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Abstract

Objective: To investigate risk factors for polyp re-detection after endoscopic resection of colorectal
polyps in middle-aged and elderly patients, and to develop a nomogram-based prediction model.
Methods: Clinical data of 350 middle-aged and elderly patients who underwent endoscopic resec-
tion of colorectal polyps in our hospital were collected. Patients were randomly assigned at a 7:3
ratio to a training set (n = 244) and a validation set (n = 106). All patients were followed up for 12
months postoperatively. In each dataset, patients with polyp re-detection were included in the re-
detection group, and the remaining patients were included in the non-re-detection group. Clinical
characteristics between the two groups in the training set were compared. Logistic regression anal-
ysis was performed to identify factors associated with postoperative polyp re-detection, and a nom-
ogram prediction model was constructed and evaluated for performance. Results: Multivariable lo-
gistic regression analysis showed that a history of hypertension, polyp pathological type, polyp lo-
cation, number of polyps, and serum triglyceride level were independent predictors of polyp re-
detection after endoscopic resection in middle-aged and elderly patients (P < 0.05). The nomogram
achieved an AUC of 0.895 in the training set, with a specificity of 86.89% and a sensitivity of 80.33%.
In the validation set, the AUC was 0.805, with a specificity of 70.67% and a sensitivity of 80.65%.
Calibration curves for both the training and validation sets showed no significant differences ac-
cording to the Hosmer-Lemeshow test (training set: y2 = 8.596, P = 0.378; validation set: x2 = 8.220,
P = 0.412). Decision curve analysis indicated that the model provided clinical net benefit across a
wide range of risk thresholds in both datasets. Conclusion: A history of hypertension, polyp patho-
logical type, polyp location, number of polyps, and serum triglyceride level are independent risk
factors for polyp re-detection after endoscopic colorectal polypectomy in middle-aged and elderly
patients. The nomogram developed based on these factors demonstrates good clinical utility for
predicting postoperative polyp re-detection.
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PR H A B 92 1], ARFEAGHI A S 258 6. KA 99N 199 15 R B SE ATLFR - 32:4% 7:3 1 LR &I 4 Il 2k
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Kz RG22 (P > 0.05). BRI 1.

Table 1. Comparison of clinical data between training set and validation set
F 1 LS. WIEEIREREE

A YR (n = 244) IG1E4E(n = 106) t/Z1y? P
FW (YD) 58.00 (53.75, 66.25) 57.50 (51.75, 66.00) -0.539 0.590
BMI (kg/m2) 23.96 +3.20 24.00 +3.43 -0.109 0.913
PN (%)]
5 176 (72.13%) 71 (66.98%) 0.944 0.331
% 68 (27.87%) 35 (33.02%)
W 5 [0 (%)] 0.093 0.760
& 73 (29.92%) 30 (28.30%)
o 171 (70.08%) 76 (71.70%)
Pl s [n (%)] 0.018 0.892
2 40 (16.39%) 18 (16.98%)
o 204 (83.61%) 88 (81.48%)
e ML 52 [N (%0)] 0.474 0.491
s 85 (34.84%) 41 (38.68%)
o 159 (65.16%) 65 (61.32%)
BE RIS [ (%)] 2.842 0.092
2 31 (12.70%) 7 (6.60%)
& 213 (87.30%) 99 (93.40%)
BAREZEA N (%)] 0.097 0.756
R RS 59 (24.18%) 24 (22.64%)
iRy SN A 185 (75.82%) 82 (77.36%)
SR E N (%)] 2.031 0.362
YRR 82 (33.61%) 28 (26.42%)
Yot 7] 103 (42.21%) 47 (44.34%)
e 7] 59 (24.18%) 31 (29.25%)
BAHEEMN) 2.00 (1.00, 3.00) 2.00 (1.00, 3.00) -1.053 0.292
BHWER(cm) 1.20 (1.00, 1.50) 1.20 (1.00, 1.80) -0.143 0.886
B AR H 0.687 0.407
2 61 (25.00%) 31 (29.25%)
3 183 (75.00%) 75 (70.25%)
FPG (mmol/L) 5.30 (4.93, 5.90) 5.30 (5.00, 5.80) -0.411 0.681
TC (mmol/L) 4.75+0.94 4.70 £ 0.83 0.398 0.691
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TG (mmol/L) 1.38 (1.02, 1.99) 1.37 (1.03, 1.94) -0.383 0.702
HDL-C (mmol/L) 1.01 (0.87, 1.20) 1.05 (0.89, 1.22) ~0.756 0.450
LDL-C (mmol/L) 2.75 (2.10, 3.23) 2.68 (2.14, 3.09) ~0.636 0.525

