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Multidetector Computed Tomographic
Angiography in the Assessment of the

Hepatic Artery Variations

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  The aim of this study is to as sess the pre va len ce of he pa tic ar tery va ri a ti ons
se en du ring mul ti de tec tor com pu ted to mog rap hic (MDCT) an gi og raphy. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::
The ima ges of 700 con se cu ti ve pa ti ents who un der went he pa tic ar tery an gi og raphy as a part of trip -
ha sic MDCT exa mi na ti on of the ab do men we re ret ros pec ti vely re vi e wed. The he pa tic ar te ri al ana -
tomy was eva lu a ted and analy zed for the pre sen ce of ana to mic va ri ants; clas si fi ed ac cor ding to a
system cre a ted by Mic hels by no ting the ori gins of the right and left he pa tic ar te ri es, and the pre s-
en ce of any ac ces sory he pa tic ar te ri es. RRee  ssuullttss::  Fi ve hun dred forty-eight (78.3%) ca ses had nor mal
he pa tic ar te ri al ana tomy (type 1) and 152 (21.7%) ca ses had va ri ant ana tomy. The most fre qu ent va -
ri ant (7.3%) was a rep la ced left he pa tic ar tery from the left gas tric ar tery (type 2) and the se cond
most fre qu ent va ri ant (5.1%) was a rep la ced right he pa tic ar tery from the su pe ri or me sen te ric ar-
tery (type 3). Ac ces sory left and right he pa tic ar te ri es (type 5 and 6) we re iden ti fi ed in 2% and 2.1%
of ca ses, res pec ti vely. The Mic hels’ clas si fi ca ti on was not app li cab le in 8 (1.1%) ca ses. CCoonncc  lluu  ssii  oonn::
Du e to the in cre a sing ava i la bi lity of li ving li ver trans plant do nors and the ad vent of in ter ven ti o nal
and new sur gi cal tech ni qu es to tre at pri mary and me tas ta tic li ver di se a se, the ac cu ra te de fi ni ti on
of the he pa tic ar te ri al ana tomy is im por tant. MDCT an gi og raphy pro vi des high qu a lity 3D re cons -
truc ted ima ges and enab les no nin va si ve eva lu a ti on of nor mal ana tomy and va ri ants of the he pa tic
ar tery. 

KKeeyy  WWoorrddss::  He pa tic ar tery; to mog raphy, X-ray com pu ted; an gi og raphy.

ÖÖZZEETT  AAmmaaçç::  Bu ça lış ma nın ama cı çok ke sit li bil gi sa yar lı to mog ra fik (ÇKBT) an ji yog ra fi sı ra sın da
gö rü len he pa tik ar ter var yas yon la rı nın pre va lan sı nı de ğer len dir mek tir. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Ab -
do mi nal tri fa zik ÇKBT in ce le me si nin bir par ça sı ola rak he pa tik ar ter an ji yog ra fi si ge çi ren ar dı şık
700 has ta nın gö rün tü le ri ret ros pek tif ola rak tek rar göz den ge çi ril di. He pa tik ar te ri yel ana to mi, sağ
ve sol he pa tik ar ter le rin ori jin le ri ve ak se su ar he pa tik ar ter le rin var lı ğı nı dik ka te ala rak Mic hels ta -
ra fın dan oluş tu ru lan bir sis te me gö re sı nıf lan dı rı la rak, ana to mik var yant la rın var lı ğı açı sın dan de -
ğer len di ril di ve ana liz edil di. BBuull  gguu  llaarr:: Beş  yüz  kırk  se kiz (%78.3) ol gu nor mal he pa tik ar te ri yel
ana to mi ye (tip 1), 152 (%21.7) ol gu var yant an to mi ye sa hip ti. En sık gö rü len var yant sol gas trik ar -
ter den kö ken alan sol he pa tik ar ter (tip 2), ikin ci sık var yant ise su pe ri or me zen te rik ar ter den kö -
ken alan sağ he pa tik ar ter di (tip 3). Ak se su ar sol ve sağ he pa tik ar ter ler (tip 5 ve 6) sı ra sıy la ol gu la rın
%2 ve %2.1’in de tes pit edil di. Mic hels sı nıf lan dır ma sı 8 (%1.1) ol gu da uy gu la na bi lir de ğil di. SSoo  --
nnuuçç::  Can lı ka ra ci ğer trans plan tas yon ve ri ci le ri nin git tik çe ar tan kul la nı lır lı ğı ve pri mer ve me tas -
ta tik ka ra ci ğer tü mör le ri ni te da vi et mek için gi ri şim sel ve ye ni cer ra hi tek nik le rin or ta ya çık ma sı
ne de ni i le he pa tik ar te ri yel ana to mi nin doğ ru ola rak be lir len me si önem li dir. ÇKBT an ji yog ra fi,
yük sek ka li te li üç bo yut lu re kons trük si yon gö rün tü le ri sağ lar ve he pa tik ar te rin nor mal ana to mi ve
var yant la rı nın no nin va ziv ola rak de ğer len di ril me si ne ola nak ve rir.    

