic regression analyses were performed to identify independ-
ent factors associated with LARS. The data were randomly split into a training set (n = 354) and a
validation set (n = 152) in a 7:3 ratio. A nomogram prediction model was constructed based on the
identified independent factors. The model’s discriminative ability, calibration, and clinical utility
were internally validated using the receiver operating characteristic (ROC) curve, calibration curve,
and decision curve analysis (DCA). Results: Multivariate analysis revealed that anastomotic leakage
(odds ratio [OR] = 9.025), prolonged time to stoma reversal (OR = 1.260 per month), and comorbid
diabetes (OR = 2.281) were independent risk factors for LARS. Conversely, a greater distance from
the tumor’s lower edge to the anal verge (OR = 0.446) and a greater distance from the tumor’s distal
resection margin to the anal verge (OR = 0.439) were protective factors. The nomogram model con-
structed based on these factors demonstrated an area under the curve (AUC) of 0.83 in the training
set and 0.78 in the validation set. The calibration curve indicated good agreement between pre-
dicted and observed probabilities. Decision curve analysis showed that the model provided a clini-
cal netbenefit across a wide range of threshold probabilities. Conclusion: The developed nomogram
model effectively predicts the risk of LARS in patients after rectal cancer surgery, offering a visual
tool for the early identification of high-risk patients and for formulating individualized intervention
strategies.
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L 2 A RV B N LRV AL TE TR I b Rg, FUR W 23R SRR T Fe s oy R B MR T AU [1] . B T A
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PRI T o X PR A A5 A 11 = AR A I8 o D R TIS (0 25 A OBOR,  thxE DU o v A A e
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AHIEFE R FH [EEPE BA BB 78 3811 E4R40 N 2019 4F 10 A 1 HZE 2024 459 A 30 HM], FTEmEE
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PRI B A FFEIE; (2) RETRE: Friitbsr . BrimBhmor . MR N &SRR . RATE 74845,
(3) R HZE: FARI K. BEITRIMEEE. EEMRIEEIT2(ASA)IF: (4) REHRZR: £2EREY)
A, IE R ghETE] . i S OIS BERT R AT . REROT . RE51RE BB E. REE %
febr. ASFHERREL PR HRE . TNM 23 (R4 AJCC 28 8 fiR).
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2.3. GIHESH

KH SPSS 27.0 BTG 40 HT. Bifa iR VORI AL B 43 255kt LAMIIEL(E 4 EE) [n (%)]Ew,
IR ELECR ) 2 k508 Fisher fIMEZ%: . W R R /0 # P < 0.05 (AR BN Z & Logistic |94y
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M AR LR A B, BEM RS AR AR RAR Y4, JFBA BRI R L. JREsem LARS K4E
(kST R 2K, I3 E A EE (OR) & 95% & 15 [X 8] (CI).

N RE R S SR UE TROAR RS, FT A 155 A O N AR A ) B3 Bds 1% 7:3 [ LBl BE AL 20 I 258 (n = 354) 5
W EBIAIESE(n = 152). F&T 2 KR 70 i e ML S2m R 2R, 6 Python 3.12 4wkt & M AR 4t
AR (scikit-learn, statsmodels) 4 Tl LARS &A= KUSE (1 51 28 B A . R FH 52 3 TAERFIE(ROC) Hh 28
SHTPFIN B X 73 B 70, THEIGREE S UESE I i 48 T AR (AUC) . it il di 2k, B PP A1 2Y
TOIAE 2 5 S bR A SRR 2 IR — B0 o SR B e i 25 23 BT (DCA) VA B 2L 7E AN [ B (B MR 2R T (I PR
Koo
3. /R
31 BEEZANSHEARSWN

A FEIE N 506 1514 52 B AR AL AT DI BR AR B S35, R 3G LARS #4704 LARS #1243 51, 48.0%)
F1dE LARS 4H(263 5], 52.0%). XFP54H g (R LR HRI T B R 00T, 45 R 1 fiors.

