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tﬂl A 1 @) aa 2-3 A XK v A v
9ha MIWITINAIM (gold standard)” MIReEINLTIEN
TuviarhAssnanskéia (intraoperative cholangiography)
A a = v A v ] 201 A (% v @ :il ] v
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WD (percutaneous transhepatic cholangiography)*
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ANAAINAEYIME Amarasviashanle laamuine
AN DAL DL AZYBIANARRINTAIIIMEAMA Yaaviaih
A luusdazngy
v
MsnunNLsEInNYadriawIf
e o ¥ 4
MaraanNrinThAusazlssam (type) AlFlums

s X T A T A ¥

fnwi Toaudadu vievhd lusi (57 1) uagriavhauan

fiu (U 2) Heant
4

%8316 1Ay (Intrahepatic bile duct)”

Type 1: MeAmaUnd (normal anatomy) @8 right
posterior duct IJA3INMY right anterior duct
nYImutne nanendlis right hepatic duct wag
right hepatic duct a3 left hepatic duct

Aae common hepatic duct

Type 2 : Right posterior duct Wasnnu right anterior
duct WA left hepatic duct fisumkaieai nane
% common hepatic duct (triple confluence)
Type 3 : Right posterior duct Dolusumisffiennd g9

utlaeineniu
- Type 3A : right posterior duct AN

left hepatic duct

- Type 3B : right posterior duct \ATINM
common hepatic duct

- Type 3C : right posterior duct WaTIL
cystic duct

Type 4 : Right hepatic duct \W@a3INNY cystic duct

Type b : ﬂﬁﬁﬂaﬁﬁlﬁ%m (accessory bile duct) %3

utlaeineniu

- Type 5A : accessory bile duct Wavaniy
common hepatic duct

- Type 5B : accessory bile duct Wasinny
right hepatic duct

Type 6 : siothian segment II UaY segment III 1@aLeN

1 lee5aNU right hepatic duct %38 common

hepatic duct

Type 7 mmwmﬂ‘mmwnmaﬁmmﬁ'm FuFeunia

isiamﬁm"mmﬂszmﬂé’ (complex or unclassified)

ﬁai‘:ﬁuané’ﬂ (extrahepatic bile duct) "

Type 1 : MeAMALUNG (normal anatomy) fd cystic duct

\ATIL common hepatic duct NAVNENUIN

A A A i .
ML NUTEIN A TINITEINAN porta hepatis

gﬂﬁ 1 MWLEIMINUUNssnmaainhm iy ©
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Type 4

Type 5 Type 6

ﬂl o | 5: a e 12
‘gl]"(l 2 MNNALFEAINTLUNLILNVUDINDINAUDNAL

U ampulla of Vater Al common bile

duct
Type 2 : Cystic duct WaTINAL common hepatic duct
anenuiie Iaedausnims enuweh (anterior spiral
insertion) ‘*71%3SBWWGiJiSNWMQéGWﬁGiBWJ'N porta
hepatis MU ampulla of Vater naneliih common
bile duct
Type 3 : Cystic duct WaATINAL common hepatic duct
nee IaedaNsme unds (posterior
spiral insertion) ﬁisazmﬂizmméwﬁﬁw’m
porta hepatis MU ampulla of Vater Aen
common bile duct
Type 4 : Cystic duct éd@j"ﬂ%ﬂﬂﬂéﬁﬂ common hepatic
duct (parallel course of cystic duct and common
hepatic duct) {uaNNENIDENIRDY 2 ITUFiNas
wazsindl WaRlaaeNTaLTINI
Type 5 : Cystic duct Wa3380U common hepatic duct‘?ll
sumbsgenn@lugag ik lusnas g e
porta hepatis NU ampulla of Vater (Proximal
insertion)
Type 6 : Cystic duct Wa330U common hepatic duct‘?ll
sumsshnininlgas wilslusnsaauane s

porta hepatis NU ampulla of Vater wazidadh

IMUTEYad common hepatic duct (low
medial insertion)
Type 7 © OVAAEMANIENNMEAIMADU)  AFugaumaD