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: He pa tik ar ter; bil gi sa yar lı to mog ra fi; an ji yog ra fi. 
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now led ge of the va ri a ti on of the he pa tic
vas cu la tu re is im por tant in li ver sur gery es-
pe ci ally in li ver trans plan ta ti on. Li ving re-

la ted li ver trans plan ta ti on, a sa fe and ef fi ca ci o us
tre at ment for end-sta ge li ver di se a se, is be co ming
in cre a singly fre qu ent be ca u se of the lack of com pa -
tib le ca da ve ric do nors.1 This pro ce du re al lows he -
althy adults to do na te a por ti on of the ir li ver to a
com pa tib le re ci pi ent.2 Ho we ver, li ving re la ted li -
ver trans plan ta ti on is tech ni cally mo re chal len ging
than ca da ve ric who le li ver trans plan ta ti on, sin ce
do nor li ver re sec ti on must be per for med in a way
that re sults in a well vas cu la ri zed graft wit ho ut da -
ma ge to the re ma i ning li ver of the do nor. The com-
p le xity of the he pa tic vas cu lar ana tomy con tri bu tes
to the dif fi culty of sur gi cal re sec ti on and the pre s-
en ce of va ri ants co uld chan ge the sur gi cal ap pro -
ach, thus, an exact de pic ti on of vas cu lar ana tomy
of the do nor li ver be fo re sur gery is cru ci al.3 In ad-
di ti on, aber rant he pa tic ar te ri es can be of ma jor sig-
ni fi can ce du ring the sur gery of the gall blad der, the
up per in tes ti nal tract and pan cre as and in he pa tic
ar te ri al in fu si on che mot he rapy vi a cat he ter for tre -
at ment of un re sec tab le ad van ced he pa tic tu mors.4-

7 Con ven ti o nal cat he ter an gi og raphy rep re sents the
gold stan dard of vas cu lar ima ging. Even tho ugh
usu ally con si de red sa fe, it may be as so ci a ted with
comp li ca ti ons that re sult from its in va si ve na tu re,
with a comp li ca ti on ra te of up to 1%.8 The in tro -
duc ti on of MDCT has gre atly im pro ved the ro le of
com pu ted to mog raphy (CT). in vas cu lar stu di es.
MDCT scan ners ha ve pro vi ded shor ter ima ge ac-
qu i si ti on ti mes, nar ro wer col li ma ti on, im pro ved
tem po ral and spa ti al re so lu ti on, dec re a sed mo ti on
and par ti al vo lu me ar ti facts and ne ar isot ro pic da -
ta ac qu i si ti on com pa red with sing le-de tec tor spi ral
CT. MDCT scan ners are par ti cu larly use ful for an-
gi og rap hic app li ca ti ons be ca u se they pro vi de lar -
ger ana to mic co ve ra ge, in cre a sed con trast
en han ce ment of the ar te ri es, and hig her lon gi tu di -
nal spa ti al re so lu ti on.9,10 Se ve ral aut hors ha ve re-
por ted that MDCT an gi og raphy was va lu ab le in
de li ne a ting he pa tic vas cu lar ana tomy. Re por ted ac-
cu racy of MDCT an gi og raphy was 97-98% com pa -
red with con ven ti o nal an gi og raphy for de tec ting
he pa tic ar te ri al va ri ants.11,12

The pur po se of this study was to as sess and de-
s cri be the pre va len ce of the va ri a ti ons in he pa tic
ar te ri es se en with MDCT an gi og raphy in a lar ge se-
ri es of pa ti ents. 