Table 1. Comparison of baseline characteristics and univariate analysis between LARS and non-LARS groups
= 1. LARS tH53F LARS B E R L BRI R BRRSIELEN (%)]

LARS
I RAFAE n 2 P {f
& %
51 1.029 0.310
5 286 143 (50.0) 143 (50.0)
% 220 100 (45.5) 120 (54.5)
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(%) 2.952 0.086
<60 199 105 (52.8) 94 (47.2)
>60 307 138 (45.0) 169 (55.0)
BMI (kg/m2) 0.281 0.596
<24 339 160 (47.2) 179 (52.8)
>24 167 83 (49.7) 84 (50.3)
B PR 5.534 0.019
H 52 33 (63.5) 19 (36.5)
G 454 210 (46.3) 244 (53.7)
iR 3.190 0.074
2 111 45 (40.5) 66 (59.5)
& 395 198 (50.1) 197 (49.9)
FARBIK(h) 11.810 <0.001
<4 388 170 (43.8) 218 (56.2)
>4 118 73 (61.9) 45 (38.1)
TRy 1 i 59.064 <0.001
f 160 117 (73.1) 43 (26.9)
7 346 126 (36.4) 220 (63.6)
WENRYT 1.874 0.171
A 305 154 (50.5) 151 (49.5)
7 201 89 (44.3) 112 (55.7)
R IEDN 3.770 0.052
A 38 24 (63.2) 14 (36.8)
x 468 219 (46.8) 249 (53.2)
REGBIT 12.170 <0.001
H 11 11 (100.0) 0
G 495 232 (46.9) 263 (53.1)
RGBT 6.071 0.014
H 20 15 (75.0) 5 (25.0)
& 486 228 (46.9) 258 (53.1)
WG 9% 12.585 <0.001
H 24 20 (83.3) 4(16.7)
I 482 223 (46.3) 259 (53.7)
Jied T 43 #1 2.059 0.357
0 2 1 (50.0) 1 (50.0)
T1~T2 192 100 (52.1) 92 (47.9)
T3~T4 312 142 (45.5) 170 (54.5)
Jige N 43 # 0.308 0.579
0 306 150 (49.0) 156 (51.0)
N1~N2 200 93 (46.5) 107 (53.5)
DOI: 10.12677/acm.2026.1641660 3919 e A = 23 fe


https://doi.org/10.12677/acm.2026.1641660

G 55

g U] 3.278 0.194
1 156 84 (53.8) 72 (46.2)
2 150 66 (44.0) 84 (56.0)
3 200 93 (46.5) 107 (53.5)
& F Bl gt al () 23.991 <0.001
<6 463 207 (44.7) 256 (55.3)
>6 43 36 (83.7) 7 (16.3)
J¥IR Tk FE AT 2% (cm) 92.759 <0.001
0~5 115 94 (81.7) 21 (18.3)
6~10 277 128 (46.2) 149 (53.8)
11~15 114 21 (18.4) 93 (81.6)
Jifg8d T Pk BE AL 2% (cm) 106.015 <0.001
0~5 243 174 (71.6) 69 (28.4)
6~10 195 56 (28.7) 139 (71.3)
11~15 68 13 (19.1) 55 (80.9)
i8I (cm) 0.400 0.527
<5 373 176 (47.2) 197 (52.8)
>5 133 67 (50.4) 66 (49.6)
A 51 B E R (CR) 0.111 0.740
<14 444 212 (47.7) 232 (52.3)
>14 62 31 (50.0) 31 (50.0)
RETE TR 0.028 0.867
<40 231 110 (47.6) 121 (52.4)
>40 275 133 (48.4) 142 (51.6)
RIFEF 1.548 0.213
<40 467 228 (48.8) 239 (51.2)
>40 39 15 (38.5) 24 (61.5)
ARJEHE () 13.629 0.058
1 18 6 (33.3) 12 (66.7)
2 107 50 (46.7) 57 (53.3)
3 210 105 (50.0) 105 (50.0)
4 87 47 (54.0) 40 (46.0)
5 57 18 (31.6) 39 (68.4)
6 13 7 (53.8) 6 (46.2)
7 13 9 (69.2) 4 (30.8)
8 1 1 (100.0) 0
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MRS, PALBEENER]. i, BMIL BB G I ML R EEZHMIaT . Bibhiar . Mg
T Ml N 3] BRI R oK AR AR JE SIS BB ] AR AT ROR J5 5 IR VR S5 7 TH 1 2 7 ¥
it R (P > 0.05). ZRIM, LA I ARAFAEAE PIEELIE) (1 70 A B Geit24 22 7 (P < 0.05): & HFFEIRI . T
RIS > 4 /N ATTIBTTEIERE . BR2ARATROT . B2 AEROT KAEVIE D, &0 RINTE > 6 4
H MR T GER N B LR R RO ERIL RS . BAKTI S, LARS b A BERRm . TR A
Koo TRMBIVEG R BATEARFTEURIGTOT . R AW R LUK 3 11 (8] 28 I [ S 3B ) 6 L i) 4 2 2%
mi T AE LARS H.o BeAh, MR N SRR R VI ER T (R B, 0 N LARS L EL 8 &
A HE U T8 LE AN [T 2L 18] B8 93415 22 73 W0 A8 T I 57 2 25 % 7K 1-(P = 0.058) -

