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colonoscopy in ambulatory care settings
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[Abstract] Objective To investigate polyp miss rate and influencing factors during colonoscopy
using the opportunity of short-interval repeat examinations in day surgery settings. Methods This single-
center retrospective cohort study consecutively enrolled 1 005 patients undergoing polypectomy at the
Endoscopy Center of Army Medical University First Affiliated Hospital(March-June 2023). All patients
received initial diagnostic colonoscopy followed by therapeutic colonoscopy(repeat examination). Using repeat
examination findings as reference, we calculated patient miss rate, polyp miss rate, and adenoma patient miss
rate. Multivariable logistic regression analyzed operator- and patient-related factors influencing patient miss
rates. Results Patient miss rate, polyp miss rate, and adenoma miss rate were 26. 67%(95%CI: 23. 95~
29.52), 16.45%(95%CI: 15.26~17.70), and 15.52%(95%CI: 13. 34~17.91), respectively. Multivariable
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analysis identified independent risk factors— operator-related: initial procedure by junior endoscopists(OR=
2.07,95%CI: 1. 42~3. 03, P<0. 001) and afternoon procedures(13:30-16:00; OR=1. 68, 95%CI: 1. 01~2. 81,
P=0. 047); Patient-related: inadequate bowel preparation(OR=4. 16, 95%CI: 2. 28~7. 61, P<0.001) and flat-
type lesions(OR=4. 33, 95%CI: 2. 49~7. 52, P<0. 001). Reduced miss rates occurred with polyps 0. 3~0. 5 cm
(OR=0. 30, 95% CI: 0.21~0.41, P<0.001) and 0.6~0.9 ecm(OR=0. 10, 95%CI: 0. 04~0. 22, P<0.001).
Inadequate preparation during therapeutic examination decreased polyp detection(OR=0. 23, 95%CI: 0. 10~

0. 53, P<0.001). Conclusion Colonoscopy exhibits significant polyp miss rates influenced by operator and

patient factors. Standardized repeat examinations in day surgery settings effectively detect missed lesions,

supporting long-term quality control.
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Table 1 Basic characteristics of the patients[n(%) ]

Characteristic AP PWMD APWMD
(n=1005) (n=268) (n=156)
Gender
Male 542(53.93) 150(55.97) 90(57. 69)
Female 463(46.07)  118(44.19) 66(42. 58)
Agelyears
<45 225(22.39) 51(19. 10) 20(12.82)
>45~59 458(45.57)  117(43.66) 70(44. 87)
=60 322(32.04)  100(37.45) 66(42.31)
EE(IE)
Senior 482(47.96)  148(55.22) 90(57. 69)
Junior 523(52.04)  120(44.94) 66(42.31)
TS(IE)
8:00-11:00 600(59.70)  147(55.06) 79(50.97)
11:01-12:00 122(12. 14) 36(13. 48) 23(14. 84)
13:30-16:00 249(24.78) 76(28.36) 46(29.49)
16:01-17:00 34(3.38) 9(3.37) 8(5.16)
Polyp number
Single 424(42.19) 97(36.19) 51(32.69)
Multiple 581(57.81) 171(64.04) 105(67.74)
BP(IE)
Adequate 932(92.74) 39(14. 55) 23(14.74)
Inadequate 73(7.26) 229(85.77)  133(85.81)
BP(SE)
Adequate 907(90. 25) 10(3.75) 5(3.23)
Inadequate 98(9.75) 258(96.27)  151(96.79)
PPT
Adenoma 468(46.57)  122(45.52)  122(78.21)
Hyperplastic polyp ~ 282(28. 06) 78(29. 10) 0
Inflammatory polyp ~ 97(9. 65) 24(8.96) 0
Juvenile polyp 5(0.50) 1(0.37) 0
Adenocarcinoma 1(0. 10) 1(0.37) 0
Tubulovillous 32(3.18) 10(3.73) 10(6. 41)
Tubular adenoma 91(9.05) 24(8.96) 24(15.38)
Serrated polyp 28(2.89) 8(2.99) 0

AP: all patients; PWMD: patients with missed diagnoses;

APWMD :

adenoma patients with missed diagnoses;

