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Introduction

State -of-th e -art m ultide te ctor com pute d tom ograph ic
(MDCT) te ch nology h as  re place d invas ive  angio-
graph y for e valuation of patie nts  s us pe cte d to h ave
aortic dis e as e . Alth ough  m os t aortic dis e as e  is  as s o-
ciate d w ith  ath e ros cle ros is  (i.e ., ane urys m s  and dis s -
e ction), th e  s pe ctrum  of aortic dis e as e  is  vas t and
include s  various  conge nital and acq uire d e ntitie s .
Radiologis ts  s h ould be  fam iliar w ith  uncom m on aortic

dis e as e s , w h ich  are  divide d into th os e  th at are  con-
ge nital in origin and acq uire d dis orde rs , and w ith
th e ir findings  at m ultide te ctor CT.1 Im aging infor-
m ation th at is  im portant to s urge ons  include s  th e
diagnos is , location of le s ion and e xte nt of dis e as e .
Th e  purpos e  of our s tudy w as  to as s e s s  th e  accuracy
of MDCT in diffe re ntiating am ong diffe re nt aortic
dis e as e s .

Brief Anatomy of Aorta:

Aorta h as  tw o m ajor com pone nts ; Th oracic aorta
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PURPOSE: To e valuate  th e  re liability of 128 s lice  Multide te ctor com pute d tom ograph ic (MDCT) angiograph y in
diffe re ntiating diffe re nt type s  of aortic dis e as e s  and for pre ope rative  aortic m orph ologic as s e s s m e nt. MATERIALS

AND METHODS: 116 patie nts  unde rw e nt pre -ope rative  CT aortograph y on 128 s lice  Tos h iba CT s canne r in th e
Radiology de partm e nt of Re h m an Me dical Ins titute  Pe s h aw ar, ove r a pe riod of one  ye ar. W ith  a bre ath -h old of
15 to 20 s e conds  and 1 or 2 m L/k g (80 to 150 m L) of nonionic contras t by pow e r inje ctor at 3 to 5 m L/s , axial
im age s  from  above  th e  arch  to th e  fe m oral arte rie s  w e re  obtaine d and re cons tructe d at 0.5 m m  inte rvals . ECG
gate d s tudy w as  done  in th os e  cas e s  h aving s us picion of aortic root involve m e nt on e ch ocardiograph y. Pre -
contras t s cans  w e re  obtaine d in patie nts  w ith  s ym ptom s  of acute  aortic s yndrom e . Axial im age s  w e re  re form atte d
to yie ld 3-dim e ns ional (3D) im age s . Im age s  w e re  re vie w e d on 5.1 vitre a w ork s tation for type  and location of
path ologic le s ions . Im aging findings  w e re  com pare d w ith  s urgical findings . RESULTS: Th e  type s  of aortic
abnorm alitie s  pre s e nt in th e  patie nts  include d: Coarctation (25% ), th oracic aortic ane urys m s  (22% ), Dis s e ctions
(19 % ), Th oraco-abdom inal diffus e  aortic e ctas ia (2% ), Ps e udo ane urys m s / Mycotic ane urys m s  (2% ), PDA
ane urys m s  (3% ), Inte rrupte d aorta (2% ), Righ t s ide d aortic arch  (2% ), Kom m e re ll dive rticulum  (2% ), aortitis
(2% ), m idaortic s yndrom e  (1% ) and le rich e  s yndrom e  (1% ). Ath e ros cle ros is  w as  s e e n in m ultiple  Aortogram s .
Diffe re nt anatom ical conge nital variations  w e re  s e e n; com m one s t w as  com m on origin of righ t brach ioce ph alic
and le ft com m on carotid arte rie s . Abe rrant righ t s ubclavian arte ry w as  s e e n in 2 of th e  cas e s . Righ t s ide d aortic
arch  w as  als o s e e n in 2 cas e s . Th e  accuracy of diagnos is  by CT w as  100% . CONCLUSION: MDCT w ith  th e  us e
of m ultiplanar re cons truction e nable s  h igh ly accurate  diffe re ntiation am ong dis e as e s  of th e  aorta. MDCT
angiograph y w ith  m ultiplanar and th re e -dim e ns ional te ch niq ue s  s h ould be  th e  m e th od of ch oice  for pre ope rative
m orph ologic as s e s s m e nt of aortic dis e as e s  in adult patie nts .
Key words: Aortic dis e as e s , aortic ane urys m , aortic dis s e ction, m ultide te ctor CT.
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and abdom inal aorta. Th e  th oracic aorta can be
divide d into s e ve ral s e gm e nts , nam e ly, th e  root,
as ce nding aorta, arch , and de s ce nding aorta. Th e
root h as  th re e  com pone nts : th e  annulus , th e  s inus e s
of Vals alva and th e  s inotubular junction. Th e  coronary
arte rie s  originate  from  th e  s inus e s  adjace nt to th e
s inotubular junction. Th e  as ce nding aorta e xte nds
from  th e  s inotubular junction to th e  origin of brach io-
ce ph alic arte ry. Th e  arch  e xte nds  from  th e  brach io-
ce ph alic arte ry origin to th e  le ft s ubclavian arte ry
origin. Its  m os t dis tal as pe ct, w h ich  is  ofte n s ligh tly
narrow e d, is  te rm e d th e  “aortic is th m us .” Th e  de s ce n-
ding th oracic aorta e xte nds  from  th e  ligam e ntum  ar-
te rios um  to th e  le ve l of th e  diaph ragm atic h iatus .2