EREREZR S P < 0.05 MARRBNAN RN Z IR Logistic [ Hr, Lt DIt sr i
M PR 2% o

3.2. BEE Logistic EYIAS#r

NG R LARS KAEMMSLFER, WHRE RSP P < 0.05 A=A L K% Logistic [ JHHE %Y
BEATA3HT, GERNE 2 iR iR, ERE T HARRN RS, A 5 MEE R LARS KA AL
M A 2R (P < 0.05).

POTfERG IR EHG: A HHE R (OR = 2.281, 95% Cl: 1.135~4.584, P = 0.021). KAW)4& H#E(OR =
9.025, 95% Cl: 2.573~31.652, P < 0.001) LA & itk I [ 4}y [A] (OR = 1.260, 95% ClI: 1.032~1.539, P = 0.023). 1
o, WG FHER AR B i (OR > 9),  Tfijid B (] R 2K — AN F A2 LARS RS 3E n 26.0%.

ST IR N IR N8R AT ) 7E 25 (OR = 0.446, 95% CI: 0.271~0.732, P = 0.001) 5 i@ Y14
#HATZ () #E 25 (OR = 0.439, 95% ClI: 0.278~0.692, P < 0.001). X3 B R J2 H R U2 H 55 ATk iblae, s
ARJG KA LARS AR A o

AL, BRI SR S TR s . R80T . REROT K FRN KSR, E2H
FO AT RS AR B ST TR B (P > 0.05).

Table 2. Multivariate Logistic regression analysis for LARS
= 2. #M LARS %1% E & Logistic ElYA 4

Wald
e p1E SE f& P1a OR & 95% ClI

2 1E
B PR 0.824 0.356 5.358 0.021 2.281 1.135~4.584
Ty P i -0.299 0.512 0.342 0.559 0.742 0.272~2.021

ARATBIT 20.627  11278.721 0.000 0.999 907962279.1 0~

RGBT 1.014 0.618 2.689 0.101 2.757 0.820~9.263
FARE K 0.138 0.267 0.269 0.604 1.148 0.681~1.936
/S EES 2.200 0.640 11.808 <0.001 9.025 2.573~31.652
i 1 [ gl ] 0.231 0.102 5.168 0.023 1.260 1.032~1.539
EEEE,IJE;;E?% -0.808 0.253 10.171 0.001 0.446 0.271~0.732
Eéﬁﬁ%@%&% -0.824 0.233 12.531 <0.001 0.439 0.278~0.692
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3.3. FMF&EERE R

HETZHE Logistic [FH5> Mk i 5 ML EmE R, RIS I, & LRI R . A IFRE IR
T R R UGB AT G B S UL A R N R EE AT MR B, AR AR T ML T B e A
Ja KA LARS KU B4 2 AR A, LI 1.

AR I E 5 AT FH . 1 A 53 DA LI KU B o S 0 [R5 B — ANV 43
i, ARYE B BRSSO AT RIS S WA R CRAETHZ) 10 4, RAEAETE 0 43 i Ik iy A 1] (s [ e K
By, YL 0~12 45). AHFERBGRITZ 5 48, 0l 0 23)s MR T U2k PR 25 L5 1) i 5 (BE 5
Aoy, VORI 2~14 43). PR SRR B9 TR BE B (R RS Ra 45 4 iy, Yu R 2 0~13 43). B &I
HAF A, BIRTLE “ g7 Bl BA5 2000 MR s vE 7y (TE 29 0~230 43). B, 8 7r E B £ T 7
1) “LARS KAMEZ" B, BIW] EEBUZMAR S KA LARS (1) FU#E 2 (JE 1 0.00~0.99) .