EE : endoscopist experience; IE: initial exam; TS: time slot;

BP: bowel preparation; SE: second exam; PPT: patient

pathological type
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Table 2 Basic characteristics of the polyps|x+s,n(%) ]

T Allpolyps  Missed polyps  Non-missed
(n=3623) (n=596)  polyps(n=3027)
Location
Tleocecum 98(2.70)  16(2.68) 82(2.71)
Ascending colon 330(9.11) 40(6.71) 290(9. 58)
Hepatic flexure 144(3.97) 27(4.53) 117(3.87)
Transverse colon 702(19.38)  93(15.60) 609(20. 12)
Descending colon  226(6.24) 31(5.20) 195(6. 44)
Sigmoid colon 878(24.23) 132(22.15) 746(24. 64)
Rectum 1245(34.36) 257(43.12) 988(32. 64)
Size 0.33+0. 19 0.27+0. 17 0. 34+0. 19

Size category/cm

0.1~0.2 1499(41.37) 348(58.39) 1 151(38.02)
0.3~0.5 1735(47.89) 226(37.92)  1509(49. 85)
0.6~0.9 336(9.27)  15(2.52) 321(10. 60)
1.0~1.9 49(1.35) 6(1.01) 43(1.42)
=2.0 4(0.11) 1(0.17) 3(0.10)
Morphology
Protruded 634(17.50)  35(5.87) 599(19. 79)
Flat 2989(82.50) 561(94.13) 2428(80.21)
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Table 3 Univariate and multivariate analysis of patient miss rate

Univariate analysis Multivariate analysis
Characteristic
Patient miss rate, %(95%CI) X P Coefficient(95%CI) OR(95%CI) P
Gender
Male 27.68(24.08, 31.59) reference
0.61 0.434
Female 25.49(21.73, 29.65) -0. 077(-0. 396~0. 242) 0.93(0.67~1.27) 0. 637
Agelyears
<45 22.67(17. 68, 28.57) reference
45~59 25.55(21.77, 29.73) 5.31 0.070 0. 111(-0. 313~0. 545) 1.12(0.73~1.72) 0.611
=60 31.06(26. 25, 36.31) 0.272(-0. 181~0. 731) 1.31(0. 83~2.08) 0.242
IBE/d
Q1 24.46(20. 58, 28.81) reference
Q2 26.28(21.42, 31.79) 2.78 0.250  —0.112(-0. 558~0. 329) 0.89(0.57~1.39) 0. 620
Q3 29.94(25. 14, 35.22) 0. 035(-0. 381~0. 448) 1. 04(0. 68~1. 56) 0. 869
EE(IE)
Senior 22.94(19. 55, 26.74) reference
7.73 0. 005
Junior 30.71(26.75, 34.96) 0.410(0. 095~0. 727) 1.51(1.10~2.07) 0.011
TS(IE)
8:00-11:00 24.50(21.23, 28.10) reference
11:01-12:00 29.51(22. 14, 38.13) 0. 051(-0. 481~0. 570) 1. 05(0. 62~1.77) 0. 848
3.84 0.280
13:30-16:00 30.52(25. 13, 36.50) 0.521(0. 100~0. 945) 1.68(1.11~2.57) 0.015
16:01-17:00 26.47(14. 60, 43.12) 0. 119(-0. 820~0. 991) 1. 13(0. 44~2.69) 0.795
Polyp number
Single 22.88(19.13,27.11) reference
5.39 0. 020
Multiple 29.43(25. 87, 33.26) 0. 009(-0. 327~0. 345) 1.01(0.72~1.41) 0.959
BP(IE)
Adequate 24.57(21.92, 27.44) reference
28.82 <0. 001
Inadequate 53.42(42. 10, 64.41) 1. 168(0. 623~1. 718) 3.21(1. 86~5.58) <0.001
BP(SE)
Adequate 28.45(25.61, 31.47) reference
15.05 <0. 001
Inadequate 10. 20(5. 64, 17.77) -1.492(-2. 258~-0. 827) 0.22(0. 10~0. 44) <0. 001
PPT
Adenoma 26.40(23. 00, 30.09) reference
Hyperplastic polyp 27.66(22.77, 33.15) 0. 171(-0. 193~0. 532) 1.19(0. 82~1.70) 0.354
0.41 0.938
Inflammatory polyp 24.74(17.23, 34.18) -0. 003(-0. 571~0. 540) 1. 00(0. 56~1.72) 0.991
Others 28.57(16.33, 45.05) 0.242(-0. 637~1. 057) 1.27(0.53~2. 88) 0.572