MA TE RI AL AND MET HODS
PA TI ENTS

From Ju ne 2008 to No vem ber 2008, the he pa tic ar-
te ri al ana tomy of the 722 con se cu ti ve pa ti ents who
un der went he pa tic ar tery an gi og raphy as part of
trip ha sic MDCT exa mi na ti on of the ab do men in
our de part ment was ret ros pec ti vely re vi e wed.
Twenty-two pa ti ents we re exc lu ded from the study
du e to the pre sen ce of pat ho lo gi cal con di ti ons li -
kely to af fect nor mal vas cu lar ana tomy (n= 8) and
se ve re ar te fact from res pi ra tory mo ti on (n= 14). All
of the ot her 700 pa ti ents, in whom the MDCT an-
gi og rap hic pro ce du re was tech ni cally ade qu a te and
pro vi ded ne ces sary da ta with op ti mum ar te ri al
opa ci fi ca ti on, we re inc lu ded in this study. The re
we re 407 (58%) ma le pa ti ents and 293 (42%) fe ma -
le pa ti ents. The me an age of the pa ti ents was 56.7
ye ars (ran ge 28 to 90). 

In for med con sent was ob ta i ned from all pa ti -
ents be fo re they un der went MDCT exa mi na ti on,
ac cor ding to a pro to col ap pro ved by the ins ti tu ti o -
nal re vi ew bo ard. Ho we ver, ap pro val and in for med
con sent we re not re qu i red for ret ros pec ti ve re vi ew
of pa ti ent ima ges. 

MDCT SCAN NING TECH NI QU E

All MDCT exa mi na ti ons we re per for med by using
a 16-sli ce MDCT scan ner (GE Light spe ed Ul tra,
Ge ne ral Elec tri cal Me di cal Systems, Mil wa u ke e,
Wisc.; USA). Pa ti ents we re exa mi ned whi le su pi ne
and all ima ges we re ac qu i red du ring a sing le bre -
ath hold, ex ten ding from the di ap hragm to the lo -
wer po le of the right kid ney for he pa tic ar te ri al
pha se of the trip ha sic ab do mi nal MDCT.  Ima ging
pa ra me ters we re as fol lows: tu be vol ta ge, 120 kV;
tu be cur rent, 120-240 mA, col li ma ti on, 16 x 1.25
mm; sli ce thick ness, 1.25 mm; in cre ment 0.6 mm;
tab le fe ed 11.2 mm/sec; and gantry ro ta ti on ti me,
0.5 sec. The ima ging da ta was ac qu i red du ring an
in tra ve no us in jec ti on of 120 mL of io di na ted con-
trast agent (Io di xa nol, Vi si pa qu e 320 mgI/mL, GE
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He alt hca re, Mil wa u ke e, Wisc.; USA) at a ra te of 4
ml/sec. The scan ning de lay is de ter mi ned with a
bo lus trac king tech ni qu e. The exa mi na ti on was ini-
ti a ted 5 se conds af ter the at te nu a ti on of re gi on of
in te rest po si ti o ned in the aor ta at the le vel of the
ce li ac trunk re ac hed 100 HU. For two-di men si o nal
(2D) and thre e-di men si o nal (3D) ima ge re cons -
truc ti on, the raw CT da ta we re pro ces sed on a se p-
a ra te work sta ti on (Ad van ced Work sta ti on 4.2, GE
He alt hca re, Mil wa u ke e, Wisc.; USA).

