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Abstract Objective To explore the incidence of major low anterior resection syndrome (LARS)
within six months after sphincter-preserving surgery for rectal cancer and to analyze its associated
factors. Methods Clinical records, postoperative rehabilitation data and LARS scores were col-
lected from 889 patients at 3 months postoperatively and from 844 patients at 6 months postopera-
tively. Patients were divided into a major LARS group (3 months postoperatively, n=247; 6
months postoperatively, n=181) and a non-major LARS group (3 months postoperatively, n=642;
6 months postoperatively, n=663). Multivariable logistic regression was used to analyze factors
associated with major LARS at 3 and 6 months postoperatively, and the predictive value of the
models was assessed using the Hosmer—Lemeshow goodness-of-fit test and the receiver operating
characteristic (ROC). Results Among patients undergoing sphincter-preserving surgery for rectal
cancer, 247 patients (27.8%) had major LARS at 3 months postoperatively and 181 patients
(21.4%) at 6 months postoperatively. Multivariable logistic regression showed that Kegel exercis-
es, preoperative radiotherapy, anastomotic leakage, a tumor distance from the anal verge of <5 cm,
and an anastomotic distance from the anal verge of <5 cm were independent factors for major
LARS at 3 months postoperatively (P<0.05). At 6 months postoperatively, occasional Kegel exer-
cises during 0~3 months, Kegel exercises during 4~6 months, hydrotherapy during 4~6 months,
preoperative chemotherapy, a tumor distance from the anal verge of <5 cm, and an anastomotic
distance from the anal verge of <5 cm were independent factors (P<0.05). The models at 3 and 6
months postoperatively showed goodness-of-fit test P values of 0.986 and 0.517 and area under
the curve (AUCs) of 0.843 and 0.870, indicating good predictive value. Conclusion The incidence
of major LARS within six months after sphincter-preserving surgery for rectal cancer is relatively
high, and greater attention should be paid to patients who receive preoperative chemoradiotherapy,
develop anastomotic leakage, or have tumor and anastomotic distances from the anal verge of <5
cm. Patients should also be advised that early postoperative Kegel exercises and hydrotherapy
may reduce the incidence of major LARS.

Key words rectal cancer; sphincter-preserving surgery; postoperative; major low anterior resec-
tion syndrome; current status of occurrence; influencing factors
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AFFTIRl L g 2017 47 8 H—2024 4 12 H e ERE AR R Z &S — Bl (%2
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1.2 HEE DI RE VAl

AW TR P2 5% Emmertsen et alt % i 1) LARS &R 0% B8 RS HHEDIRE, %
RUTSNFH, BAFKH BRI REE (0.4, 790, MifEksE (0. 3. 370,
FHERE (4. 2. 0. 570 , REFHEE (0. 9. 114p) , HHMEZUARK (0. 11. 164 .
13535 9 0~42 43, o 0~20 43 G LARS, 21~29 43 J 42 LARS, 30~42 43 N E J LARS.
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2.1 EF LARS fIRETIR

A TN E e RIDAR J5 3 H 889 7l &, HIILHEE LARS 247 #i (27.8%) ,
Tol% % LARS 642 ] (72.2%) . RJ5 6 H 844 &+, HILEE LARS 181 ] (21.4%) ,
TolH2JE LARS i3 663 ] (78.6%) .

2.2 EF LARS B4 K BRE RN

HE R ILEFE ARG 3 HEE LARS AFAFEE LARS AMARGEMIT. /KIT7. UK
B8, RELIT . RATBOT MyBRENIZEE RS . W& DERNTZEE RS . W& HEAIT Py Pt 1
ERAG R X (P<0.05) « AJ5 6 ABALEEF A 0~3 AT, RJ5 4~6 A10IT.
ARJ5 4~6 A/KIT . RJ5 0~3 AYK/RIZEN. KRG 4~6 AYUE/Rizzh. Ruifs7. RulBoT.
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®1 EERILBEARE 3 AREEE LARS BERIT [n(%)]
Tab.1 Univariate analysis of major LARS at 3 months after sphincter-preserving surgery for

rectal cancer [n(%)]

No major LARS Major LARS

Variable n ¥*/Z value P value
(n=642) (n=247)
Gender 0.311% 0.577
Male 535 390 (60.7) 145 (58.7)
Female 354 252 (39.3) 102 (41.3)
Age (years) 0.4742 0.491
=75 123 92(14.3) 31(12.6)
<75 766 550(85.7) 216(87.4)
Residence 1.0762 0.300
City 381 282 (43.9) 99 (40.1)
Village 508 360 (56.1) 148 (59.9)
Educational level -1.113° 0.266
literate 139 104 (16.2) 35 (14.2)
Primary school 248 169 (26.3) 79 (32.0)
Middle school 248 175 (27.3) 73 (29.6)
High or poly-
143 108 (16.8) 35(14.2)

technic school

Junior College

111 86 (13.4) 25 (10.1)
and above
Occupation 3.672° 0.452
Laborer 86 64 (10.0) 22 (8.9)
Farmer 313 225 (35.0) 88 (35.6)
Office staff 32 21 (3.3) 11 (4.5)