Th e  m os t proxim al portion of th e  de s ce nding th oracic
aorta appe ars  s ligh tly dilate d and is  calle d th e  aortic
s pindle .3 Th re e  gre at arte rial branch e s  aris e  s e q ue n-
tially from  th e  aortic arch . Th e  innom inate  arte ry is
th e  firs t and typically th e  large s t branch  and is  us ually
s e e n m ore  caudally th an th e  oth e r branch e s  on
trans ve rs e  CT im age s . It give s  ris e  to th e  righ t s ub-
clavian and righ t com m on carotid arte rie s . Th e  le ft
com m on carotid arte ry aris e s  ne xt at a m ore  ce ph alad
le ve l and h as  th e  s m alle s t diam e te r of th e  th re e
m ajor arte rial branch e s . Th e  le ft s ubclavian arte ry
is  th e  th ird branch  and aris e s  from  th e  pos te rior
s upe rior portion of th e  aortic arch .Th is  norm al
branch ing patte rn is  s e e n in about 70%  of individuals .4

Th e  m os t com m on variation is  a com bine d origin of
th e  innom inate  and le ft com m on carotid arte rie s ,
w h ich  is  s e e n in about 20 - 30%  of individuals . Th e
abdom inal aorta e xte nds  from  th e  diaph ragm  to th e
le ve l of th e  fourth  lum bar ve rte bra, w h e re  it bifurcate s
into th e  righ t and le ft com m on iliac arte rie s . Th e
abdom inal aorta give s  ris e  to im portant s ingle  and
paire d branch e s . Th e  s ingle  branch e  s   aris e  ante riorly
and s upply th e  ante rior abdom e n, w h e re as  th e  paire d
branch e s  aris e  late rally and s upply th e  pos te rior
abdom e n. Th e  s ingle  branch e s  include  th e  ce liac
trunk , w h ich  aris e s  clos e  to th e  diaph ragm atic crus ;
th e  s upe rior m e s e nte ric arte ry, w h ich  aris e s  im m e -
diate ly caudally; and th e  infe rior m e s e nte ric arte ry,
w h ich  aris e s  jus t above  th e  aortic bifurcation.5 Th e
unpaire d m iddle  s acral arte ry aris e s  from  th e  pos te rior
te rm inal portion of th e  abdom inal aorta. Th e  paire d
abdom inal aorta branch e s  are , from  ce ph alad to
caudal, th e  infe rior ph re nic arte rie s , s uprare nal and
re nal arte rie s , gonadal arte rie s , and s e ve ral paire d

lum bar arte rie s . Variations  of th e  abdom inal aorta
branch e s  are  com m on and k now le dge  of th e s e  varia-
tions  facilitate s  th e ir accurate  ide ntification and pro-
te ction during s urge ry.6

Aortic measurements:

Accurate  m e as ure m e nt of th e  aorta is  vital in follow -
up of aortic dis e as e s  e s pe cially in th oracic aortic
ane urys m s  and de te rm ining s uitability for s urgical
or e ndovas cular re pair. Aortic m e as ure m e nts  are
m ade  in true  s h ort axis  proje ction acq uire d from  dou-
ble  obliq ue  vie w s , from  one  blood-w all boundary to
th e  oth e r. W ith  CT, ECG gating is  e s s e ntial for
accurate  m e as ure m e nt, particularly in th e  as ce nding
aorta (Fig. 1). Bas e d on norm ative  data colle cte d
from  a large  s am ple  population in a s tudy, th e  intra-