IMA GE ANALY SIS

The study was re gar ded as di ag nos tic when the vas-
cu lar struc tu res we re suf fi ci ently con trast en han -
ced to al low re li ab le de ter mi na ti on or exc lu si on of
ana to mic va ri ants. Analy sis of the ima ge da ta was
ba sed on axi al ima ges and 2D and 3D post pro ces -
sing ima ges (mul tip la nar re for mat ting, ma xi mum
in ten sity pro jec ti on and vo lu me ren de ring). In ter -
pre ta ti ons of all ima ges we re per for med ret ros pec -
ti vely by two ra di o lo gists and dis cre pan ci es we re
re sol ved by con sen sus. The he pa tic ar te ri al ana -
tomy was eva lu a ted and analy zed for the pre sen ce
of ana to mic va ri ants, clas si fi ed ac cor ding to a sys-
tem cre a ted by Mic hels by no ting the ori gins of the
right and left he pa tic ar te ri es and the pre sen ce of
any ac ces sory he pa tic ar te ri es (Tab le 1).13

RE SULTS
Ac cor ding to the clas si fi ca ti on by Mic hels ima ges
in 548 (78.3%) ca ses re ve a led nor mal ana tomy
(type 1), with both lo bes supp li ed by sing le ar te ri -
es ori gi na ting from the ce li ac trunk vi a the com-
mon and pro per he pa tic ar tery (Fi gu re 1). In 152
(21.7%) ca ses, ima ges re ve a led va ri ants of the he-
pa tic ar te ri al supply. The most com mon he pa tic
ar tery va ri ant in our se ri es was a rep la ced left he-
pa tic ar tery from the left gas tric ar tery (type 2: n=
51, 7.3%), (Fi gu re 2). The ot her va ri ants we re a re-
p la ced right he pa tic ar tery from the su pe ri or me -
sen te ric ar tery (type 3; n= 36, 5.1%), co e xis ten ce of
a rep la ced left he pa tic ar tery from the left gas tric
ar tery and a rep la ced right he pa tic ar tery from the
su pe ri or me sen te ric ar tery (type 4; n= 11, 1.6%),
an ac ces sory left he pa tic ar tery ari sing from left
gas tric ar tery (type 5; n= 14, 2%), an ac ces sory
right he pa tic ar tery ari sing from the su pe ri or me -
sen te ric ar tery (type 6; n= 15, 2.1%), co e xis ten ce of
an ac ces sory left he pa tic ar tery ari sing from left
gas tric ar tery, and an ac ces sory right he pa tic ar-
tery ari sing from the SMA (type 7; n= 4, 0.6%) and
a com mon he pa tic ar tery ari sing from the su pe ri -
or me sen te ric ar tery (type 9; n= 13, 1.9%), (Fi gu -
res 3, 4, 5). No pa ti ents had type 8 and 10 ana tomy.
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TABLE 1: Variability of the hepatic arteries according to the Michels’ classification compared to our study. 

LHA: Left hepatic artery, LGA: Left gastric artery, RHA: Right hepatic artery, SMA: Superior mesenteric artery, CHA: Common hepatic artery.

Anatomic 

Variation Description No. of cases in Michels’ study No. of cases in current study

(n= 200) (n= 700)

Type 1 Normal 55% (110) 78.3% (548)

Type 2 Replaced LHA from LGA 10% (20) 7.3% (51)

Type 3 Replaced RHA from SMA 11% (22) 5.1% (36)

Type 4 Replaced LHA+ Replaced RHA 1% (2) 1.6% (11)

Type 5 Accessory LHA 8% (16) 2.0% (14)

Type 6 Accessory RHA 7% (14) 2.1% (15)

Type 7 Accessory LHA + Accessory RHA 1% (2) 0.6% (4)

Type 8 Combinations of Replaced + Accessory hepatic arteries 2% (4) 0

Type 9 CHA from SMA 4.5% (9) 1.9% (13)

Type 10 CHA from LGA 0.5% (1) 0

Others 0 1.1% (8)



The Mic hels’ clas si fi ca ti on system was not app li -
cab le in 8 (1.1%) ca ses of our study po pu la ti on.
They we re a com mon he pa tic ar tery ori gi na ting
from the aor ta (n= 4, 0.6%), the right he pa tic ar-
tery ori gi na ting from the ce li ac axis (n= 2, 0.3%),
the right he pa tic ar tery ori gi na ting from the aor ta
(n= 1, 0.1%) and the left he pa tic ar tery ori gi na ting

from the ce li ac axis (n= 1, 0.1%) (Fi gu re 6). Tab le
1 sum ma ri zes the our re sults of MDCT analy sis of
the he pa tic ar te ri al system ac cor ding to the Mic -
hels’ clas si fi ca ti on system.  