IBE: interval between examinations; EE: indoscopist experience; IE: initial exam; TS: time slot; BP: bowel preparation;

SE: second exam; PPT: patient pathological type
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Table 4 Univariate and multivariate analysis of polyp miss rate

Univariate analysis Multivariate analysis
Characteristic
Polyp miss rate, %(95%CI) OR(95%CI) P Coefficient(95%CI) OR(95%CI) P

Gender

Male 14.77(13. 33~16. 34) reference 0.363 reference

Female 18. 87(16. 96~20. 94) 1.20(0. 81~1.79) 0. 005(-0. 378~0. 387) 1.00(0. 69~1.47) 0.981
Agelyears

<45 14.11(11. 62~17.02) reference reference

45~59 17.19(15. 42~19. 11) 1.23(0. 83~1.82) 0.584  0.240(-0.268~0. 748) 1.27(0.76~2.11) 0.354

=60 16. 68(14. 80~18.74) 0.97(0.70~1. 35) 0.317(-0.221~0. 854) 1.37(0. 80~2. 35) 0.248
IBE/d

Q1 15.56(13.85~17. 45) reference reference

Q2 16.38(14. 14~18.90) 1. 08(0. 66~1.76) 0.438 -0.063(-0.601~0.474) 0.94(0.55~1.61) 0.817

Q3 17.72(15. 61~20. 04) 1.35(0. 85~2. 14) 0. 289(-0.207~0. 785) 1.34(0. 81~2. 19) 0.253
EE(IE)

Senior 13.58(12. 15~15.15) reference 0.002 reference

Junior 20.00(18. 12~22.02) 1.86(1.25~2.75) 0.730(0. 350~1. 109) 2.07(1.42~3.03)  <0.001
TS(IE)

8:00-11:00 16. 19(14. 72~17.79) reference reference

11:01-12:00 15.12(12.04~18.81) 1.16(0. 63~2. 15) 0. 014(-0. 620~0. 648) 1.01(0.54~1.91) 0. 966

13:30-16:00 17.01(14. 66~19. 65) 1.32(0.82~2.11) 0706 0.521(0. 008~1. 033) 1.68(1.01~2.81) 0. 047

16:01-17:00 22.32(15. 60~30. 88) 1.20(0. 40~3.58) 0.357(-0.726~1. 441) 1.43(0.48~4.22) 0.518
Polyp number

Single 35.56(32.00~39.29) reference <0.001 reference

Multiple 12.21(11.08~13. 44) 0. 35(0.24~0. 50) -2.231(-2.669~-1.793)  0.11(0.07~0.17)  <0.001
BP(TE)

Adequate 14.52(13.36~15.77) reference 0,001 reference

Inadequate 35.10(30. 22~40. 33) 5.15(2.69~9. 87) 1.426(0. 823~2. 029) 4.16(2.28~7.61)  <0.001
BP(SE)

Adequate 17.68(16.41~19.02) reference <0.001 reference

Inadequate 4.68(2.90~7. 46) 0.17(0.07~0. 39) -1.473(-2.311~-0.636)  0.23(0.10~0.53)  <0.001
Location

Ileocecum 16.33(10. 31~24.89) reference reference

Ascending colon 12.12(9. 03~16. 09) 0.37(0.15~0.92) -0. 484(~1. 440~0. 472) 0. 62(0.24~1.60) 0.321

Hepatic flexure 18.75(13.22~25.91) 1.13(0. 42~3.00) 0. 742(-0.293~1.777) 2.10(0.75~5.91) 0. 160

Transverse colon 13.25(10. 94~15.96) 0.66(0.29~1.52) <0.001  0.173(-0.708~1.053) 1. 19(0. 49~2. 87) 0.701