lum inal diam e te r of th e  as ce nding aorta (m e an ± 2
SDs ) in young adults  (20 - 40 ye ars ) h as  be e n s h ow n
to vary be tw e e n 35.6 and 37.8 m m  for w om e n and
m e n, re s pe ctive ly, w ith  a s tatis tically s ignificant line ar
as s ociation w ith  age , s e x, de s ce nding aortic diam e te r,
and pulm onary arte ry diam e te r.7 Th e  aorta tape rs
dis tally, w ith  th e  norm al de s ce nding aorta alw ays
s m alle r in calibe r th an th e  as ce nding aorta in h e alth y
individuals . Th e  proxim al de s ce nding aorta is  cons i-
de re d abnorm al w h e n it e xce e ds  2.63 cm , and th e
dis tal de s ce nding aorta is  cons ide re d abnorm al w h e n
it e xce e ds  2.43 cm  in diam e te r.8,9  Th e  norm al abdo-
m inal aorta us ually doe s  not e xce e d 2 cm  in diam e te r
in h e alth y individuals .10 Table  (Tab. 1) provide s  prac-
tical value s  of th e  ge ne rally acce pte d m axim al norm al

A B

Figure 1: Me as ure m e nt of aortic s iz e  by CT s can. (a) Double
obliq ue  s h ort axis  im age  of m id as ce nding aorta acq uire d from
orth ogonal coronal and s agittal im age s  at th e  le ve l of m id as ce nding
aorta. (b) Th e  th oracic aortic diam e te rs  w e re  m e as ure d at diffe re nt
le ve ls  as  follow s : 1, aortic valve  s inus ; 2, proxim al as ce nding aorta

at th e  le ve l of th e  righ t pulm onary arte ry; 3, proxim al to th e
innom inate  arte ry; 4, proxim al trans ve rs e  aortic arch ; 5, dis tal

trans ve rs e  aortic arch ; and 6, aortic is th m us .
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diam e te rs  of th e  as ce nding, de s ce nding, and abdo-
m inal aorta. In e xplaining th e  diam e te r diffe re -nce s ,
one  s h ould cons ide r th e  nature  of th e  ch ange s  in
th e  diam e te r of an aging aorta, w h ich  grow s  rough ly
1 m m  pe r ye ar.11

aortic anom alie s , com m on and s om e  uncom m on
e ncounte re d acq uire d aortic dis e as e s  and role  of
MDCT in acute  aortic s yndrom e .

Segment Size

As ce nding

De s ce nding th oracic

Abdom inal

4

3

2

Table 1: Maxim al Norm al Aortic Diam e te r

Materials and Methods

116 patie nts  unde rw e nt CT aortograph y on 128 s lice
Tos h iba CT s canne r in th e  Radiology de partm e nt of
Re h m an M e dical Ins titute  Pe s h aw ar, ove r a pe riod
of one  ye ar. W ith  a bre ath -h old of 15 to 20 s e conds
and 1 or 2 m L/k g (80 to 150 m L) of nonionic contras t
by pow e r inje ctor at 3 to 5 m L/s , axial im age s  from
above  th e  arch  to th e  fe m oral arte rie s  w e re  obtaine d
and re cons tructe d at 0.5 m m  inte rval. Pre -contras t
s cans  w e re  obtaine d in patie nts  w ith  s ym ptom s  of
acute  aortic s yndrom e . Axial im age s  w e re  re form atte d
to yie ld 2-dim e ns ional (2D) im age s  and 3-dim e ns ional
(3D) im age s . Im age s  w e re  re vie w e d on 5.1 vitre a
w ork s tation for type  and location of path ologic le s ions .
Im aging findings  w e re  com pare d w ith  s urgical
findings .

Technique:

In e valuation of th e  aorta, m ultide te ctor CT angio-
graph y protocol w as  prim arily non-gate d. H ow e ve r,
in s om e  s pe cific s ituations , e le ctrocardiograph ically
(ECG) - gate d s tudie s  w e re  pe rform e d e .g. w h e n th e
conce rn w as  to as s e s s  aortic root involve m e nt, vis ua-
liz ation of th e  coronary arte rie s  and for be tte r de line -
ation of th e  ve ntricular and atrial s e pta and cardiac
ch am be rs . To de cre as e  th e  e ffe ctive  radiation dos e ,
diffe re nt dos e  m odulation te ch niq ue s  w e re  us e d. In
particular, 100 k V w as  us e d in all pe diatric patie nts
and in s e le cte d adults  (body w e igh t le s s  th an 9 0k g).
In th is  article , w e  re vie w e d cas e s  w ith  conge nital

