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A Clinical Review and Comparative Study of
CBD Exploration and Percutaneous Transhe-
patic Stone Removal for Management in Re-
current Biliary Stone

Ji Hyoun Lee, M.D., Yong Keum Park, M.D., In Taik
Char;g, M.D., Hyung Jin Shim, M.D." and Sang Wook Yi,
M.D.

Purpose: Recurrent bile duct stones, following biliary sur-
gery, cause many difficult problems and reoperation on the
biliary tract has limitation due to high mortality and morbidity.
In recent years, various non-operative modalities for the
management of recurrent stone have been developed and
reoperation on biliary. This study was designed to determine
the factors contributing to the success rate, and to in-
vestigate the optimal treatment method, of reccurrent biliary
stones.

Methods: Thirty-nine patients, treated by percutaneous
transhepatic stone removal (PTBD group), and 42 treated by
a common bile duct exploration (operation group), at Chung-
Ang University Hospital, between January 1999 and August
2002, were retrospectively analyzed.

Results: Complete removal (Success) was achieved in 82.1
and 86.1% of the cases of the PTBD and operation groups,
respectively. There were no significant differences observed
relating to the sex, age, duration of hospital stay, cost,
success rate. However, the complication rate was signifi-
cantly decreased in the PTBD group (8 cases (20.5%) vs.
22 cases (51.2%) P=0.0057).

Conclusion: Form the comparison of the operation and
PTBD groups, similar success rates were observed. Percu-
taneous transhepatic stone removal is also an effective
method for the management of recurrent bile duct stones.
After studying more cases, re-evaluation must be performed
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concerning the potential advantages of percutaneous tran-
shepatic stone removal. (J Korean Surg Soc 2003;65:
131-139)

Key Words: Percutaneous transhepatic biliary drainage,
Common bile duct exploration, Recurrent bile

duct stone
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Table 1. Patient characteristics
Characteristics

No. of patients (n)
Mean age (years)
Sex
Male
Female
Clinical symtome & signs
Abdominal pain
Jaundice
Fever/Chill
Hypotension
Dyspepsis
Nausea & vomiting
Coexistant disease
Hypertension
DM*
Hospital stay (days)}r
Cost'

*Diabetes mellitus; " first admission;
standard deviation.

82
60+13

26 (31.7%)
56 (68.3%)

78 (95.1%)
29 (35.4%)
19 (23.2%)
3 3.7%)
3 (3.7%)
14 (17.1%)

17 21%)
9 (11%)
26+14
3,400,366+2,233,527

$
won/value are mean*
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T Zoll 3hAke] H dF 4
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t}(P=0.3300). X| & H]
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Table 2. Clinical features of PTBD group and CBD exploration

group

PTBD

CBD exploration
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HAIRE o] F F7hell o3k Apol= Y1 H(P=0.1256)
(Table 2).

2) B9l LA, X, F70)
g4 AN, A, 2700l whekA] F 7 7He 29 A4
FTES EAs cH(Table 3). 9419 ME7t 2~470 3R}

PTBD 14¢1(35.9%)3 &7 114125.6%)Z 74+ wkkr}
GAo] 17 9= A= PTBDTE 747 (100%), 5T 69|

AT 0T T

(0=39) (0=43) P-value /6(100%)2] 4EES H3ow] 5~970ll4 PTBDF 11¢]
(84.6%), &I 9991(90.0%), 1071 o]AY 7% PTBDT 2¢|

Mean age (yrs) 62+13 58+13 0.1550 (40.0%), TE T4 134(81%) 2 B4 2 MeE EA3 A

Sex gloll A PTBDT# 479 A5 &S TAIHSE f93
Male 15 (38.5%) 11 (25.6%) 0.2414 A= ?%‘9,}:1;]’(13=0.1146).

Female 24 (O13%) 32 (44%) 49l 9XE PTBDTOIAE $EAAA 2161(53.8%),
(Clinical symptoms & sign PR 367.7%), FGRAA 2 g elsh £33)

Abdominal pain 36 (92.3%) 42 (97.7%)  0.3423 150(38.5%) B0 4o A A A 22651 2%
Jaundice 15 385%) 14 (32.6%)  0.6470 (38.5%)%5.2 o TE A TER e (51.2%),
Fever/Chill 13 333%) 6 (140%)  0.0649 A 200(4.6%), EEY 1991(442%) 2 7 T 2 FH
Hypotension 2 (5.1%) 1 23%)  0.6023 BAAo] kg A3
Dyspepsis 0 (0%) 3 (7.0%) 0.0928 =)ol whe} AFES B PTBDV-S EH37 4 20
Nausea & vomiting 9 (23.1%) 5 (11.6%)  0.1688 (95%), ZFHEA 260(66.7%), =) 1041(66.7%) =, T%

Coexitant disease T FERAA 224(100%), ZHHEA 2¢0(100%), =8
Hypertension 7 (8.5%) 10 (23.3%) 0.5963 1391(68.4%) 2 B4 9] 9xE ZAg Aelol4 PTBDT-I
DM 3G7%)  6(73%) 04874 FET AgEole $AH FeAd sldlthP-04926).