DIS CUS SI ON
The va ri a ti ons of the he pa tic ar te ri al ana tomy has
be en wi dely des cri bed in the li te ra tu re. Mic hels’
clas sic au topsy se ri es of 200 dis sec ti ons, pub lis hed
in 1966, de fi ned the ba sic ana to mic va ri a ti ons in
he pa tic ar te ri al supply and has ser ved as the benc -
hmark for all sub se qu ent con tri bu ti ons in this
area.13 Mic hels des cri bed 10 types of con fi gu ra ti on
for the he pa tic ar tery, inc lu ding nor mal ana tomy
in type 1 and gat he ring all the ot her va ri ants in
types 2 to 10. The term ‘rep la ced’ was used by Mic -
hels to re fer to ca ses in which the en ti re blo od sup-
ply to a si de of the li ver ori gi na tes from an aty pi cal
lo ca ti on and the term ‘ac ces sory’ was used to re fer
to ca ses in which a blo od supply in ad di ti on to the
nor mal ar te ri al supply.13 Du e to the dif fi cul ti es in
an gi og rap hic dif fe ren ti a ti on bet we en rep la ced and
ac ces sory he pa tic ar te ri es, Mic hels’s clas si fi ca ti on
was mo di fi ed and simp li fi ed by Hi att in 1994.14 Hi -
att dis tin gu is hes only six ca te go ri es of con fi gu ra ti -
on for the he pa tic ar te ri al ana tomy: the nor mal
ana tomy (type 1), the rep la ced or ac ces sory left he-
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FI GU RE 1: Co ro nal ma xi mum in ten sity pro jec ti on ima ge shows clas sic (Mic -
hels type 1) he pa tic ar te ri al ana tomy (1: ce li ac axis, 2: com mon he pa tic ar-
tery, 3: sple nic ar tery, 4: left gas tric ar tery, 5: pro per he pa tic ar tery, 6:
gas tro du o de nal ar tery, 7: left he pa tic ar tery, 8: right he pa tic ar tery, 9: su pe -
ri or me sen te ric ar tery).

A B

FI GU RE 2: Coronal volume rendering (A) and maximum intensity projection (B) images show replaced left hepatic artery originating from the left gastric artery
(Michels type 2). (1: celiac axis, 2: common hepatic artery, 3: splenic artery, 4: left gastric artery, 5: right hepatic artery, 6: gastroduodenal artery, 7: replaced left
hepatic artery, 8: superior mesenteric artery).



pa tic ar tery ari sing from the left gas tric ar tery (type
2), the rep la ced or ac ces sory right he pa tic ar tery
ori gi na ting from the su pe ri or me sen te ric ar tery
(type 3), every com bi na ti on of do ub le rep la ced pat-
tern (type 4), the com mon he pa tic ar tery ari sing
from the su pe ri or me sen te ric ar tery (type 5) and
the com mon he pa tic ar tery ari sing di rectly from
the aor ta (type 6).14

Even tho ugh it is an ana to mi cal clas si fi ca ti on
ha ving less re le van ce in to day’s mo dern sur gi cal
prac ti ce than in the past, we re fer red to Mic hels’
clas si fi ca ti on to des cri be he pa tic ar tery va ri ants sin -
ce it is the most com monly used one.

