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Classification of Intrahepatic Duct Stones and
Analysis of Operation Methods

Yong Deuk Bae, M.D., Jae Hong Kim, M.D., Dae Sung
Kwon, M.D., Seung Bae Lee, M.D. and Ju Sub Park, M.D.

Purpose: Intrahepatic duct stones have been known to be
a benign disease but because of the associated serious com-
plications and the high recurrence rate, the management of
the hepatolithiasis is very difficult. This purpose of this study
was fo classify the patterns of intrahepatic duct stones, and
to evaluate the effect of surgical treatment according to their
type and the residual stones that were present.

Methods: The clinical records of 212 patients who underwent
a hepatic resection or drainage procedures between January
1988 and December 2000 were reviewed.

Results: We classified the intrahepatic duct stones as being
either a localized simple type, a localized complicated type,
a diffuse simple type, or a diffuse complicated type. Hepatic
resections were performed in 177 (83.5%) cases. Among
these we performed a hepatic resection along with drainage
procedures in 41 cases (19.3%). In 35 (16.5%) cases, only
drainage procedures were performed. Of a total of 25 cases
of postoperative residual stones (25 cases), 13 (52%) cases
were removed completely or partially by choledochoscopic
procedures in 13 (52%) cases and in 15 (60.0%) cases they
were removed completely or partially by spontaneous drainages.
Conclusion: Our conclusions were that the, localized type
of the IHD stones were treated successfully by a hepatic
resection and the localized complicated type and the diffuse
type IHD stones were treated effectively by hepatic resection
and drainage procedures which reduced the opportunity for
residual stones to develop following an accurate preoperative
diagnosis of the location of the stones. Therefore, treatment
methods should be individualized for each type of stone and
by surgical treatments that combine endoscopic and resolu-
tion methods. (J Korean Surg Soc 2001;61:406-414)
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AR, sl ohE A Aol vlzskAl 40thell 4] S0tH
Aolol] g BEE Bk AHEEE dA) 7360 (34.4%),
oI 247} 1394d)(65.5%)g o YH]= 1: 1.98 oz}l A
ka9l ch(Table 1).
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Table 1. Age and sex distribution

Age Male Female No. (%)

20~29 1 3 4 (1.8%)
30~39 8 17 (8.0%)
40~49 21 33 54 (25.4%)
50~59 25 48 73 (34.4%)
60~69 14 38 52 (24.5%)
70~79 3 6 9 (42%)
80~89 1 2 3 (1.4%)
Total 73 (34.4%) 139 (65.6%) 212 (100%)

Table 2. Clinical symptoms and signs

Symptom No. (%)
Epigastric or RUQ* pain 188 (89%)
Nausea/vomiting 91 (43%)
Ffever/chills 137 (65%)
Dyspepsia/anorexia 91 (43%)
Jaundice 44 (21%)

*RUQ = right upper quadrant.

3kl 1841(8.4%)91 2 o]yl choledocholithotomy,
choledochoduodenostomy, transduodenal sphincteroplasty &
hepaticolithotomy 52] <& 7 o] 1l (Table 4).

4 HA 2

<= A AR 271 74A £70A Alkp ST 914
(42.9%), SGOT/SGPT 442 894]|(41.9%), total bilirubin
7+= 4740(22.1%), Albumin A 3}+= 74(3.3%). 2.1, 1724
ol|A] A8 ICG testol] 4] ICG Rys 14% o]AFo] 56¢9(32.5%)
gom, oA 172804 A|Y3F OGTTA linear typeo] 42

Table 3. Combined disease

Disease No. (%)
DM 6 (7.5%)
Hypertension 5 (6.3%)
Hypertension + Pul.Tbc 5 (6.3%)
Hypertension +DM 10 (12.6%)
Hepatitis 11 (13.9%)
Pul.Tbc 5 (6.3%)
Cerebral infarction 4 (5.0%)
Heart disease 12 (15.1%)
COPD 3 (1.4%)
COPD + Heart disease 3 (1.4%)
Liver cirrhosis 5 (6.3%)
Pancreatitis 5 (6.3%)
Liver abscess 6 (7.5%)

Total 85 (40.0%)

