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Risk Factors for the Presence of Residual Bile Duct Stones after
Endoscopic Treatment of Stones of the Common Bile Duct

Jin Won Hwang and Jung Sik Choi

Department of Internal Medicine, Busan Paik Hospital,
Inje University College of Medicine, Busan, Korea

Background/Aims: Stones remaining after endoscopic treatment of common bile duct (CBD) stones may evolve into recurrent
CBD stones or serve as nuclei for the growth of new CBD stones. The aim of the present study was to identify risk factors for the
presence of residual stones after endoscopic treatment of CBD stones.

Methods: We performed a retrospective case-control study; 55 patients with residual stones were enrolled as the case group and
281 patients without such stones served as a control group. We collected information on age, sex, stone characteristics, laboratory
findings, the presence/absence of a periampullary diverticulum, use of mechanical lithotripsy, use of (single-procedure) endoscopic
papillary balloon dilatation (EPBD), presence/absence of multiple CBD stones, CBD stone size, CBD stone diameter, whether
CBDs were associated with gall bladder stones, and histories of prior cholecystectomy and cholecystectomy performed after
endoscopic treatment.

Results: Upon univariate analysis, mechanical lithotripsy, single-procedure EPBD, the presence of multiple CBD stones (more
than four), and CBD stone diameter greater than 1 cm were risk factors for the presence of residual stones. Upon multivariate
analysis, single-procedure EPBD (odds ratio [OR], 3.174; 95% confidence interval [CI], 1.68-6.00; p = 0.000), and more than four
CBD stones (OR, 2.459; 95% CI, 1.24-4.86; p = 0.010), were significant risk factors for the presence of residual stones.
Conclusions: Single-procedure EPBD and the presence of more than four CBD stones were independent risk factors for the
presence of residual stones. Particular care, featuring meticulous inspection, is necessary when treating patients with these risk
factors. A second procedure, endoscopic retrograde cholangiopancreatography, may be required. (Korean J Med 2015;88:38-45)
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Patients with endoscopic CBD stone extraction
(n=798)

‘ Patients with ERCP

462 Excluded:
- 48 Previous ERCP
- 79 Recurrent CBD stones
- 21 Without CBD stone, sludge only
(on ERCP or ENBD cholangiography)
> - 209 Without ENBD cholangiography
- Planning further ERCP for residual stones
- 34 IHBD stone
- 8 CBD structure or malignancy
-5 AOV mass or stenosis
- 58 Incomplete study

y

' '

Patients with residual stones ‘ ‘ Patients without residual stones ‘

(n = 55) (n=281)

Figure 1. Flow chart showing patient enrolment. ERCP, Endo-
scopic retrograde cholangiopancreatography; CBD, Common
bile duct; ENBD, Endoscopic nasobiliary drainage; IHBD,
Intrahepatic duct; AOV, Ampulla of Vater.
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Table 1. Clinical characteristics of all patients (n

Patients without

Patients with

p value

residual stones

residual stones

Variable

281 (83.6)
65.14 + 13.44

n=

n=55(16.4)
61.44+16.17

0.115

Age (yr)

0.563

155/126

28/27

Male/female

Stone characteristics

43 (15.3)
230 (81.9)

12 (21.8)
39(70.9)

Cholesterol stone

0.111

Pigmented stone

8(2.8)
328+2.88
233.02 +310.09
233.00 +275.88
734.53 + 552.16
496.60 + 444.66

4(7.3)
2924287
231.11+336.16
276.93 + 295.34
677.15 + 434.51
438.93 + 463.27

Mixed stone
Total bilirubin (mg/dL)
AST (IU/L)
ALT (IU/L)
ALP (IU/L)

0.801

0.089

0311

0.126
0.619

GGT (IU/L)

0.612

216 (76.9)

44 (80.0)

Gall bladder stone

0.666

8(2.8)
166 (59.1)

1(1.8)
32(58.2)

Prior cholecystectomy

0.902

Cholecystectomy after stone extraction

Values are presented as number (%) or mean + SD.

AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; GGT, gamma glutamyltransferase.
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Table 2. Univariate analysis of risk factors for the presence of residual stones

Patients with

Patients without

Variable residual stones residual stones OR (95% CI) p value
n=55(16.4) n =281 (83.6)
Age (%) Below 65 yr 27/55 (49.1) 122/281 (43.4) 0.796 (0.45-1.42) 0.439
65 yr and over 28/55 (50.9) 159/281 (56.6)
Sex (%) Male 28/55 (50.1) 155/281 (55.2) 1.186 (0.67-2.12) 0.563
Female 27/55 (49.1) 126/281 (44.8)
Stone characteristic (%) Cholesterol stone 12/55 (21.8) 43/281 (15.3) 0.608 (0.29-1.25) 0.178
Pigmented stone 39/55(70.9) 230/281 (81.9)
Mixed stone 4/55(7.3) 8/281 (2.8)
Total bilirubin <2 mg/dL 28/55 (50.9) 109/281 (38.8) 0.611 (0.34-1.09) 0.096
>2 mg/dL 27/55 (49.1) 172/281 (61.25)
AST <40 1U/L 10/55 (18.2) 41/281 (50.6) 0.769 (0.36-1.65) 0.498
>401U/L 45/55 (81.8) 240/281 (49.4)
ALT <40TU/L 15/55 (27.3) 38/281 (13.5) 0.417 (0.21-0.83) 0.120
>40IU/L 40/55 (72.7) 243/281 (86.5)
ALP <340 IU/L 10/55 (18.2) 49/281 (17.4) 0.950 (0.45-2.02) 0.894
>340 IU/L 45/55 (81.8) 232/281 (82.6)
GGT <50TU/L 8/55 (14.5) 28/281 (9.9) 0.650 (0.28-1.51) 0.318
>50IU/L 47/55 (85.5) 253/281 (90.1)
Periampullary diverticulum Yes 23/55 (41.8) 123/281 (43.8) 0.923 (0.51-1.66) 0.789
No 32/55 (58.2) 158/281 (56.2)
Mechanical lithotripsy Yes 20/55 (36.4) 61/281 (21.7) 2.048 (1.11-3.82) 0.022°
No 35/55 (63.6) 220/281 (78.3)
EPBD only (balloon under Yes 28/55 (50.9) 88/281 (31.3) 2.374 (1.35-4.36) 0.003*
10 mm in size) No 27/55 (49.1) 193/281 (68.7)
Multiple CBD stones <3 38/55 (69.1) 235/281 (83.6) 2.285 (1.19-4.39) 0.013*
>4 17/55 (30.9) 46/281 (16.4)
CBD stone size <lcm 41/55 (74.5) 241/281 (85.8) 2.267 (1.13-4.57) 0.022°
>1cm 14/55 (25.5) 40/281 (14.2)
CBD diameter <1lcm 12/55 (21.8) 95/281 (33.8) 1.830 (0.92-3.63) 0.084
>1cm 43/55 (78.2) 186/281 (66.2)
Gall bladder stone Yes 44/55 (80) 216/281 (76.9) 1.189 (0.59-2.46) 0.612
No 11/55 (20) 65/281 (23.1)
Prior cholecystectomy Yes 1/55 (1.8) 8/281 (2.8) 0.632 (0.08-5.16) 0.668
No 54/55 (98.2) 273/281 (97.2)
Cholecystectomy after Yes 32/55 (58.2) 166/281 (59.1) 0.964 (0.54-1.73) 0.902
stone extraction No 23/55 (41.8) 115/281 (40.9)

Values are presented as number (%) or as numbers with ranges.

OR, odds ratio; CI, confidence interval; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase;

GGT, gamma glutamyltransferase; EPBD, endoscopic papillary balloon dilatation; CBD, common bile duct.

’p<0.05.
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Table 3. Multivariate analysis of risk factors for the presence of A&l o] et 7es HEShL E8 ¢S ¢
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. a
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CBD stone size (> 1 cm) 2.181(0.93-5.11)  0.073 AT fRgert kst v R Rt Vs
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