Results

Th e  type s  of aortic abnorm alitie s  pre s e nt in th e
patie nts  include d: Coarctation (25% ), th oracic aortic
ane urys m s  (22% ), Dis s e ctions  (19 % ), Th oraco-
abdom inal diffus e  aortic e ctas ia (2% ), Ps e udo
ane urys m s / M ycotic ane u rys m s  (2% ), PDA
ane urys m s  (3% ), Inte rrupte d aorta (2% ), Righ t s ide d
aortic arch  (2% ), Kom m e re lls  dive rticulum  (2% ) and
aortitis  (2% ), m idaortic s yndrom e  (1% ) and le rich e
s yndrom e  (1% ). Ath e ros cle ros is  w as  s e e n in m ultiple
Aortogram s . Diffe re nt anatom ical conge nital variations
w e re  s e e n; com m one s t w as  com m on origin of righ t
brach ioce ph alic and le ft com m on carotid arte rie s .
Abe rrant s ubclavian arte ry w as  s e e n in 2 of th e
cas e s . Righ t s ide d aortic arch  w as  als o s e e n in 2
cas e s . Th e  accuracy of diagnos is  by CT w as  100% .

Discussion

Aortic Dilatation:

Th e  norm al aortic annulus  m e as ure s  26.3 m m  ± 2.8
m m  in th e  coronal plane  and 23.5 ± 2.7 m m  in th e
s agittal plane  w ith  no s ignificant ch ange  be tw e e n
s ys tole  and dias tole , according to a s tudy publis h e d
in 2008 by Tops  e t al.12 Th e  norm al as ce nding aorta
m e as ure s  3.6 cm  in fe m ale s  and 3.8 cm  in m ale s .13

Th e  proxim al de s ce nding aorta is  cons ide re d e nlar-
ge d w h e n it e xce e ds  2.6 cm  and th e  dis tal de s ce nding
aorta is  cons ide re d e nlarge d w h e n it e xce e ds  2.4
cm . H ow e ve r, for s im plicity, th e  as ce nding aorta is
cons ide re d to be  e nlarge d w h e n it is  large r th an
4 cm  and th e  de s ce nding aorta w h e n it is  large r th an
3 cm . An ane urys m  is  diagnos e d w h e n th e  as ce nding
aorta is  large r th an 5 cm  and th e  de s ce nding aorta
is  large r th an 4 cm .13 H igh  ris k  for aortic rupture  or
dis s e ction is  w h e n aortic diam e te r e xce e ds  6 cm  for
de s ce nding th oracic aorta and 7cm  for abdom inal
aorta. Aortic root dilatation is  as s ociate d w ith  ris k
factors  of coronary arte ry dis e as e  and pre dicts
cardiac failure , s trok e , and all caus e s  of cardiovas -
cular m ortality.14



Figure 2 (a,b,c&d): (a,b&c) Curve d coronal, axial re form atand
3D voulm e  re nde re d im age s  s h ow ing large  as ce nding aortic

ane urys m  involving th e  s inus  of vals alva and as ce nding aorta.
(d) Volum e  re nde re d 3D  re form atte d im age  of CT Aortogram   in

a young patie nt h aving pe ar s h ape d dilate d aortic root and
as ce nding aorta w ith  e fface m e nt of th e  s inotubular junction

cons is te nt w ith  Annuloaortic e ctas ia.
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In our s tudy, 22 patie nts  h ad aortic root dilatation or
e ctas ia and tw o patie nts  h ad diffus e  e ctas ia of
th oracoabdom inal aorta.

Annuloaortic Ectasia:

Annuloaortice ctas ia is  s ym m e tric dilation of th e  aortic
root and as ce nding aorta w ith  e fface m e nt of th e
s inotubular junction. Th e  as ce nding aorta h as  a pe ar
s h ape d appe arance  and th e  arch  is  of norm al calibe r.
It m os t com m only occurs  w ith  Marfan s yndrom e .
As ce nding aortic ane urys m  is  als o s e e n in s yph ilis ,
bicus pid aortic valve , aortitis , and pos tope rative
patie nts . (Fig. 2d) s h ow s  3D  re form atte d im age  of
CT Aortogram  in a young patie nt h aving pe ar s h ape d
dilate d aortic root and as ce nding aorta w ith  e fface -
m e nt of th e  s inotubular junction cons is te nt w ith
annuloaortice ctas ia.