Table 4. Past history of operation

History of operation No. (%)
Localized type

Cholecystectomy 4 (1.9%)
Cholecystectomy + choledocholithotomy +T-tube 3 (1.4%)
Cholecystectomy + choledochoduodenostomy 1 (0.4%)
Choledocholithotomy + T-tube 2 (0.9%)
Diffuse type

Cholecystectomy 7 (3.3%)
Cholecystectomy + choledocholithotomy 1 (0.4%)
Cholecystectomy + choledocholithotomy +T-tube 4 (1.9%)
Transduodenal sphincteroplasty + hepaticolithotomy 1 (0.4%)
Operation due to liver abscess 2 (0.9%)
Total 25 (11.8%)
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of|(19.8%) %1 tH(Table 5).
5) ZHHEA 9| ZIChdHH
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Table 5. Laboratory data

Laboratory data No. (%)
WBC > 10000/mm’ 45 (21.2%)
SGOT or SGPT >40 IU/L 89 (41.9%)
ALP>150 IU/L 91 (42.9%)
Bilirubin (total) >2.0 mg/dL 47 (22.1%)
Albumin <3.0 g/dL 7 (3.3%)
ICG Ry5>14% 55 (25.9%)
Oral GTT (linear type) 42 (19.8%)

gollA] 3ol AWt A& diffuse type (AHA1) e
2 ERsida, 4, 93] Helol] o3 EFEA gE
F&olu} P4 9] impaction (ZHE)o] $& simple type (gk
T GE FdHo] IAY = P49l impactiono] &
AN&H= complicated type (5-33) o2 Eislsict & oA

Table 6. Preoperative and intraoperative diagnostic modalities for

IHD stone
Preoperative No. (%) No. of Diagnostic
diagnostic method % confirmed case accuracy (%)
UsS 4 (1.9%) 3 75.0
US+CT 138 (65.1%) 135 97.8
US+CT +ERCP 65 (30.6%) 63 96.9
US+CT+ERCP+PTC 3 (1.4%) 3 100
CT+ERCP 2 (0.9%) 2 100
Total 212 (100%) 206 972
Intraoperative No. (%) No. of Diagnostic
diagnostic method "7 confirmed case accuracy (%)
Us 93 (43.9%) 93 100
US +cholangiogram 27 (12.7%) 27 100
US + choledochoscopy 15 (7.0%) 15 100
US + choledochoscopy
. 51 (24.0%) 51 100
+ cholangiogram
Choledochoscopy
. 8 (3.8%) 7 87.5
+ cholangiogram
Total 194 (91.5%) 193 99.5 (%)

*CT = computed tomography;TUS = ultrasonography; TERCP =
endoscopic retrograde cholangiopancreatography; SprC = percu-
taneous transhepatic cholangiography.

Table 7. Distribution of intrahepatic duct stone according to couinaud’s classification

More than
1 segment 2 segments 3 segmenets 4 segments 5 segments
S2 5 (2.4%) 523 71 (33.5%) 5234 3 (1.4%) 51467 1 (0.5%)
S3 11 (5.2%) S34 4 (1.9%) 5236 5 (2.6%) S1568 1 (0.5%)
S4 3 (1.4%) 545 3 (1.4%) 5237 7 (3.3%) 52356 7 (3.3%)
S5 6 (2.8%) S56 13 (6.1%) 5238 6 (2.8%) 52367 9 (42%)
S6 5 (2.4%) S67 10 (4.7%) 5267 7 (3.3%) S5678 2 (0.9%)
S7 1 (0.5%) S58 5 (2.4%) S367 5 (2.6%)
S8 5 (2.4%) S567 1 (0.5%)
5568 4 (1.9%)
36 (16.9%) 106 (50.0%) 38 (17.9%) 20 (9.4%) 12 (5.6%)
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ofl A 17 of] HhAYEE 7397} 3600(16.9%), 27 of] Ayt
7397} 10649](50.0%)Z localized typeo] 142¢](66.9%)S3.2
o, 35tdo]] WSl 7397} 384|(17.9%), 47-Jol] kYl