Retirement 236 179 (27.9) 57 (23.1)




Self-employed
people
BMI (kg/m?)
<18.5
18.5~<24
=24
Hypertension
Yes
No
Diabetes
Yes
No
Cardiology
Yes
No
CVvD
Yes
No
Tumor height (cm)
<5

>5

222

85

566

238

290

599

106

783

54

835

63

826

133

756

Anastomosis height (cm)

<5
>5

TNM

II

I

v

376

513

212

250

384

43

153 (23.8)

58 (9.0)
412 (64.2)

172 (26.8)

220 (34.3)

422 (65.7)

80 (12.5)

562 (87.5)

37 (5.8)

605 (94.2)

47 (7.3)

595 (92.7)

44 (6.9)

598 (93.1)

180 (28.00

462 (72.0)

156 (24.3)
189 (29.4)
262 (40.8)

35 (5.5)

69 (27.9)

-0.395P 0.693

27 (10.9)

154 (62.3)

66 (26.7)
2.8522 0.091

70 (28.3)

177 (71.7)
0.636° 0.425

26 (10.5)

221 (89.5)
0.3922 0.531

17 (6.9)

230 (93.1)
0.193° 0.661

16 (6.5)

231 (93.5)
119.370°  <0.001

89 (36.0)

158 (64.0)
1924498  <0.001

196 (79.4)

51 (20.6)
-1.064 0.287

56 (22.7)

61 (24.7)

122 (49.4)

8 (3.2)




Anastomotic leakage
Yes 41
No 848
Prophylactic stoma
Yes 449
No 440

Preoperative hypopro-

teinemia
Yes 38
No 851

Preoperative anemia
Yes 198
No 691
Preoperative NRS2002
=3 288
<3 601
Preoperative chemotherapy
Yes 278
No 611
Preoperative radiotherapy
Yes 138
No 751
Postoperative chemotherapy
Yes 336
No 553
Postoperative radiotherapy
Yes 51
No 838

Hydrotherapy

19 (3.0)

623 (97.0)

274 (42.7)

368 (57.3)

29 (4.5)

613 (95.5)

144 (22.4)

498 (77.6)

202 (31.5)

440 (68.5)

154 (24.0)

488 (76.0)

66 (10.3)

576 (89.7)

268 (41.7)

374 (58.3)

37 (5.8)

605 (94.2)

22 (8.9)

225 (91.1)

175 (70.9)

72 (29.1)

9 (3.6)

238 (96.4)

54 (21.9)

193 (78.1)

86 (34.8)

161 (65.2)

124 (50.2)

123 (49.8)

72 (29.1)

175 (70.9)

68 (27.5)

179 (72.5)

14 (5.7)

233 (94.3)

14.342%

56.629°

0.333%

0.033?

0.916°

57.035%

48.432%

15.329%

0.003?

-2.447°

<{0.001

<0.001

0.564

0.855

0.339

<0.001

<0.001

<0.001

0.956

0.014




Regular
Occasional
No
Kegel exercise
Regular
Occasional

No

227

204

458

215

243

431

183 (28.5)
139 (21.7)

320 (49.8)

187 (29.1)
165 (25.7)

290 (45.2)

44 (17.8)
65 (26.3)
138 (55.9)
-4.560° <0.001
28 (11.3)
78 (31.6)

141 (57.1)

7¥: tumor height: tumor distance from the anal verge; anastomotic height: anastomotic distance

from the anal verge; y2value;’: Z value.
*2 EBRILBERE 6 A REEE LARS BERDT [n(%)]

Tab.2 Univariate analysis of major LARS at 6 months after sphincter-preserving surgery for

rectal cancer [n(%)]