D

C

B

A
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Aneurysm:

An ane urys m  is  de fine d as  pe rm ane nt localiz e d
dilation of th e  aorta, e ith e r 50%  or 2 s tandard
de viations  large r th an norm al e xpe cte d diam e te r for
th at aortic s e gm e nt.15 Ane urys m s  are  m os t com m on
in th e  as ce nding s e gm e nt (60% ), follow e d by de s -
ce nding s e gm e nt (40% ) and arch  (10% ). Both  th oracic
and abdom inal s e gm e nts  are  affe cte d in 10%  of
patie nts  w ith  aortic ane urys m .16 Ane urys m s  are
clas s ifie d as  e ith e r fus iform  or s accular. A fus iform
ane urys m  h as  s ym m e trical dilation involving th e
e ntire  circum fe re nce  of th e  aortic w all, w h ile  a s ac-
cular ane urys m  is  m ore  localiz e d w ith  outpouch ing
of one  portion of th e  aortic w all. All th e  th re e  m ural
laye rs  are  involve d in true  ane urys m  and not involve d
w ith  ps e udoane urys m s  (fals e  ane urys m s ), w h ich  are
ofte n as s ociate d w ith  intim al and, occas ionally, m e dial
dis ruption. Ps e udoane urys m s  are  us ually s accular
and are  m os t com m only th e  re s ult of traum a, infe ction,
ins trum e ntation, or pe ne trating ath e ros cle rotic ulce rs .
W h e n a s accular ane urys m  h as  a w ide  ne ck , th e re
is  a h igh  pos s ib ility th at it is  a m ycotic ane urys m
(Fig. 3). In our s tudy, as ce nding aortic ane urys m s
w e re  in s e e n in 22 cas e s . Th e s e  patie nts  h ad true
fus iform  ane urys m s  (Fig. 2a,b& c). One  patie nt h ad
bicus pid aortic valve .

Figure 3: 50 ye ars  old fe m ale  w ith  s accular m ycotic ane urys m
of aorta and ce liac arte ry. Sagittal im age s  s h ow  m ultile ve l

s pondylodis citis  cons is te nt w ith  carie s  s pine . Th e  ane urys m  h as
a w ide  ne ck  and partly th rom bos e d lum e n.

Th oracoabdom inal ane urys m s  h as  be e n clas s ifie d
bas e d on location us ing th e  m odifie d Craw ford
clas s ification s ys te m : type  I from  le ve l of le ft s ub-
clavian origin to above  th e  re nal arte rie s ; type  II from

th e  le ft s ubclavian arte ry origin to be low  th e  re nal
arte rie s ; type  III from  th e  le ve l of s ixth  inte rcos tal
s pace  to be low  re nal arte rie s  (Fig. 4); type  IV from
le ve l of 12th  inte rcos tal s pace  to be low  th e  re nal
arte rie s  (total abdom inal aortic ane urys m ); and type
V from  le ve l of s ixth  inte rcos tal s pace  to above  th e
re nal arte rie s .16

Traum atic ps e udoane urys m  m os t com m only occurs
at th e  is th m us  (9 0% ) and le s s  com m only in th e
as ce nding aorta or de s ce nding aorta ne ar th e  diaph -
ragm atic h iatus .15

Mycotic Aneurysm:

In our s tudy, tw o patie nts  h ad m ycotic ane urys m s .
One  h ad m ultile ve l carie s  s pine  w ith  a large  m ycotic
ane urys m  of abdom inal aorta involving origin of
ce liac trunk  (Fig. 3). O th e r patie nt h ad a s accular
ane urys m  of proxim al de s ce nding th oracic aorta.
Mycotic ane urys m s  are  m ore  com m on in th e  as ce n-
ding aorta be caus e  of th e ir proxim ity to re gions
affe cte d by e ndocarditis . Mycotic ane urys m s  can be
m ultiple  and are  us ually s accular w ith  a w ide  ne ck .15

Mycotic ane urys m  can be  caus e d by nons yph ilitic
organis m s  s uch  as  nonh e m olytic Stre ptococcus ,
Staph ylococcus , S. pne um oniae , Gonococcus , and
Salm one lla.

Figure 4: Th rom bos e d ane urys m  of abdom inal aortain a 65 ye ars
old fe m ale . It is  involving th e  origin of Supe rior m e s e nte ric arte ry.