78574 2001(9.4%), STolgollA]l WAZE 757} 12¢]]
(5.6%) % diffuse type 7041(33.0%)3c}h. B2 eol
gt Biol] wpb=™ simple typeo] 549](25.4%)°| ™, com-
plicated typeo] 1584]](74.5%)%)t}. Localized simple type-
414(19.3%), localized complicated typeo] 101¢3|(47.6%)$3.2
w, diffuse simple typeS 13¢§](6.1%), diffuse complicated
typeo| 5741(26.9%)%3 th(Table 7).
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doz Wl 17—@,% AR 797} 1600(7.4%), 272 A

62.7%), 37-4& AARY A7t el

28%)9.ew, 47 AAZ 797} 1004](4 %), 57 A
ARt A57F 14(0.4%), ééi dlzAl38gE -57h e
52%Fer TEAA-AAE F S» segmentectomy% 104&1]
49.0%) % 7}A go] A o“"‘}- B sut A)3lEk A9
3540 (16.5%)0] =, A]dgl wjH<E- choledochohthotomy,
hepaticolithotomy, sphincteroplasty, choledochoduodenostomy,
choledochjejunostomy, Rouxen Y hepaticojejunostomy, Roux-
en Y choledochojejunosotomy S-o] 13t}

Localized simple type2 Y EAAEy 7HAAA <
A 38193 3L, localized complicated type-S ZH-<d 4 Al <& ‘Za!
vl <& A|8Ys)9) o™, diffuse simple type ¥ diffuse com-
plicated typeol] . @A) 7}5d & WHQl Ble] 77
£ Aseln, "o A4S WAEe A AdsA)
vl & ut-g- X 8s}9] th(Table 8, 9).
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Table 8. Operation method and location of residual stone in involved less than 2 segments

Type Resection  Drainage No.(%) Residual stone
Ss 2 (0.9%)
Se 4 (1.9%)
Sg 3 (1.4%)
Sss 14 (6.7%) B,
Involved less than 2 segments Ss6 1 (0.4%)
(localized simple) Sss 2 (0.9%)
Se7 2 (0.9%)
Choledocholithotomy 12 (5.6%)
Sy Choledochoduodenostomy 1 (0.4%)
Total 41 (19.3%) 1 case (0.4%)
Ss 1 (0.4%)
Se 2 (0.9%) Bs;
Ss 2 (0.9%) Bs
Sas 70 (33.0%) Bs
Sse 6 (2.83%)
Involved less than 2 segments Se7 14 (6.7%)
(localized complicated) Ss Choledochoduodenostomy 1 (0.4%)
Se Transduodenal sphincteroplasty 1 (0.4%)
Sx Choledochoduodenostomy 2 (0.9%)
S Choledochoplasty 2 (0.9%)
Total 101 (47.6%) 3 cases (1.4%)
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Table 9. Operation method and location of residual stone in involved more than 3 segments

Type Resection Drainage No. (%) Residual stone
S 1 (0.4%)
Sa3s 1 (0.4%) Bs
Saz67 1 (0.4%) Bs
Left lobectomy 2 (0.9%) Bss
Involved more than 3 segments
(diffuse simple) Roux-en Y hepaticojejunostomy 3 (1.4%)
Choledochoduodenostomy 2 (0.9%)
Choledochojejunostomy 1 (0.4%)
Sse7 Roux-en Y hepaticojejunostomy 1 (0.4%)
Sa3s6 Choledochoduodenostomy 1 (0.4%)
Total 13 (6.1%) 3 cases (1.9%)
Saze7 2 (0.9%) Bs
Sis678 1 (0.4%)
Left lobectomy 2 (0.9%) Bss
Right lobectomy 3 (1.4%)
Roux-en Y hepaticojejunostomy 6 (2.8%) B:s, Bse
Choledochoduodenostomy 7 (3.3%) B4, Be
Choledochojejunostomy 4 (1.9%)
Involved more than 3 segments
(diffuse complicated) Sas Choledochoduodenostomy 11 5.2%) Bs, Bss, Buss
Sa Choledochoplasty 2 (0.9%) Bs
Sa3 Roux-en Y Hepaticojejunostomy 2 (0.9%) By, By
Sse Choledochoplasty 3 (1.4%) Bxs
Se7 Choledochoplasty 1 (0.4%) B;s
Sa36 Roux-en Y Hepaticojejunostomy 2 (0.9%) By, Bs
Sa367 Choledochoduodenostomy 2 (0.9%)
Sa367 Roux-en Y Hepaticojejunostomy 3 (1.4%)
Sasse Roux-en Y Hepaticojejunostomy 1 (0.4%)
Left lobectomy Roux-en Y Hepaticojejunostomy 2 (0.9%) Bs
Right lobectomy Roux-en Y Hepaticojejunostomy 3 (1.4%) B,
Total 57 (26.9%) 18 cases (8.5%)