ALT (U/L) 21.00 (15.00, 31.00) 21.00 (17.00, 32.25) -0.972 0.331
AST (U/L) 22.00 (19.00, 27.00) 22.00 (19.00, 26.00) -0.221 0.825
GGT (U/L) 19.00 (14.00, 31.75) 19.50 (14.00, 34.00) ~0.531 0.595

UA (umol/L) 341.50 (292.25, 410.25) 353.00 (289.00, 393.25) ~0.024 0.981

WBC (x10°/L) 5.55 (4.69, 6.74) 5.37 (4.59, 6.59) ~1.115 0.265

NEU (x10%L) 3.42 (2.79, 4.43) 3.41(2.71,4.21) ~1.062 0.288

LYM (x10%L) 157 (1.17, 1.88) 1.50 (1.17, 2.00) -0.416 0.678

Hb (g/L) 144.00 (132.00, 150.00) 141.00 (132.00, 152.50) -0.383 0.702

PLT (x109/L) 187.50 (148.00, 224.75) 184.50 (152.50, 216.25) -0.185 0.854

AFP (ng/mL) 2.54 (1.92, 3.52) 2.79 (1.95, 3.52) -0.788 0.431

CEA (ng/mL) 2.21 (1,51, 3.15) 2.27 (1.42,3.23) -0.212 0.832

CA199 (U/mL) 5.56 (3.27, 10.77) 5.28 (3.14, 8.74) ~1.006 0.314
CA125 (U/mL) 10.35 (8.00, 13.65) 10.50 (7.35, 15.03) -0.178 0.859
CA153 (U/mL) 8.55 (6.50, 11.88) 8.65 (6.58, 12.40) -0.114 0.909
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Figure 1. LASSO regression of training set: (a): LASSO regression coefficient path plot; (b): LASSO regression cross-vali-
dation curve
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3.3. MZEZLEFE Logistic [T

DUR 25 B BRI AR J5 & & ik th B A R &, # Lasso [BIATHIGE TSR BN Z K ER
Logistic [Fl)A53 4, ¥EW% 2. Ho@mApse. SRRMEEA, SRME. BR%E RIS il =8kK
RN N BT AR S B B FAR H S R R R (P < 0.05) . Horh, BN E R Zr KA E,
BRI EE M H A S5 i G T B35 Gt 22 5, (ELBE T I PR SR S A TR R SRR T 2k e, JRATIATS
Wz B B T RANI LRGN, T FIRGEIR, A aid 7 — I h2ERE S mE T ER
DB A S5 FEAG S (0 RS TR AL, L [EE 5 R4 Logit(P/(1 — P)) = —7.188 + 1.123Xy + 2.486X, + 0.466Xs +
1.370X, + 0.605Xs + 0.746Xs [Hth Xy F/nmMLER (2 =1, & =0), Xo o B R B B (R 2L B A
=1, FEBRE AR A =0), Xs R/ P45, Xa Ron 24, Xs Ko BB, Xe Kon TG 7KF(mmol/L)].
Table 2. The results of the multivariate logistic regression analysis for re-detection of colon polyps after polypectomy in

middle-aged and elderly patients in the training dataset
2. WHEEFEZEREEMSRVIBRAREERHAZER Logistic BY)IASTHE

A B SE Wald P OR (95% CI)
e ML 58 1.123 0.403 7.777 0.005 3.075 (1.396~6.771)
SN it 2.486 0.859 8.375 0.004 12.018 (2.231~64.739)
B E SR A4 6.662 0.036
o2l 0.466 0.523 0.793 0.373 1.593 (0.572~4.440)
K7 1.370 0.555 6.099 0.014 3.934 (1.327~11.664)
R 0.605 0.164 13.550 <0.001 1.830 (1.327~2.526)
TG 0.746 0.191 15.323 <0.001 2.108 (1.451~3.062)
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Figure 2. Nomogram model for the risk of polyp re-detection in middle-aged and elderly
patients after colonoscopic polypectomy
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86.89%, MHURE A 80.33%; KiFAEM AUC B 0.805 (95% Cl: 0.704~0.905), 4557 H 70.67%, KT
9 80.65%. gl AUC {E#41m T 0.75, Ui AL X 4 B8 0B (L ] 3). IR 5 Ik A i ks v ith £
WL 4. R Hosmer-Lemeshow D& M0 FE A 36 VAL A58 AOASHERE , 45 SR BRIl 2548 »*=8.596, P =0.378;
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Figure 3. (a): ROC curve of the training set; (b): ROC curve of the validation set
[ 3. (a): ZkEE ROC #hZk; (b): ILIESE ROC Bhzk