In nor mal he pa tic ar te ri al ana tomy, the ce li ac
trunk ari ses from the ab do mi nal aor ta and splits in -
to thre e branc hes. The first branch is the left gas-
tric ar tery, af ter which the ves sel di vi des in to the
sple nic ar tery and the com mon he pa tic ar tery. The
com mon he pa tic ar tery then bi fur ca tes in to the
gas tro du o de nal ar tery and the pro per he pa tic ar-
tery, and the pro per he pa tic ar tery bi fur ca tes in to
the right he pa tic ar tery and the left he pa tic ar tery.
The nor mal he pa tic ar te ri al ana tomy was re por ted
in 55% of pa ti ents by Mic hels.13 Ho we ver, most of
an gi og rap hic stu di es sho wed a hig her ra te of nor-
mal he pa tic ana tomy.15-21 Ko ops et al and Arj han si -
ri et al re por ted that the pre va len ce of nor mal
he pa tic ana tomy was 79.1% and 80.5%, res pec ti -
vely.20,21 Li ke the se stu di es, our MDCT an gi og raphy

study sho wed a hig her ra te (78.3%) of nor mal he-
pa tic ar tery ana tomy. Ac cor ding to the Mic hels’
clas si fi ca ti on, the most com mon (11%) he pa tic ar-
te ri al va ri ant is a rep la ced right he pa tic ar tery ori -
gi na ting from the su pe ri or me sen te ric ar tery (type
3) and the se cond most com mon (10%) va ri ant is a
rep la ced left he pa tic ar tery ori gi na ting from the left
gas tric ar tery (type 2).13 Alt ho ugh most of con ven -
ti o nal and MDCT an gi og rap hic stu di es sho wed that
the most com mon va ri ant is type 3, in our study we
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FI GU RE 4: Co ro nal vo lu me ren de ring ima ge shows both rep la ced left he pa -
tic ar tery ori gi na ting from the left gas tric ar tery and rep la ced right he pa tic ar-
tery ori gi na ting from the su pe ri or me sen te ric ar tery (Mic hels type 4). (1: ce li ac
axis, 2: com mon he pa tic ar tery, 3: sple nic ar tery, 4: left gas tric ar tery, 5: re-
p la ced left he pa tic ar tery, 6:  midd le he pa tic ar tery, 7: gas tro du o de nal ar tery,
8: su pe ri or me sen te ric ar tery, 9: rep la ced right he pa tic ar tery).

A B

FI GU RE 3: Co ro nal ma xi mum in ten sity pro jec ti on (A) and vo lu me ren de ring (B)  ima ges show rep la ced right he pa tic ar tery ori gi na ting from the su pe ri or me sen-
te ric ar tery (Mic hels type 3). (1: ce li ac axis, 2: com mon he pa tic ar tery, 3: sple nic ar tery, 4: left gas tric ar tery, 5: left he pa tic ar tery, 6: gas tro du o de nal ar tery, 7:
su pe ri or me sen te ric ar tery, 8: rep la ced right he pa tic ar tery).



fo und that the most com mon va ri ant (7.3%) is type
2 and the se cond most com mon (5.1%) va ri ant is
type 3.16,17,19-23 Si mi lar to our study re sults, Su zu ki et
al and Chen et al re por ted the fre qu ency of type 2
va ri ants as 8% and 7.8% res pec ti vely, and the fre-
qu ency of type 3 va ri ant as 3.5% and 5.2% res pec -

ti vely.15,18 Re cog ni ti on of a rep la ced right he pa tic
ar tery is im por tant when per for ming pan cre a ti co -
du o de nec tomy and for por ta he pa tis dis sec ti on du -
ring he pa tic re sec ti on. The reby, if a he ad or
un ci na te pro cess pan cre a tic can cer in vol ves this
ves sel, it prec lu des the pa ti ent from sur gi cal re sec -
ti on.6 Al so, it is im por tant to iden tify a rep la ced left
he pa tic ar tery, pri or to the left he pa tec tomy sin ce
this ves sel must be li ga ted; the re cog ni ti on of this
va ri ant fa ci li ta tes por tal dis sec ti on be ca u se the ma -
jor ar te ri al branch to the left lo be of the li ver do es
not ne ed to be fo und in the por ta he pa tis.5,6