ek, 37 ol el A LAY

]_
7 wAe] ZARS R AR

o FgALAE 73 AUk
gl Fe|E 7t EollA g4 gl
AlstA] B Skth(Table 10).
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(Table 11).
10) ZUSH ST SHE LMY

HelzAHog F 17418.0%)0l4 FAFEEe] WA
Hgor 14o(6.6%)NA = THHEReL, 160(0.5%) A =
gt U A 26109%)= FERetelda, THEd
& lelloll A= H3hd(choledochal cyst)& EHbelgict.
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Table 10. Distribution of duct stricture and dilatation Table 11. Postoperative complication
Invaded less than Invaded more than Complication Total
2 segments 3 segments
Location Wound infection 23 (10.8%)
Stricture Dilatation  Stricture ~ Dilatation Pleural effusion 5 2.3%)
] Atelectasis 6 (2.8%)
Lt.hepatic 29 31 9 12 Pheumonia 4 (1.9%)
Lt.later'al 18 17 7 8 Hydropneumothorax 2 (0.9%)
Lt.medial 7 2 2 Liver abscess 6 (2.8%)
Rt.hepatic 8 4 4 Fistula 1 (0.4%)
Rt.anterior 7 3 3 Intraabdominal abscess 2 (0.9%)
Rt.posterior 8 12 4 3

Total 49 (23.1%)

Total 77 (36.3%) 83 (39.1%) 29(13.7%) 32 (15.1%)

Table 12. Location and treatment of residual stones

Choledochoscopic removal Spontaneous drainage
Type Location No.
Complete Partial Complete Partial
Involved less than 2 segments (localized)
Simple type Bs 1 1
Complicated type Bs 1 1
Bs 1 1
Bs; 1 1 %
Involved more than 3 segments (diffuse)
Simple type Bs 1 1
Bs 1 1
Bss 1 1
Complicated type By 4 3 1
Bs 2 1
Bs 4 2 2
Ba 2 1
By 1 *
Bss 3 2 1 -
Bs; 1 1
Buss 1 1 *
Total 25 (100%) 13 (52.0%) 6 (23.0%) 5 (20.0%) 4 (15.3%)

*spontaneous drainage after choledochoscopic removal

o], diffuse simple typeol]l#] 3¢]], diffuse complicated typeol]
Al 18od1ieh. ZHREA SRS = BeE  11ofollA] Beoll

e 6F ¥ 299, YEZIES Adelo] FHABE AFIA] AR 256 F 13A(G20%)004 BE
dglov HRDA] BAY Aol BEAS o83t & ol fuiel AFUAL AWl AAY 5 Aglen, oel

S|
FEAE AANG L 2 (36.0%)N A FE7|7F B AFEHo] HEHog e
zed simple typeol|A] 1], localized complicated typeol]A] 3 A3 2ol vl EE] 9 th(Table 12).
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+ 34(1.4%), diffuse complicated typeol] 4] 1841](8.5%)%At}.

Fedes B ] ZPAAET AR oo 94
(42%), HAAEI wHES ABIUR oedlA= 120:1]
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AFEA F AR EE 259](11.8%) 2 ok Tl EJ—
AE3} vzl 2 w Ha 5029 320%, Kim S(13)9]
222%, 39| Choi S(11)9] 13.9%0]] 1|3 BFAHIE 7} AF
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234)(10.8%), -
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o A GAAA % GEFH 2RA AT}
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A WA W AFEAG ARl ol
E7do] o] &5 §)on], basketS o] L} AL} ATt
A7 Laser(IHE o] &3kl BAE AlAs= Wlol <
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2Tl AFUAS FE ¢ F 6% Fo

T-3 dEzg ol 233 9 A d5Ed
L, 22 7 A A] 18411(8.4%)0l A = <A
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