Tsimmsmﬁw LLuﬂﬂizm‘M@T (complex or unclassified)

NAMSANN

Tusmnuganmiilaevionsn 93 ganm wuhiledsmann
yaeIMEAme sasviaihdludusman 27 118 visada
uoeas 29.03 10INGNFIDENTIMLN ANNAANAAIENS
meAmeavasviathauenduduam 37 1o viefnduiaeas
39.79 184 NNFIBENITIMNA UASHLNANEMAINTIANEYNINE
Amearamiarhd usunasyiaind sandusantiudiwg 11 Mg
visafaluiouas 11.83 20NgNdhaenavianNg (@19197 1)

ANAVA NN AN ATaWINA MeLfiwusn
‘ﬁ'q@ﬁa right posterior duct WaTInMU left hepatic duct

‘il ° Aa [~ %
(type 3A) (5U% 4) A wn 14 118 Aadusauay 16.06 984
NRNFIDENITIINNG SUFUFaIAa right posterior duct
UMY common hepatic duct (type 3B) (g‘ﬂﬁ 5) MW 6
e AonduTaeas 6.45 109NgNFIENYIIMNG SUFUNAD
. 4 A de w
triple confluence (type 2) (;sﬂw 3) UALLLLAUS) NTUTD
oy . Y 4 .
v lalsnsnsnduun dsuamle (type 7) (3UN 7 uae 8) A
wua 3 M8 Aaudouas 3.22 20INgN FHRENIYimNA
JusLERD right posterior duct \WasIuAU cystic duct
t:ll A Aa [~ %

(type 3C) (U7 6) wuen 1 & Aedusaray 1.08 984
NANEIDENYIMNG (613197 2)

ANNAAINNAILNIMEIMALUL right hepatic duct 1@
TN cystic duct (type 4) accessory bile duct (type
5) LAZlULYIaThAa N segment II Lag segment I Wauen
. 2y s X
N (type 6) sinlsinulumadinmnil

tg 1 tild a Aa a Aa [~

uaﬁmﬂﬂuﬂqmmmmmmm‘uﬂﬂm N1y Aau

Souay 1.08 NiaNwOY 289508NAUK common hepatic
v A Al . 4

duct NNLFWRADAYINNY (vascular compression) (E‘ﬂ‘ﬂ 9)
a1 a A A 4 AV Moo
fohifuanamanuanenmeAmednuuuming alilédn
adlumsuun Uszamitldlumstinmnil

eaRAIAEIMeAmazasiathAvandufinyldiann
4 o _ 4.
YHAAD WY proximal insertion (type 5) (Eﬂ‘ﬂ 13) NUWI
30 310 Auilu3oeas 32.26 20INGNFTRENIVINNG FanLL
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aaefl 1 uansnIALiataYRIdNEIMEAMATasviavhd ngusaE A

SNYULUDIVIAUG

S HT v da
NAWIA EUAUNNAIIN

% a8 o da
ﬂa%’]ﬂ‘l%ﬂﬂ‘l’lﬂﬂ@'l XLy

PAINUAILNIINILINA

T . o d -
viovhauanduNUN&
YiarhAusNFUARANNRA NI TIMETMA

40 (43.01%)
26 (27.96%)

16 (17.2%)
11 (11.83%)

56 (60.21%)
37 (39.79%)

k] 66 (70.97%)

27 (29.03%) 93 (100%)