In our study, the ac ces sory left and right he pa -
tic ar te ri es (Mic hels type 5 and 6) we re iden ti fi ed
res pec ti vely in 2% and 2.1% of the pa ti ents. This
re sult is lo wer than that re por ted by Mic hels, but in
con cor dan ce to the most an gi og rap hic stu di -
es.6,13,16,18,20 The re was a ge ne ral va ri a bi lity in the
num ber of de tec ted ac ces sory he pa tic ar te ri es, with
lo wer ra tes of the se ana to mic pat terns in the re cent
an gi og rap hic stu di es. We con si de red that this dif-
fe ren ce is du e to the small si ze of the se ac ces sory
branc hes, ca u sing lo wer de tec ta bi lity by an gi og -
raphy. The dif fi culty in ima ging as so ci a ted with the
sub di vi si on in to ac ces sory or rep la ced aber rant he-
pa tic ar te ri es may le ad the ac ces sory ar te ri es to be
mis sed in an gi og raphy ge ne rally. In es tab lis hing
the ex tent of pro bab le isc he mic comp li ca ti ons re la -
ted to the loss of he pa tic ar te ri es it is es sen ti al to
know whet her an aber rant ar tery can be con si de -
red as rep la ced or an ac ces sory. Ho we ver, emb ryo -
lo gic and post mor tem stu di es ha ve shown that
even ac ces sory ar te ri es supply a spe ci fic ter ri tory
of the li ver, sug ges ting that the se ar te ri es sho uld be
con si de red as rep la cing ar te ri es as well.24,25

No ca ses of Mic hels type 8 and 10 va ri ants we -
re fo und in our study, whe re as the li te ra tu re re-
ports a me an pre va len ce of 0.4 ± 0.7% and 0.1 ±
0.2%, res pec ti vely.22 The pre va len ces of the ra re
ano ma li es not clas si fi ed by Mic hels ran ged from
1% to 14.7% in an gi og rap hic stu di es.15-21 The Mic -
hels’ clas si fi ca ti on system was not app li cab le in 8
(1.1%) ca ses of our study po pu la ti on. The com mon
he pa tic ar tery ari sing di rectly from the aor ta (Hi att
type 6) was se en in 0.6% of the pa ti ents in our
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FI GU RE 5: Co ro nal vo lu me ren de ring ima ge shows the com mon he pa tic ar-
tery ari sing from the su pe ri or me sen te ric ar tery (Mic hels type 9). (1: sple nic
ar tery, 2:  left gas tric ar tery, 3: su pe ri or me sen te ric ar tery, 4: com mon he pa -
tic ar tery, 5: pro per he pa tic ar tery, 6: gas tro du o de nal ar tery, 7: right he pa tic
ar tery, 8: left he pa tic ar tery). 

FI GU RE 6: Co ro nal vo lu me ren de ring ima ge shows right he pa tic ar tery ori -
gi na ting from the ce li ac axis (do ub le he pa tic ar tery). (1: ce li ac axis, 2: com-
mon he pa tic ar tery, 3: sple nic ar tery, 4: left gas tric ar tery, 5: left he pa tic ar tery,
6: gas tro du o de nal ar tery, 7: right he pa tic ar tery, 8: su pe ri or me sen te ric ar-
tery).



study. A ‘do ub le he pa tic ar tery’ as des cri bed by Fa -
sel et al re fers to a right or left he pa tic ar tery ori gi -
na ting from the ce li ac trunk or the aor ta.26 This
va ri ant was se en in 0.5% of pa ti ents in our study
po pu la ti on, a re sult si mi lar to that re por ted by Ko -
ops et al as se en in di gi tal subs trac ti on an gi og -
raphy.20 

In 1969, Red man and Re u ter re por ted that
most of the va ri a ti ons of the he pa tic ar tery ha ve a
litt le sur gi cal sig ni fi can ce.27 Ho we ver, to day, the
exact de pic ti on and de fi ni ti on of the he pa tic ar te -
ri al va ri ants are im por tant du e to the in cre a sing
ava i la bi lity of li ving re la ted li ver trans plant do nors
and the ad vent of in ter ven ti o nal and new sur gi cal
tech ni qu es to tre at both pri mary and me tas ta tic li -
ver di se a se. It is al so es sen ti al that in ter ven ti o nal
ra di o lo gists who per form he pa tic ar te ri al em bo li -
za ti on be fa mi li ar with both com mon and ra re he-
pa tic ar te ri al va ri ants, sin ce fa i lu re to re cog ni ze the
pre sen ce of an aber rant ves sel can ca u se in comp le -
te em bo li za ti on. 