Figure 6: Stanford B dis s e ction in a 45 ye ars  old fe m ale . Cobw e b
s ign s e e n in th e  fals e  lum e n (s m all arrow ). Th e re  is  abe rrant righ t

s ubclavian arte ry w ith  k om m e re ll’s  dive rticulum  (long arrow ).
Low e r im age s  s h ow  le ft k idne y be ing s upplie d by th e  fals e  lum e n

w ith  re s ultant h ypope rfus ion of le ft k idne y.
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Dissection: Aortic dis s e ction is  ch aracte riz e d by a
te ar in th e  tunica intim a of th e  aorta, w ith  re s ultant
le ak  of blood into th e  tunica m e dia and form ation of
a fals e  lum e n. Dis s e ction is  th e  m os t com m on caus e
of acute  aortic s yndrom e  and is  us ually th e  re s ult of
s ys te m ic h ype rte ns ion. Aortic dis s e ction is  de fine d
as  acute  w h e n s igns  and s ym ptom s  pe rs is t for fe w e r
th an tw o w e e k s  and ch ronic if th e y pe rs is t m ore  th an
tw o w e e k s . Th e  Stanford clas s ification is  us e d to
de s cribe  aortic dis s e ction as  it dictate s  tre atm e nt.
Type  A dis s e ctions  involve  th e  as ce nding aorta (Fig. 7)
and type  B dis s e ctions  do not involve  th e  as ce nding
aorta (Fig. 5). Th e  olde r De Bak e y clas s ification is  as
follow s : type  I-te ar originate s  in as ce nding aorta and
propagate s  to at le as t arch  and ofte n be yond it; type
II-te ar originate s  in and is  confine d to as ce nding
aorta; and type  III-te ar originate s  in proxim al de s ce n-
ding aorta and e xte nds  dis tally to de s ce nding th oracic
or th oracoabdom inal aorta.17

a w e dge  of h e m atom a at th e  le ading e dge  of th e
fals e  lum e n propagation. W ith  triple  barre le d dis s e c-
tions , th re e  lum e ns  are  pre s e nt, and e ith e r re fle cts
tw o coe xis te nt dis s e ctions  on e ith e r s ide  of th e  true
lum e n or a ne w  th ird lum e n w ith in th e  w all of fals e
lum e n. Th e s e  m os t com m only occur w ith  Marfan
s yndrom e . In intim ointim al intus s ce ption, a circum -
fe re ntial dis s e ction invaginate s  into its e lf, w ith  one
lum e n w rappe d around th e  oth e r, m os t com m only
occurring in th e  arch .
Th rom bus  w ith in an ane urys m  can m im ic aortic
dis s e ction. Th rom bus  h as  a cons tant circum fe re ntial
re lations h ip w ith  th e  aorta and h as  irre gular borde rs ,
and intim al calcification is  s e e n pe riph e ral to th e
th rom bus ; h ow e ve r, a dis s e ction h as  a s piral confi-
guration, s m ooth  inne r borde r, and e ndolum inal dis -
place m e nt of th e  intim al calcification by th e  fals e
lum e n.17,18

Com plications  of aortic dis s e ction include  aortic
rupture , h e m oth orax, m e dias tinal h e m atom a, h e m o-
pe ricardium , aortic branch  ve s s e l obs truction and
e nd-organ is ch e m ia. Rupture  m anife s ts  on CT as
irre gular aortic w all w ith  active  contras t e xtravas ation
w ith  h igh  atte nuation colle ctionin th e  pe ricardium ,
le ft e xtraple ural s pace  or m e dias tinum . Rare ly, m e dia-
s tinal blood can s e e p th rough  th e  adve ntitial s pace
be tw e e n th e  aorta and pulm onary arte ry and e ve nt-
ually dis s e ct th e  pulm onary arte ry. Blood s e e ping

Figure 5: Stanford B dis s e ction.Dis s e ction flap in de s ce nding
aorta w ith  both  true  and fals e  lum e ns . Arrow  s h ow s  s ite  of flap
te ar. Ce liac trunk  h as  origin from  true  lum e n. Le ft re nal arte ry is
be ing s upplie d by fals e  lum e n w ith  re s ultant h ypope rfus e d le ft

k idne y.

On une nh ance d CT, e ndolum inal dis place m e nt of
intim al calcification m ay be  appare nt w ith  aortic
dis s e ction. Follow ing contras t adm inis tration, CT
s h ow s  an intim al flap s e parating true  from  fals e
lum e n (Fig. 5). Th e  true  lum e n m aintains  dire ct con-
tinuity w ith  th e  undis s e cte d proxim al norm al aorta
and is  us ually s m alle r th an th e  fals e  lum e n. Th e  fals e
lum e n can als o be  ide ntifie d by th e  pre s e nce  of
Cobw e b s ign (Fig. 6), w h ich  de s cribe s  low  atte nuation
line ar foci re s ulting from  re s idua of incom ple te ly
s h e are d m e dia and th e  be ak  s ign, w h ich  de s cribe s



Figure 7: 35 ye ars  old m ale  w ith  acute  ch e s t pain. Curve d MPR
im age s  re ve al STANFORD A dis s e ction. Arrow s  on axial im age

s h ow ing involve m e nt of s upe rior m e s e nte ric arte ry.