B, WA R . RRE A . IR 5 AN R R IZEE AT 3 em.
JgR R PEALZE S om [, ATARIAEXS BRI boe A7 HEBUE, THE & ITH R0 HR G 2165y, RATE
fE b TR LARS &2 KU 204 0.45 (45%). A5 R 52 2% (1 [l VA 75 R4 A0 mTARAL, (0 1 PR
TH, fEFHas. BT KSR

Points
) 1 % Sy P 50 & 70 8 % 100
W& O |
0 1
EOTLRRE) , , ,
0 6 12
BHERE | :
0 1
WETSERISOES
2 8 14

BB TR BRI HIEE S

Total Points

& 2% 4'6 6L) ?5 145 1%8 1<!1 1&4 2&)7 2&0

Linear Predictor

.0 2.|4 3’8 5'2 6.'7 8.1

diagnosis rate

0 IOI) |O5 O.|10 0. IZO 0. 50 0v|400v|500. IéO 0.I70 0 |80 0. L)O 0 '95 0 '99

Figure 1. Nomogram for predicting the risk of low anterior resection syndrome (LARS) after rectal cancer surgery

E 1 FNEREARERERABIVIBRESIE(LARS) R A5 E & E

3.4. FAMEEIEYLEIE

NPT AL R 41 2 I TR AL PRI R RE, B 506 131 8 35 4% 7:3 I LI BE AL 73 I 25 4R (354 441l) 5 N i 4%
HEER(152 B),  FF 3 MM 43 BE v P R e PR 52 M = AN 75 TG ASE 2R 3347 56 I

XA K2R #E TAERHE(ROC) M R VPN BB Y X 43 RE 7, BUBEZY X 4y KA LARS SR &4
LARS & 1RE ST a5 2 fras, %5 4 BB AE I 2588 i i it 28 T AR (AUC) 4 0.83 (95% ClI: 0.79~0.87),
E A FEIESE T AUC 4 0.78 (95% CI: 0.70~0.85). W55 AUC ¥ KT 0.75, R iZ#HA B B H
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ROC Curve for LARS Prediction Model
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False Positive Rate

Figure 2. Receiver operating characteristic (ROC) curve of the predictive model
B 2. FUnRE R 20 A TIEFHE(ROC)HhZk

BAERE : S 2 A HE il Z RV P 5 SEPR LS 2 1) B — &bk . il 3 o, 4k
55 BIE SR ARV Y 2 AR BRI 1Y) 45 FEXT M2k IIZRERR-T xR 220 0.021, BiEEN
0.035, RZEEHEIN. KEMRY], BRI R R 72 A TR 5 e bk 2B R 5 R af, BAE
e R HEFE

Calibration Curve
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------- Ideal Calibration FAA
0.8 -
,I
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©
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Figure 3. Calibration curve of the predictive model
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I RSE A S e 2k 20T (DCA) PPA LR T I PR DR SEK 3R at o AnlE] 4 B, RSS9 BB
BERTEE(Z) 0.1 & 0.7)N, B AH 2 BRI 5 G ik PR D S (R X S0 DAy vt RS £ 262 2 A1 190) B i oK
MR e, T O pr B S AT T R O i R AN T S PR B i SN . X R B AR Y
HA RUFHIRPR ST, BE 5 il R B2 A R 75 0 B R IO 1 - P it 3 A i E i B 2% .

Decision Curve Analysis (DCA)

Prediction Model (Validation)
- ---- Treat All Patients
0.4 <7 —-— Treat No Patients

0.2

0.1

Net Benefit

0.0

0.0 0.2 0.4 0.6 0.8 1.0
Threshold Probability

Figure 4. Decision curve analysis (DCA) of the predictive model

B 4. FUMRBLIHY R R ZE 57 #(DCA)

ZE BRI, FETW)A R & LRI BEIRIE . R R U1 T GBI X AN
52 EIRRAY, 76 YR I0E I R AP X 2 RE 0 ASHE S SR S F I, 2 — AN 380 A A AU
T T H .

4. ¥1ig

AL AT DI bR 54 i 2 B RN J5 R B 3 KA AR v TR 10 £ R R . R G IR R Oyl
TRV, ARG IR 6 Z RS B G O B L AT AR A U AL A S T L [9] o AT 5 i8R 3ok [a] 44 43 A
506 il &3 AIIG R BERE, ORI PR EGIE T — NS 5 AN T R B R BB, R i AU
PEASRAL T B A AL T A

AW T 22 R TN T BRAE A T RIE (0 2 AR 3. W T2 2 AR B AR v 5 5 F) A T fe i A
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