Con ven ti o nal cat he ter an gi og raphy has tra di -
ti o nally be en used for the eva lu a ti on of vas cu lar ar-
c hi tec tu re, tho ugh re cently MDCT an gi og raphy
has be en emer ged as a no nin va si ve al ter na ti ve.9,10

MDCT of fers the la test ad van ce ments in CT tech-
no logy by com bi ning mul tip le rows of de tec tors
and fas ter gantry ro ta ti on spe e eds. MDCT tech no -
logy has furt her im pro ved the ca pa bi lity of spi ral
CT to pro vi de pre ci se and high de fi ni ti on vas cu lar
de ta ils no nin va si vely. The ra pid scan ning ca pa bi -
lity of MDCT al lows op ti mal pha se scan ning in a
short bre ath-hold, which is wit hin the ti me of dy-
na mic ad mi nis tra ti on of a sing le bo lus of con trast
ma te ri al. The ad van ta ges of in cre a sed z-axis co ve -
ra ge and thin ner sli ce ac qu i si ti on du ring the shor -
ter scan ning ti me ha ve re sul ted in im pro ved spa ti al
re so lu ti on and bet ter de pic ti on of vas cu lar de ta -

ils.9,10 Cham bers et al sho wed the abi lity of he li cal
CT wit ho ut re cons truc ti ons to cor rectly de pict he-
pa tic ar te ri al ana tomy, with 96% sen si ti vity and
87% spe ci fi city for de tec ting aber rant he pa tic ar-
te ri es.28 Ho we ver, 2D and 3D ima ges pro vi de bet-
ter de fi ni ti on and bet ter disp lay of the ana tomy and
co ur se of the ves sels, which re semb les tra di ti o nal
ar te ri og rams and pro vi des the sur ge on with a 3D
mo del of the pa ti ent’s ar te ri al ana tomy.22,23,29 Vo lu -
me ren de ring and ma xi mum in ten sity pro jec ti on
tech ni qu es are op ti mal cho i ces in si tu a ti ons when
the ves sels are tor tu o us. Ma xi mum in ten sity pro-
jec ti on ima ges are mo re use ful es pe ci ally for the
eva lu a ti on of smal ler branch ves sels and it is wi -
dely used in the as sess ment of the he pa tic vas cu la -
tu re.30 In the study by Byun et al the ma xi mum
in ten sity pro jec ti on tech ni qu e was fo und to be su-
pe ri or to vo lu me ren de ring tech ni qu e for he pa tic
ar te ri al as sess ment in terms of de pic ting ana to mic
va ri a ti ons and of post pro ces sing ti me in MDCT an-
gi og raphy.31

A li mi ta ti on of this study is that we do not ha -
ve con ven ti o nal an gi og rap hic or sur gi cal con fir -
ma ti on of the ac cu racy of the MDCT fin dings.
Ho we ver, the ove rall pre va len ce of he pa tic ar te ri -
al va ri ants in our study is in con cor dant with that
des cri bed in the con ven ti o nal cat he ter an gi og raphy
li te ra tu re. 

CONC LU SI ON
Du e to the in cre a sing ava i la bi lity of li ving re la ted
li ver trans plant do nors and the ad vent of in ter ven -
ti o nal and new sur gi cal tech ni qu es to tre at both
pri mary and me tas ta tic li ver di se a ses, the exact de-
pic ti on of the he pa tic ar te ri al ana tomy is im por -
tant. MDCT enab les high qu a lity 3D re cons truc ted
ima ges and al lows no nin va si ve eva lu a ti on of nor-
mal ana tomy and va ri ants of he pa tic ar tery.
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