S B [wm'v S N
«© | «© |
o o
2 o | z o
5 © ]
g g
g 2
Apparent Apparent
—— Bias-corrected ~ —— Bias—corrected
S -~ Ideal s - Ideal
CL. CL.
o g o |
24 .7 [=] .
T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 04 0.6 0.8 10
Predicted Probability Predicted Probability
B= 1000 repetitions, boot Mean absolute error=0.017 n=244 B= 1000 repetitions, boot Mean absolute error=0.028 n=106
(@) (b)
Figure 4. (a): Calibration curve for the training cohort; (b): Calibration curve for the validation cohort
4.(a): WIZERIERLZ; (b): WIFSERIERLZ
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Figure 5. (a): Decision curve of the training cohort; (b): Decision curve of the validation cohort
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R, AHEFCHE T B IR TR BEPOR B RRE VR & Se i = R br LRI h 2R B B T
BERVIFRA G R H R R, S0l s iR st . SRR HERA. BRAE . B RS K i
H =R R G T BRI AR S A ARG R, BT U s R T 4 e T R
PIVIIBR AR S5 At XU P 21 2R AR AR R L R 7, RS AR G TS0 b 2 4 B8 2 45 e B R DI AR J5 B A
AU o

Du ZF [ 7R £ B AYIRAR G 12 AN H K F A 45.10% [10], BAHR L RIHF FLIRIE A 33.33% [11],
BT A T PR R 1K 26.29%, AT g5 B HIBAL 5 B AR AR 25 i ST G . iR R A B £
WEHINAEGE R . EHR, XTEIES4 e T RERVIRERE R ZEKBIFAH S E, H45iR
WA . Lan ST 703 WA e I 9 52 1) R 2 B VIBR AR 5 R MR 58 [ 12], SARHR A4 1 —
o T 55— THURFF 5 00 3 B e oL 5 52 5 BRI DI BR AR B2 R 65K [13] - WFFE R, ey il K8 2 Pl & 4R I B
TETT LA S B0UWE 9 0 A 3 BF B Th RERRAS, X FRIASE Sl b R A P3G 2, 8 m DNA #3453 1R
5 T PR 5 B AR H[14] [15]. ARWFFURIL, S5 A A9 BE 2R AL A2 v 2 4 d 3 B VIR AR S5 FiAG
HEHOT BN . SIEW AL, IR R S AL KE R B2 nth, X&BESHmBANE
K, HMSFEORE BRI . BEAERF A RMR, WREREOy IR R, HERYIREE KK
W 2% ETH[16] [17].

AR RKMEEEE I ERNEERE, RGHRAESFRHER, FE, SRS AR T
TNFERE RS . Jiang ST AR Z KR RN IZ R & T 8 S A[18]. Stoian MM A RHLEH
Fa BRI E R %5 B RREGRRIEL[19]. —J5TH, (ESLhr ABHRIED RS, 2R B RS B KM
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AW FUIE R B H I =Bk Tt 5 45 B B R VIR AR G FRAS S UIAR G . W 70 R B H ok =
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R, T A R T Bos & AR oA sE[21] . Ak, Liu Zp0mF 7, Hh =g v] e i 1 5 e
S 40 PR PR 38 T R ) BSOS (e A 1R R AR DS i B, 7E B R R R R R SR I [22]

AW RIE TR, Bk EMREREY AFP. CEA. CA199. CA125. CA153 K F5HEHER)G
RIS H 2 TR AR LS B 2 AR DG, SR R PR AR e 2 4 f 3 BRI VI B A J5 P HE (0 FI0I0 25 e 7T e
IR . BEAERE T IREAE S B, Rasmussen 25418 AFP. CEA 5 CA199 545 B izl B & XS ASAH 5 [23]
ifii Tong ZEF 70N E7x CEA 5 CA199 £ BN E KA 58 KA AIFES T #ER[24]. EREFIR
ZATAEAE A — B AL SIS R bR 54 22 S R 6747 B 0 e AR ) A B AR Ak, T 2 4 B
Jior BRI AT AT R, A 2 DA R s Al ARG 0 L7 2 B A, It AT A AR EL o A I 2 A AR H A
JERPEZ IR

5. &g

gi b, PR RES T BAVIERA S S ARG 2, I U A 2 AL R Bl S
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