No major LARS Major LARS
Variable n ¥*/Z value P value
(n=663) (n=181)
Gender 0.101% 0.751
Male 523 409 (61.7) 114 (63.0)
Female 321 254 (38.3) 67 (37.0)
Age (years) 0.0012 0.976
>75 116 91(13.7) 25(13.8)
<75 728 572(86.3) 156(86.2)
Residence 0.058? 0.810
City 361 285 (43.0) 76 (42.0)
Village 483 378 (57.0) 105 (58.0)
Educational level -0.673° 0.501
Iliterate 126 101 (15.2) 25 (13.8)
Primary school 239 184 (27.8) 55 (30.4)
Middle school 240 184 (27.8) 56 (30.9)
High or poly-
138 109 (16.4) 29 (16.0)

technic school




Junior College

101 85 (12.8) 16 (8.8)
and above
Occupation 1.805% 0.772
Laborer 70 53 (8.0) 17 (9.4)
Farmer 299 236 (35.6) 63 (34.8)
Office staff 26 19 (2.9) 7(3.9)
Retirement 230 186 (28.1) 44 (24.3)
Self-employed
219 169 (25.5) 50 (27.6)
people
BMI (kg/m?) -1.525b 0.127
<185 47 39 (5.9) 8 (4.4)
18.5~<24 504 402 (60.6) 102 (56.4)
=24 293 222 (33.5) 71(39.2)
Hypertension 3.6882 0.055
Yes 264 218 (32.9) 46 (25.4)
No 580 445 (67.1) 135 (74.6)
Diabetes 1.3072 0.253
Yes 110 91 (13.7) 19 (10.5)
No 734 572 (86.3) 162 (89.5)
Cardiology 1.069? 0.301
Yes 51 43 (6.5) 8 (4.4)
No 793 620 (93.5) 173 (95.6)
CvD 0.3712 0.542
Yes 60 49 (7.4) 11 (6.1)
No 784 614 (92.6) 170 (93.9)
Tumor height (cm) 119.8452 <0.001
<5 130 55 (8.3) 75 (41.4)
>5 714 608 (91.7) 106 (58.6)

Anastomosis height (cm) 148.949? <0.001




<5 351

>5 493
TNM
I 200
I 239
I 364
v 41

Anastomotic leakage
Yes 42
No 802
Prophylactic stoma
Yes 429
No 415

Preoperative hypopro-

teinemia
Yes 33
No 811

Preoperative anemia
Yes 181
No 663
Preoperative NRS2002
=3 281
<3 563
Preoperative chemotherapy
Yes 261
No 583
Preoperative radiotherapy
Yes 132

No 712

204 (30.8)

459 (69.2)

158 (23.8)
196 (29.6)
274 (41.3)

35 (5.3)

28 (4.2)

635 (95.8)

288 (43.4)

375 (56.6)

29 (4.4)

634 (95.6)

151 (22.8)

512 (77.2)

226 (34.1)

437 (65.9)

164 (24.7)

499 (75.3)

76 (11.5)

587 (88.5)

147 (81.2)

34 (18.8)

42 (23.2)
43 (23.8)
90 (49.7)

6 (3.3)

14 (7.7)

167 (92.3)

141 (77.9)

40 (22.1)

4(2.2)

177 (97.8)

30 (16.6)

151 (83.4)

55 (30.4)

126 (69.6)

97 (53.6)

84 (46.4)

56 (30.9)

125 (69.1)

-0.874°

3.708?

67.562°

1.772%

3.2452

0.877%

55.4212

40.8782

0.382

0.054

<<0.001

0.183

0.072

0.349

<0.001

<<0.001




Postoperative chemotherapy
(0~3 months)
Yes 327
No 517
Postoperative chemotherapy
(4~6 months)
Yes 293
No 551
Postoperative radiotherapy
(0~3 months)
Yes 50
No 794
Postoperative radiotherapy
(4~6 months)
Yes 48
No 796

Hydrotherapy (0~3 months)

Regular 185
Occasional 225
No 434

Hydrotherapy (4~6 months)

Regular 178
Occasional 138
No 528

Kegel exercise (0~3 months)

Regular 182
Occasional 252
No 410

Kegel exercise (4~6 months)

274 (41.3)

389 (58.7)

249 (37.6)

414 (62.4)

38 (5.7)

625 (94.3)

38 (5.7)

625 (94.3)

155 (23.4)
176 (26.5)

332 (50.1)

165 (24.9)
123 (18.6)

375 (56.6)

154 (23.2)
202 (30.5)

307 (46.3)

53 (29.3)

128 (70.7)

44 (24.3)

137 (75.7)

12 (6.6)

169 (93.4)

10 (5.5)

171 (94.5)

30 (16.6)
49 (27.1)

102 (56.4)

13 (7.2)
15 (8.3)

153 (84.5)

28 (15.5)
50 (27.6)

103 (56.9)

8.693%

11.009%

0.206%

0.011°

-1.854°

-6.880°

-2.757°

-6.530°

0.003

0.001

0.650

0.915

0.064

<<0.001

0.006

<<0.001




Regular 199 186 (28.1) 13(7.2)
Occasional 236 190 (28.7) 46 (25.4)

