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AIM: To as s e s s  th e  h e patic arte rial variations  on Multide te ctor CT (MDCT) and its  clinical s ignificance  in h e patobiliary
proce dure s . MATERIALS AND METHODS: Th is  w as  a re tros pe ctive  s tudy in w h ich  1000 pos t-contras t CT s cans
of th e  abdom e n w e re  re vie w e d at th e  De partm e nt of Radiology be tw e e n July 2011 and June  2012. All CT's  in w h ich
arte rial ph as e  im aging w as  pe rform e d w e re  include d. Pos ts urgical cas e s  and cas e s  of vas cular th rom bos is  and
arte riove nous  m alform ation w e re  e xclude d from  th e  s tudy. RESULTS: Out of th e  10 M itch e l's  h e patic arte rial
variations , 9  w e re  s e e n in th e  s tudy coh ort. Type  I w as  th e  m os t com m on as  678 (67% ) patie nts  h ad it. Type  II
variation w as  s e e n in 178 (17% ) patie nts , type  III in 34 (3.4% ) type  V in 25 (2.5% ) patie nts . Apart from  th is , w e  found
17 type s  of rare  variations  in w h ich  th e  m os t com m on w e re  com m on h e patic arte ry aris ing dire ctly from  aorta (0.7% ),
righ t h e patic arte ry aris ing from  aorta and le ft h e patic arte ry aris ing from  le ft gas tric arte ry (0.6% ) and both  righ t
and le ft h e patic arte rie s  aris ing from  ce liac axis  (0.4% ). CONCLUSION: Th is  is  one  of th e  large s t s tudie s  in As ia
on th is  topic. Majority of Pak is tani population h as  conve ntional h e patic arte rial anatom y but th e  type s  of variations
note d are  m ore  dive rs e . Of note  a gre ate r pe rce ntage  h ad type  II anatom y w h ich  incre as e s  com ple xity of h e patic
trans plant s urge ry.
Keywords: H e patic arte rial variations , M itch e l’s  clas s ification, H e patobiliary s urge ry.

ABSTRACT

Introduction

In uppe r abdom inal s urge ry, h e patic arte rial blood
flow  s h ould be  pre s e rve d w h e ne ve r pos s ible  to
avoid or m inim iz e  s e rious  h e patic is ch e m ic com pli-
cations . O ne  can be s t ach ie ve  th is  by re cogniz ing
pote ntially ch alle nging are as  of th e  h e patic arte rial
anatom y and th re e -dim e ns ional (3D) de taile d
e valuation in re lation to th e  adjace nt organ at
pre ope rative  im aging.1 Eve n in inte rve ntional radio-
logy, pre pro-ce dural CT e valuation of th e  ce liac
axis  and h e patic arte rial anatom y can h e lp one
pe rform  and inte rpre t th e  findings  of diagnos tic
angiograph y for intra-arte rial m anage m e nt of
h e patic tum ors  and pe rform  e m boloth e rapy for
h ae m orrh age .2,3 Th e re fore , diagnos tic as  w e ll as

inte rve ntional radiologis ts  s h ould be  fam iliar w ith
th e  s pe ctrum  and cros s - s e ctional and 3D appe a-
rance s  of variations  in th e  ce liac axis  and h e patic
arte ry anatom y.

Material and Methods

Afte r approval from  Ins titutional Re vie w  Board and
Eth ics  com m itte e , a re tros pe ctive  s tudy w as  done
in w h ich  1000 pos t-contras t CT s cans  of th e  abdo-
m e n w e re  re vie w e d th at h ad be e n pe rform e d on
TO SH IBA 320 s lice  CT be tw e e n July 2011 and
June  2012. CT s cans  w ith  arte rial ph as e  im age
acq uis ition w e re  include d.Pos ts urgical cas e s  and
cas e s  of vas cular th rom bos is  and arte rio ve nous
m alform ation w e re  e xclude d from  th e  s tudy.
Th e  origin of h e patic arte rie s  w as  cate goriz e d
according to M itch e l’s  clas s ification (Tab. 1).
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Results