Hospital stay (days) 24.8+12.1 27.8+14.7 0.3300 GA9 271 10~19 mmollA 714 o] REgow,

Cost 3,814,337 3,024,905 0.1256 PTBDZIAL 200 % 1401(70%), S5 22 176]] % 150]

Table 3. Analysis of stone numbers, location, size
No. of case (%) No. of success rate (%)
P-value P-value
PTBD CBD exploration PTBD* CBD exploration*

Number 0.0914 0.2858"
Single 7 (18.0) 6 (13.9) 7 (100) 6 (100) -
2~4 14 (35.9) 11 (25.6) 12 (85.7) 9 (81.8) 1.0000
5~9 13 (33.3) 10 (23.3) 11 (84.6) 9 (90.0) 1.0000
>10 5 (12.8) 16 (37.2) 2 (40.0) 13 (81.0) 0.1146

Location 0.8269 0.4926
cBD' 21 (53.8) 22 (51.2) 20 (95) 22 (100) 0.4884
HD' 3 (1.7) 2 (4.6) 2 (66.7) 2 (100) 1.0000
Combined ' 15 (38.5) 19 (44.2) 10 (66.7) 13 (68.4) 1.0000

Size (mm) 0.4817 0.7632"

<10 7 (17.9) 14 (32.6) 7 (100) 12 (85.7) 0.5333
10~19 20 (51.3) 17 (39.5) 14 (70) 15 (88.2) 0.2455
20~25 8 (20.5) 7 (16.3) 7 (87.5) 6 (85.7) 1.0000

>25 4 (10.3) 5 (11.6) 4 (100) 4 (80.0) 1.0000

*Total success rate by PTBD 32/39 (82.1%) and CBD exploration 37/43 (86.0%)(P=0.6208); " Cochran-Mantel-Haenszel Statistics P-value;
¥ Common bile duct; §Intrahepatic duct; ' CBD+IHD.
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Table 4. Analysis of bile duct diameter, stricture

No. of case (%)

No. of success (%)

P-value P-value
PTBD CBD exploration PTBD CBD exploration
Diameter (mm) 0.9509 0.6211*
10~19 23 (59.0) 23 (53.5) 19 (82.6) 20 (87.0) 1.0000
20~29 11 (28.2) 14 (32.5) 9 (81.8) 12 (85.7) 1.0000
>30 5 (12.8) 6 (14.0) 4 (80.0) 5 (83.3) 1.0000
Stricture 0.0478 0.6605*
Yes 14 (35.9) 7 (16.3) 8 (57.1) 4 (57.1) 0.6378
No 25 (64.1) 36 (83.7) 24 (96.0) 33 91.7) 1.0000
*Cochran-Mantel-Haenszel Statistics P-value.
Table 5. Complications Table 6. Causes of failure
No. of case (%) No. of case (%)
Complication P-value Cause P-value
PTBD CBD exploration PTBD CBD exploration
(n=7) (n=6)
Bile leakage 1 (2.6) 10 (23.3) 0.0078
Wound infection 0 (0) 8 (18.6) 0.0058 Impacted stone 5(71.4) 3(50) 0.5921
Cholangitis 317 4 (9.3) 1.0000 Stricture of bile duct 5(71.4) 1(16.7) 0.1026
Pancreatitis 1 (2.6) 3 (7.0) 0.6174 F/U* refusal 1(14.3) 3(50) 0.2657
Sepsis 0 (0) 2 4.7) 0.4950 *Fol
Bleeding 3 (7.7) 8 (18.6) 0.2002 otow up-
Other* 1 (2.6) 4 (9.3) 0.3624
=% A2 B N 2=
Total 8 (20.5) 2 (51.2) 0.0057 FBH2> PTBDw oA 149(35.9%)2 <& 74l

*Include cardiovascular complication, pulmonary complication,
urinary complication.
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Table 7. Analysis of retained stone (after CBD exploration)

. No. of total No. of retained stone
Location P-value
case case (%)
CBD 22 4 (18.2) 0.0000
IHD 2 2 (100.0)
Combined 19 18 (94.7)
Total 43 24 (55.8)

*Basket stone removal.

Table 8. Logistic regression analysis of variables associated with
complete removal

Variable Odds ratio 95% CI* P-value
Age 1.006 0.950~1.067 0.8294
Gender

Female 1.0

Male 0.650 0.150~1.764 0.5595
Treatment

CBD exploration 1.0

PTBD 1.202 0.263~5.479 0.8125
Stricture 1.0

No 0.157 0.031~0.788 0.0245

Yes
Stone location

CBD 1.0

IHD 0.280 0.011~7.004 0.4386

Combined 0.106 0.011~0.985 0.0485

*95% Confidence interval.

5 BN MM Ao L

Agfe]l elog2= mfEHA (impacted stone), BT}
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Success rate (%) P-value Mean BSR* P-value
4 (100%) 0.3490 2.0£1.2 0.6048
2 (100%) 2.5+0.7
13 (72.2%) 3.0+2.0
19 (79.2%)

7R A o] 26l 3k} = 260(100%), 38130 19¢]] F 184]
(94.7%), FHHZAA L 2200 5 44|(182%)R2H, FAIH 2
2§23+ ch(P=0.0000).

BSR 314E 33]0] 342,032 714 who] Ag¥sloic).
Aol g Afolle T-AHS 53l BoH ez AA
9o 2y AA AZEL IR AHA A9 7H)
SAlo] 100%, E3F3 o] 136(722%)%.2m, BAIEH §-9
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