No 409 287 (43.3) 122 (67.4)

¥E: Ay2value;®: Z value.
2.3 E¥ LARS RAERIMRERILL MM E

XTEEARE 3 ARG 6 HBFE RS P<0.05 AR AT VIF 70, KRG 3 H&E
9 MR VIF ¥1<5, REIIXLERERZ BLILNE: ARG 6 HE#FPARE 0~3 A7 iR
G 4~6 AT AL & VIF>5, RIS F A RN, 98B NAEER SR, i
1650 PR AR B R B OGS K i ds , RJEHIT 4~6 HRBHEIMIE RS 6 H 8%, HIBEE T
P EREN, G, RJE 6 HATBREREST 0~3 HAR.
2.4 BEE LARS KAERZHER Logistic [l 5537

PAEEJE LARS A& (. FFHEE LARS=0, HE LARS=1) , HHEZE 4+ P
<0.05 HZ& 5t VIF i) H AR B N2 K & Logistic [11H70 47 . 4550 87R, Yl /Rizsh. R
ROTBOT W& B JhRg R N 2R EE B9 <<5 em MW BT 8E B9 <5 om 2 Bl (R I
ARJG 3 HRAERE LARS KM ER;: 0~3 HE/RIUE/Rizs). 4~6 YIS /RiZZ). 4~6
IKIT AREST . MR REALZREE B <5 cm AW BRI B <5 em 2 AR J5 6 H KA JE
LARS FIs2m R 2R . AR5 3 H LAY EE HER-Sfe i 1 A& 0 B AT 0 /2y 2=1.387, P=0.986, AKJ5 6
HR &y %=7.181, P=0.517. AKRJ5 3 H#iA ROC #iZk FiA: (area under the curve, AUC)
79 0.843, 95%Cl: 0.813~0.872, ARJm 6 AR AUC 74 0.870, 95%Cl: 0.841~0.900, %[
% Logistic [FIHE5 R LK 3. K 4, ZRHEBABA & A HE LARS Hl 74 WK 1.

K3 HEBEARE 3 HREERE LARS ZER Logistic EF547

Tab.3 Multivariable Logistic regression analysis of risk factors for major low anterior resec-

tion syndrome 3 months after rectal cancer surgery

Variable B SE Waldy? P value OR(95% ClI)

Tumor height (>5 cm as reference)

<5cm 1.213 0.256 22.506 <0.001 3.363(2.038-5.551)
Anastomotic height (>5 cm as reference)

<5cm 2.169 0.237 83.604 <0.001  8.751(5.497-13.931)

Anastomotic leakage (no as reference)




Yes 1.384
Kegel exercise (no as reference)

Regular -2.050
Occasional -0.493
Preoperative radiotherapy (no as reference)

Yes 0.561

0.401

0.340

0.245

0.275

11.899

36.307

4.061

4.149

0.001

<0.001

0.044

0.042

3.991(1.818-8.761)

0.129(0.066-0.251)

0.611(0.378-0.987)

1.752(1.021-3.006)

F4 BElpEBERE 6 A RAEEE LARS £HE Logistic [8)344r

Tab.4 Multivariable Logistic regression analysis of risk factors for major low anterior resec-

tion syndrome 6 months after rectal cancer surgery

Variable B SE Waldy? P value OR(95%Cl)
Tumor height (>5 cm as reference)
<5cm 1.286 0.282  20.802 <0.001 3.617(2.082-6.285)
Anastomotic height (>5 cm as reference)
<5cm 1.915 0.270  50.308 <0.001 6.784(3.997-11.514)
Preoperative chemotherapy (no as reference)
Yes 0.634 0.289 4.799 0.028 1.885(1.069-3.323)
Hydrotherapy (4~6 months) (no as reference)
Regular -1.284 0.394 10.591 0.001 0.277(0.128-0.600)
Occasional -0.771 0.367  4.403 0.036 0.463(0.225-0.950)
Kegel exercise (0~3 months) (no as reference)
Occasional -0.742 0.264  7.929 0.005 0.476(0.284-0.798)
Kegel exercise (4~6 months) (no as reference)
Regular -2.246 0439 26.148  <0.001 0.106(0.045-0.250)
Occasional -0.704 0.275 6.551 0.010 0.495(0.289-0.848)
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Fig.1 Multivariable regression model for predicting major LARS at 3 (A) and 6 (B) months
postoperatively
7¥: The red diagonal line represents the reference line of a random classifier and serves as a
benchmark for evaluating the performance of the prediction model; the blue curve represents the
ROC curve, and the closer it is to the upper left corner, the stronger the discriminative ability of
the model.
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