M99H 2 LI ULAY3 DAL AN &ﬁmmJawiamﬁiwﬁwﬁwLmﬂmuﬂizmw

Type SnwazaaammnumEMIMEimerasviathi ludy Pwugamweile Soune
1 Normal anatomy 66 70.97
2 Triple confluence 3 3.22
3A Right posterior duct {a39unU left hepatic duct 14 15.05
3B Right posterior duct {a39uAU common hepatic duct 6 6.45
3C Right posterior duct {Wasunu cystic duct 1 1.08
4 Right hepatic duct \Ja3IAU cystic duct 0 0
bA Accessory bile duct Wa39MY common hepatic duct 0 0
5B Accessory bile duct Wasinniu right hepatic duct 0 0
6 ‘Vimzﬁmﬂ segment II L&z segment III WaLantis 0 0
7 wuLAn iudenieissnsnsuunussanlé 3 3.22
et 93 100
GI’I‘i’Nﬁ 3 LLamahmuLLaﬁaaazmmwmﬂmmwmma’immawiaﬁwﬁuaﬂﬁm“umﬂmm seinn
Type é’nmxmwwmnwmﬂmams.l'“amﬂ'zlawia&wﬁuanéiﬂ sim’awqmmwﬁﬂw Sauag
1 Normal anatomy 56 60.2
2 Anterior spiral insertion 1 1.08
3 Posterior spiral insertion 1 1.08
4 Parallel course of cystic duct and common hepatic duct 2 2.15
5 Proximal insertion 30 32.26
6 Low medial insertion 1 1.08
7 wuLng ifudendeissnsnsunussnlé 2 215
k! 93 100

S sy |dtaendsnn Tesususaséde parallel course
of cystic duct and common hepatic duct (type 4) (ﬁ;‘ﬂ‘ﬁl
12) wpsuuLAng Fudaniebissnsndumn Yssamle
(type 7) (;sﬂﬁ 15) Mwkuvay 2 8 Aallusasay 2.15
PDINGNIIREN avisi SAUMLL anterior spiral insertion
(type 2) (g‘ﬂﬁ 10) posterior spiral insertion (type 3) (E‘Uﬁ

11) La¥ low medial insertion (type 6) (gﬂﬁ 14) WULLUURY

198 @ Widaeas 1.05 maqﬂﬁjmﬁ’;aﬂwﬁmm (917 3)

Pnmsdnwmuhidefinsondsenadaiitseinems
WP AN A AaYiaTh A busfy wazmswy
A nsREsmeAmavasiathiuandy  Tneldaaa
Chi-square TumameseLt W Eem e

HUAATYMIEDA (p-value < 0.0001) (MAKWIN N.)
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gﬂﬁ 3 MW MRCP &6\ triple confluence 984 right anterior gﬂ‘ﬁ 4 MW MRCP W09 right posterior duct \Wa3iuny left
duct, right posterior duct kag left hepatic duct (intrahepatic  hepatic duct (intrahepatic bile duct type 3A)
bile duct type 2)

:li‘ﬂﬁ 5 MW MRCP W&@ right posterior duct \Ja337y common ?:‘ll'ﬁ 6 7MW MRCP w&@9 right posterior duct ey cystic

hepatic duct (intrahepatic bile duct type 3B) duct (intrahepatic bile duct type 3C)

:lsﬂ‘ﬁ 7 MW MRCP W&@3 right posterior duct \aguny left :lsﬂ‘ﬁ 8 MW MRCP W&@3 right hepatic duct Wasuny left
hepatic duct Wazd accessory bile duct wianeai (aneia) e hepatic duct Tughumbsfishninng (intrahepatic bile duct

U common hepatic duct (intrahepatic bile duct type 7)  type 7)
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'gﬂﬁ 9 MW MRCP L6\ vascular compression U4 common 'g‘ﬂﬁ 10 MW MRCP W@ anterior spiral insertion U84

hepatic duct (nef) cystic duct (extrahepatic bile duct type 2)

gﬂﬁ 11 MW MRCP L&@9 posterior spiral insertion U84 g‘ﬂﬁ 12 MW MRCP w4 parallel course of cystic duct

cystic duct (extrahepatic bile duct type 3) and common hepatic duct (extrahepatic bile duct type 4)