Figure 8: 27 ye ars  old m ale  pre s e nte d w ith  long s tanding
inte rm itte nt e pis odic abdom inal pain. CT Aortogram  s agittal,
coronal and 3D s urface  re nde re d im age s  s h ow ing irre gular

th ick e ning of ante rior w all of uppe r abdom inal aorta, cons is te nt
w ith  aortitis . Num e rous  collate rals  note d.
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from  th e  pos te rior w all of th e  aorta can als o re ach
th e  lung track ing along th e  bronch ovas cular s h e ath s .
End-organ is ch e m ia re s ults  from  e xte ns ion of th e
dis s e ction flap into th e  arte ry s upplying th e  organ or
th rom bos is  of a true  or fals e  lum e n th at s upplie s  th e
vis ce ral arte ry in q ue s tion (Fig. 6). Arte rial obs truction
can be  e ith e r dynam ic w ith  prolaps e  of th e  intim al
flap cove ring th e  fals e  lum e n or s tatic re s ulting from
com pre s s ion of th e  arte ry by th e  e xpanding fals e
lum e n or adjace nt h e m atom a. A s m all true  lum e n
w ith  concavity to th e  fals e  lum e n indicate s  low
pre s s ure  and pos s ibility of is ch e m ia. Static obs truction
is  re lie ve d by placing a s te nt, but dynam ic obs truction
re q uire s  fe ne s tration to re lie ve  pre s s ure  in fals e
lum e n.17

Aortitis: Aortitis  (vas culitis ) is  ch aracte riz e d by
inflam -m ation of aortic w all w ith  re active  dam age  to
m ural s tructure s  (Fig. 8). Tak ayas u arte ritis  and giant
ce ll arte ritis  are  th e  m os t com m on vas culitide s  to
affe ct th e  aorta. CT s h ow s  th ick e ning of th e  ve s s e l
w all and m ural contras t e nh ance m e nt in e arly s tage s ;
s te nos e s , occlus ion, and ane urys m s  ch aracte riz e
th e  late r s tage s .19  Th ick e ne d aortic cus ps  and
pe ricardial e ffus ion or th ick e ning m ay als o be  pre -
s e nt.20

Type  A dis s e ctions  re q uire  prom pt s urgical tre atm e nt
be caus e  of th e  h igh  ris k  of rupture  and cardiac
tam ponade . Uncom plicate d type  B dis s e ctions  are
us ually tre ate d m e dically and re q uire  s e rial follow up
w ith  CT or MRI. Type  B dis s e ctions  w ith  com plications
re q uire  e ndovas cular or s urgical re pair.

Intramural hematoma:

Intram ural h e m atom a (IM H ) is  ch aracte riz e d by
s pontane ous  h e m orrh age  into th e  tunica m e dia of
th e  aorta, m os t com m only th e  re s ult of rupture  of
th e  vas a vas orum  and le s s  com m only th e  re s ult of
pe ne trating ath e ros cle rotic ulce r or traum a. It is  only
vis ible  on non-contras t CT s can. So, patie nts  w ith
s ym ptom s  of acute  aortic s yndrom e  m us t h ave  a
non-contras t CT be fore  CT aortograph y.

Traumatic Aortic Injury:

CT is  th e  m os t com m only us e d e xam ination for
e valuation of th e  aorta in th e  s e tting of traum a and
is  h igh ly s e ns itive  and s pe cific. Dire ct CT findings  of
acute  aortic injury include  de form ity of th e  aortic
contour, intim al flap, intralum inal de bris , ps e udo-
ane urys m , and intram ural h e m atom a.21 Ps e udoa-
ne urys m  and intram ural h e m atom a are  th e  m os t
com m on findings . W e  did not e ncounte r any pos t
traum atic aortic injury in any of our patie nts .