O ut of th e  10 M itch e l’s  h e patic arte rial variations ,
9  w e re  obs e rve d in s tudy coh ort (Fig.1 and 2). Type
I w as  m os t com m on as  678 (67% ) patie nts  h ad it
(Fig. 3). Type  II variation (Fig. 4) w as  s e e n in 178
(17% ) patie nts , type  III (Fig. 5) in 34 (3.4% ) type
V (Fig. 6) in 25 (2.5% ) patie nts .
Apart from  th is , w e  als o found 17 type s  of rare
variations  in w h ich  th e  m os t com m on w e re  com m on
h e patic arte ry (CH A) aris ing dire ctly from  aorta
(0.7% ) (Fig. 7), righ t h e patic arte ry (RH A) aris ing
from  aorta and le ft h e patic arte ry (LH A) aris ing
from  le ft gas tric arte ry (0.6% ) (Fig. 8) and both
righ t and le ft h e patic arte rie s  aris ing from  ce liac
axis  (0.4% ).

Types Description

I

II

III

IV

V

VI

VII

VIII

IX

X

Entire  h e patic trunk  aris ing from  CH A

Re place d LH A from  LGA

Re place d RH A from  SMA

Re place d LH A and re place d RH A

Acce s s ory LH A from  LGA

Acce s s ory RH A from  SM A.

Acce s s ory RH A and acce s s ory LH A

Re place d LH A and acce s s ory RH A or
re place d RH A and acce s s ory LH A

Entire  h e patic trunk  aris ing from  SM A

Entire  h e patic trunk  aris ing from  LGA

Table 1 : Mitch e l's  Clas s ification of H e patic Arte rial Variations

Figure 1: Pie  ch art s h ow ing th e  com paris on of re s ult of clas s ical
type  1 anatom y and oth e r variations

Figure 2:  Bar ch art s h ow ing th e  re s ult of diffe re nt type s  of h e patic
arte rial variations

Figure 3: Coronal MIP im age  s h ow ing clas s ical type  I h e patic
arte rial anatom y.

Figure 4: Obliq ue  MIP im age  s h ow ing re place d le ft h e patic arte ry
from  le ft gas tric arte ry (type  II)

Conventional

Variants

Hepatic Arterial Anatomy

Types of Variants

VARIANTS

Type II Type III Type IV Type V Type VI Type
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Type
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Type IX Type X Rare
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O th e r variants  w e re :
 -  M ain RH A aris ing dire ctly from  Aorta, CH A
dividing into LH A and acce s s ory RH A.
 - Main RH A from  CH A, Acce s s ory RH A from  Aorta.
 - Main RH A dire ctly from  ce liac axis , Acce s s ory
RH A from  CH A.
- Main RH A aris ing from  Supe rior m e s e nte ric arte ry

Figure 5: Coronal MIP im age  s h ow ing re place d RH A from  SMA
(type  III).

Figure 6: Obliq ue  MIP im age  s h ow ing Acce s s ory LH A from  LGA
(type  V).

Figure 7: Axial MIP im age  s h ow ing CH A aris ing dire ctly from
Aorta

Figure 8: Obliq ue  MIP im age  s h ow ing RH A aris ing dire ctly from
Aorta and re place d LH A from  LGA
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care  ne e ds  to be tak e n in th is  re gion s o as  not to
inadve rte ntly injure  s uch  an arte ry during dis s e ction.
Th is  is  e s pe cially im portant be caus e  patie nts  w ith
pancre atic h e ad tum ors  are  ofte n jaundice d. Unlik e
th e  non jaundice d patie nt, in w h om  th e  portal blood
flow  can s us tain viability of th e  live r, th e  live r in th e
jaundice d patie nt is  prone  to h e patic ne cros is  if th e
arte rial blood flow  is  com prom is e d.9  Th e re fore , th e
s urge on m ay ch oos e  biliary drainage  for th e  jaun-
dice d patie nt w ith  re place d righ t h e patic arte ry to
re lie ve  th e  jaundice  be fore  pancre atico duode -
ne ctom y.
In re ce nt ye ars , clinical data h ave  s h ow n h e patic
arte ry infus ional ch e m oth e rapy to h ave  e fficacy as
adjuvant to re s e ction in controlling h e patic di-
s e as e .10 Th e  goal of intra-arte rial ch e m oth e rapy is
to provide  uniform  pe rfus ion of th e  ch e m oth e ra-
pe utic age nt th rough out th e  live r. Th e  cath e te r is
s urgically place d via an arte riotom y in th e  gas tro-
duode nal arte ry w ith  th e  cath e te r tip ins e rte d up
to-but not b e yond-th e  junction of th e  gas tro-
duode nal arte ry and th e  com m on h e patic arte ry.
Variant arte rial anatom y doe s  not ne ce s s arily
pre clude  a patie nt from  place m e nt of a pum p.
Re cognition of a re place d or an acce s s ory arte ry
is  im portant s o th at th e  ve s s e l can be  ligate d at
th e  tim e  of cath e te r place m e nt to allow  uniform
pe rfu s ion of th e  h e patic pare nch ym a.11 Th e
lim itation of th is  s tudy include  th at th e  variations
w e re  not confirm e d on conve ntional angiograph y.