;sllﬁ 13 MW MRCP L@ proximal insertion 984 cystic duct gﬂﬁ 14 MW MRCP &6 low medial insertion 984 cystic

(extrahepatic bile duct type b) duct (extrahepatic bile duct type 6)
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;.illﬁ 15 MW MRCP W0 low lateral insertion 284 cystic

duct (extrahepatic bile duct type 7)

[J 1 d’ Y a o o d’l
ﬂ')&lﬂﬂ?ﬁﬂﬁﬂ?&lﬂ‘lWl’i&’nﬂﬂ NENW

RA %39 RAD = right anterior duct
RP %159 RPD = right posterior duct

R %59 RHD = right hepatic duct

L %50 LHD = left hepatic duct
CHD = common hepatic duct
GB = gall bladder

CBD = common bile duct

C %58 CD = cystic duct

ACC = accessory bile duct

MsanUseNag

nnuamsnlseset wumamanTaEImeine
vasviarnlusiuloe Tadoray 20,03 Tndidssiunansinm
9189 Basaran Wazan: 1) @ 6. 2008 Fovule Sy 32657
waitaenTmamsannos I8 namsdnmaes Karakas
navanizlidl .6 2008 dowuldBanay 45° wamsdn
989 Macdonald uazenselud @ 2005 & wuldRonay
385" WAM3AN®WES Choi Wazaniz ) .. 2003 onu|&
Souas 37° LavNamIanm7es Mortelé wasame il a6,
2001 Gowu | #Saeiay 42°

mwwmmﬂmammyimﬂﬁwumﬂﬁqw ah) right posterior
duct Wa33an left hepatic duct (type 3A) 5a8a¢ 15.05
Sl somadasiunnuanTsAnEldnaTan Smutiiuens
senmmmememeAmeimuldnniige Soway 11 - 2117000

amamanvaemmeAmeinidnnihusuduses o

right posterior duct WA3INNU common hepatic duct
(type 3B) Foeas 6.45 Aanulndifesiunams fnwmag
5‘L =t A VLMv 7
Basaran Wavatuy Wil @6l 2008 F9nUlAseEay 5 WA
MmN Choi wazanky WLl @ 6. 2003 ewuldZaeay
6 LaaMIAn®mY09 Mortelé Lasamsy Wl @61 2001
2 \/L o 1 1 A A
Fonu LAUzansanag 560 AN INTAIEYNIMEAMai
wuldannifiu Sudiusns fa triple confluence (type 2) 50
bay 3.22 AOMHINALALNTUNAMIAN® 999 Basaran Way
GL A A VL (%% 7 % | A
Aoz iUl @6 2008 BN L30eaE 5 LATRENNNANSANS
T T oA
due) Aldnaman deuniduanamanvaemimeimad
wolesnnifusueuaes loemuld Saeay 7.7 - 1410108
AR INAAILYIIMEINALUL right posterior duct
a 9] . vy Ay
e cystic duct (type 3C) wulsttaenfientoras 1.08
[y Y 2 ) ~ A
IndiAesiunamsdnmans Choi uasamelud @ ¢ 2003 &
\/Lsm./ 10 ‘1 A =
wulesauay 2° laeinamsaneseas Macdonald Lae
E‘L A \/L» A 1% 9 v
AUl @.6. 2005 WULRENNNNAD aLar 7.7° ANk
eamannuaemaMaiusaenule deaudsionsdfyma
&N Wasnndanuiesstemaridenuhaaeitdaindos
(laparoscopic cholecystectomy) 5ﬂﬁaHLLWm‘J\1&i‘Vﬁm’hﬁ
ANWUNIMEAMAT M3 WNLALSIA cystic duct Pduane
A AAMILNAELGa right posterior duct b
anEvaITanEyImeAmed wulumsdnmiife uuy
right hepatic duct a391NU cystic duct (type 4) Uagii
Uviashdan segment I Wag segment I e weniv (type
6) T HANNFDAARIINUNANIANHYAY Macdonald Lae
E‘L A 9 EL Y A 1Y) 2 .
Atue T @.6. 2005° WAL NALALNITLNAMFN® 289 Choi
wazamy il Q.61 2003 FINULSTUL type 6 Hagsnniies
-4 10
Soeay 1
ANNVAINVALYIMEAMALLULAR accessory bile duct
[« o M Yo % | r—‘ll éil [ v A
WU 1 T8 Lm”lmmglmﬂmmuam AdutauIe
Ilansnsndumntsznnld type 7) diasanwy 1 accessory
bile duct NaneawlaTINAL common hepatic duct TINAU
msi right posterior duct \Wavnny left hepatic duct uein
é’@mjﬂﬁlﬂmmuﬁﬁ accessory bile duct (Type b) fgdamn
Yy :é Y A £ =
wuldsaway 1.08 ZslndlAesiunan N Yas Macdonald
6‘L A A \/Lmz 9 =
wazaue Tl @ 6. 2005 WU LPSaLaE 2.6° LaZNaAMIANTN
, El 2 A \1 [%% 1 5%
284 Mortelé hagang 1l a.61. 2001 U la3aeas 2 uee
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LONEINNNANIANI89 Choi hazanky 1l .6, 2003
%I accessory bile duct Nedavay 6°
ANAVEINVAIINEAMALLLAU)  Nugan  viae
\ o P vy 2
Talsnsrsndumnilsznnld (type 7) wulddosay 322
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Anatomical Variations of the Biliary Tree by Magnetic Resonance
Cholangiopancreatography (MRCP) at Phramongkutklao Hostpital