Descending colon 13.72(9. 83~18. 81) 0.62(0.24~1.61) 0. 414(-0. 600~1. 428) 1.51(0.55~4.17) 0.423

Sigmoid colon 15.03(12. 82~17.55) 0. 68(0.30~1.56) 0. 186(-0. 708~1. 081) 1.20(0. 49~2.95) 0. 683

Rectum 20. 64(18.49~22.98) 1.47(0. 65~3.31) 0.567(-0.318~1.452) 1.76(0. 73~4.27) 0.209
Size/cm

0.1~0.2 23.22(21.15~25.42) reference reference

0.3~0.5 13.03(11.52~14.69) 0.26(0. 19~0. 35) <0.001 -1.215(~1.548~-0.882)  0.30(0.21~0.41)  <0.001

0.6~0.9 4.46(2.72~7.23) 0. 04(0. 02~0. 08) -2.320(-3.109~-1.532)  0.10(0.04~0.22)  <0.001

=1.0 13.21(6.55~24. 84) 0.43(0.15~1.20) 0.126(-1.024~1.276) 1. 13(0. 36~3. 58) 0. 830
Morphology

Protruded 5.52(4.00~7.58) reference <0.001 reference

Flat 18.77(17. 41~20. 21) 7.16(4.55~11.27) 1. 465(0.912~2.018) 4.33(2.49~7.52)  <0.001

IBE: interval between examinations; EE: endoscopist experience; TS: time slot; BP: bowel preparation; IE: initial exam;

SE: second exam
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Table 5 Univariate and multivariate analysis of adenoma patient miss rate
Univariate analysis Multivariate analysis
Characteristic Adenoma patient miss rate , %
X P Coefficient(95%CI) OR(95%CI) P
(95%CI)
Gender
Male 16.61(13.71~19.97) reference
1.05 0.305
Female 14.25(11.36~17.73) -0. 179(-0. 556~0. 195) 0.84(0.57~1.22) 0.350
Agelyears
<45 8.89(5.83~13.33) reference
45~59 15.28(12.28~18. 87) 13. 65 0. 001 0.602(0. 064~1. 179) 1.83(1.07~3.25) 0.034
=60 20. 50(16. 45~25. 24) 0.869(0. 310~1. 464) 2.39(1.36~4.32) 0. 003
IBE/d
Q1 13.19(10. 28~16. 78) reference
Q2 14.60(10. 91~19. 27) 5.56 0. 062 -0. 176(-0. 714~0. 350) 0. 84(0.49~1.42) 0.515
Q3 19. 43(15. 43~24. 16) 0. 151(-0. 332~0. 630) 1.16(0. 72~1. 88) 0.539
EE(IE)
Senior 12.62(10. 04~15.74) reference
. 7.01 0. 008
Junior 18.67(15.45~22.39) 0.436(0. 065~0. 811) 1.55(1.07~2.25) 0. 022
TS(IE)
8:00-11:00 13.17(10. 69~16. 11) reference
11:01-12:00 18. 85(12. 90~26. 70) 6.89 0.076 0.251(-0. 362~0. 839) 1.28(0.70~2.31) 0.412
13:30-16:00 18.47(14. 15~23.76) ’ ’ 0.605(0. 113~1.099) 1.83(1.12~3.00) 0.016
16:01-17:00 23.53(12. 44~40.00) 0.753(-0.235~1. 662) 2.12(0.79~5.27) 0.116
Polyp number
Single 12.03(9. 27~15.47) reference
. 6.83 0. 009
Multiple 18.07(15.16~21.41) 0. 094(-0. 308~0. 500) 1.10(0. 73~1. 65) 0. 649
BP(IE)
Adequate 14.27(12. 17~16. 66) reference
15.34 <0. 001
Inadequate 31.51(22. 00~42. 86) 0. 822(0. 228~1. 395) 2.28(1.26~4.03) 0. 006
BP(SE)
Adequate 16. 65(14.37~19.21) reference
8.99 0. 003
Inadequate 5.10(2.20~11.39) —1.466(-2. 540~-0. 619) 0.23(0. 08~0. 54) 0. 002

IBE : interval between examinations; EE: endoscopist experience; IE: initial exam; TS: time slot; BP: bowel preparation;

SE: second exam
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