(SMA), CH A dividing into LH A and acce s s ory RH A.
- Re place d both  RH A (from  SMA) and LH A (from
le ft gas tric arte ry) w ith  acce s s ory RH A from  CH A.
- Acce s s ory RH A from  ce liac axis .
- Acce s s ory LH A from  CH A.
- RH A aris ing dire ctly from  Aorta, LH A from  CH A.
- RH A aris ing dire ctly from  ce liac axis , LH A from
CH A.
- RH A aris ing dire ctly from  ce liac axis , LH A re place d
from  le ft gas tric arte ry (LGA).
- RH A re place d from  SMA, LH A aris ing from  ce liac
axis .
- Main RH A and LH A aris ing dire ctly from  ce liac
axis  w ith  acce s s ory LH A from  LGA.
- Main and acce s s ory RH A from  ce liac axis , LH A
re place d from  LGA.
- Main RH A and acce s s ory LH A from  ce liac axis ,
m ain LH A from  CH A.

Discussion

Living re late d live r trans plantation (LRLT) is  an
e xce lle nt tre atm e nt m e th od for patie nts  w ith  e nd-
s tage  live r dis e as e . As s e s s m e nt of th e  h e patic
arte rial anatom y is  one  of th e  m os t im portant s te ps
in th e  pre ope rative  e valuation of pote ntial live r
donors  be caus e  h e patic arte rial anatom y is  e xtre -
m e ly variable  and s om e  anatom ic variations  m ay
ne ce s s itate  m odification of th e  s urgical approach .4-6

A re place dor acce s s ory le ft h e patic arte ry from  th e
le ft gas tric arte ry is  not im portant in a donor, w h os e
le ft lobe  is  going to be  le ft in place , but it is  re le vant
in a re cipie nt be caus e , during native  live r re m oval,
e xtra s te ps  are  re q uire d to ligate  it at th e  origin.7

Ide ntification of a re place d righ t h e patic arte ry is
critical w h e n pe rform ing pancre aticoduode ne ctom y
and for porta h e patis  dis s e ction during h e patic
re s e ction. W h e re as  th e  righ t h e patic arte ry us ually
cours e s  ante rior to th e  righ t portal ve in, th e  re place d
righ t h e patic arte ry originate s  from  th e  SM A,
cours e s  pos te rior to th e  m ain portal ve in in th e
portacaval s pace , and clas s ically as ce nds  pos te ro-
late ral to th e  com m on bile  duct.8 Palpation for th e
pre s e nce  of th e  arte ry can be  unre liable  w h e n th e re
is  portal inflam m ation, e nlarge d portal lym ph  node s ,
or an e xis tingbiliary s te nt. In a patie nt w ith  cance r
in th e  pancre atic h e ad or uncinate   proce s s , a
re place d righ t h e patic arte ry m ay be  involve d by
tum or, pre cluding th e  patie nt from  s urgical re s e ction.
If th e  righ t h e patic arte ry is  not involve d, particular

Conclusion

Th is  is  one  of th e  large s t s tudie s  in As ia on th is
topic. Majority of Pak is tani population h as  conve n-
tional h e patic arte rial anatom y but th e  type s  of
variations  note d are  m ore  dive rs e . Of note  a gre ate r
pe rce ntage  h ad type  II anatom y w h ich  incre as e s
com ple xity of h e patic trans plant s urge ry.
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