Thamsathit Chantajitra, Chutcharn Kongphanich, Norraseth Kittinorraseth

and Supakajee Saengruang-Orn
Department of Radiology, Phramongkutklao Hostpital

Background: The knowledge about variations of the biliary tree is very important in clinical practice. With the
increase in recent years of biliary surgery and interventional procedures, recognition of these variations has
assumed greater importance, to ensure safer and more accurate treatment planning. MRCP allows confident
detection and classification of a variety of anatomic and incidental anomalies. Objective: The goal of this study
is to describe anatomical variation of the biliary tree by MRCP at Phramongkutklao Hostpital. Material and
Methods: A retrospective review of 93 MRCP studies at Phramongkutklao hospital from February 2010 to October
2011 was done to determine and classify the prevalence of each anatomical variation of the biliary tree. Result:
Among 93 studies, MRCP demonstrated that 27 studies (29.03%) had anatomical variation of intrahepatic bile
duct. The most common anatomical variation was right posterior duct joining with left hepatic duct, presented
in 14 studies (15.05%). The second was right posterior duct joining with common hepatic duct, found in 6 studies
(6.45%). The third was triple confluence and unclassified or complex anatomy, found in 3 studies (3.22%). The
fourth was right posterior duct joining with cystic duct, found in 1 study (1.08%). The anatomical variation of
extrahepatic bile duct was demonstrated in 37 studies (39.79%). The most common was proximal insertion of
cystic duct, presented in 30 studies (32.56%). Other anatomical variations were found to be much less common.
Parallel course of cystic duct and common hepatic duct, and unclassified or complex anatomy, were found in 2
studies (2.15%). Anterior spiral insertion, posterior spiral insertion, and low medial insertion, were found in 1 study
(1.08%). Moreover, the correlation between the presence of anatomical variation of intrahepatic bile duct and the
presence of anatomical variation of extrahepatic bile duct was noticed, with statistical significance. Conclusion:
MRCP provides a reliable method to evaluate the anatomical variations of the biliary tree. Recognition of such
variations is important in treatment planning and avoiding complication from biliary surgery and interventional
procedures.
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