Atherosclerosis:

Patch y are as  of calcifie d and noncalcifie d m ural and
intim al plaq ue s  w e re  s e e n in m os t of th e  aging aortas .
O n CT Aortogram , irre gularity of plaq ue  s urface  is
conce rning for ulce r form ation. CT is  us e ful in as s e -
s s ing involve m e nt of m ain branch e s  at th e ir origin.
Se ve rity of dis e as e  us ually range s  from  m ild to
s e ve re . Ath e ros cle rotic dis e as e  can als o m anife s t
as  ath e rom as , protruding ath e rom as , ath e ros cle rotic
de bris  and plaq ue . Th e  m obile  com pone nts  to th e s e
plaq ue s  h ave  be e n calle d m obile  de bris , m obile  pla-



Figure 10: CT Aortogram  of a 36 ye ars  old m ale  s h ow ing AVF
of righ t iliac ve s s e ls  w ith  ane urys m al dilatation.
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q ue  and s upe rim pos e d th rom bi. Th e s e  m obile  le s ions
are  m os t ofte n th rom bi. Clinical data s h ow  th at th e
plaq ue s  w ith  h igh  ris k  for e m boliz ation are  th os e  th at
are   4 m m  th ick . Th e  te rm  com ple x plaq ue  h as  be e n
us e d in th e  lite rature  to re fe r to th os e  plaq ue s  th at
are  s e ve re  ( 4 m m  th ick ), contain m obile  e le m e nts
(m os t ofte n th rom bi), or both .22 In s e ve ral cas e  re -
ports , th e re  is  dire ct e vide nce  th at s e ve re  aortic
plaq ue  doe s  in fact caus e  e m boliz ation. CT s canning
is  probably th e  curre nt te ch niq ue  of ch oice  for e va-
luating vas cular calcification. As  is  th e  cas e  w ith
MRI, m os t cardiologis ts  do not routine ly re fe r patie nts
w ith  s trok e  for CT s canning to im age  aortic plaq ue s .22

Leriche Syndrome:

Aorto-iliac occlus ive  dis e as e  is  m os t fre q ue ntly a
ch ronic condition re late d to th e  de pos ition of ath e ros -
cle rotic plaq ue  at th e  le ve l of th e  aortic bifurcation23

(Fig. 9 ). A fe w  notable  collate ral path w ays  re q uire
re porting by th e  radiologis t be caus e  th e y can ch ange
s urgical m anage m e nt. Th e  W ins low  path w ay m us t
be  m e ntione d to avoid iatroge nic dam age  due  to th e
failure  to re cogniz e  th is  arte ry as  a collate ral s ource
of blood s upply to th e  low e r e xtre m itie s .23

Congenital Aortic diseases:

Right aortic arch:

Righ t aortic arch  w as  s e e n in 2%  cas e s . It is  us ually
as ym ptom atic, rare  and can be  as s ociate d w ith
conge nital h e art dis e as e s . An abe rrant le ft s ubclavian
arte ry in as s ociation w ith  a righ t-s ide d aortic arch  is
th e  m os t com m on type  of righ t-arch  anom aly. CTA
can vis ualiz e  th e  righ t aortic arch  and various
branch ing patte rns  dire ctly and e valuate  th e
as s ociate d h e art dis e as e  corre ctly.

Aberrant subclavian artery:

W as  s e e n in 2%  cas e s . 4 cas e s  h ad k om m e re ll’s  di-
ve rticulum , w h ich  is  ch aracte riz e d by an e ctatic
infundibulum  at th e  origin of an anom alous  righ t s ub-
clavian arte ry (Fig. 6) th at originate s  dis tal to th e  le ft
s ubclavian arte ry in a le ft-s ide d arch  configuration.
Th e  infundibular origin m ay be com e  ane urys m al and
ofte n e xh ibits  circum fe re ntial ath e ros cle rotic ch ange s .
O ne  of our patie nts  h ad s ignificant ath e ros cle rotic
s te notic dis e as e  of abe rrant s ubclavian arte ry
(Fig. 11).

Coarctation:

Coarctation of th e  aorta is  a conge nital m alform ation
and typically a dis e as e  of ch ildh ood and e arly adult-
h ood.24 Coarctation of th e  aorta can occur anyw h e re
along th e  cours e  of th e  ve s s e l. Coarctation is  m os t
com m only m anife s te d as  a focal narrow ing or dia-

Arteriovenous Fistula (AVF):

Ate riove nous  fis tula is  an abnorm al com m unication
be tw e e n aorta and ve in. In our s tudy, one  CT aorto-
gram  s h ow e d a large  AVF be tw e e n aorta and righ t
com m on iliac ve in (Fig. 10).

Figure 9: Le rich e  dis e as e ; s e ve re  ath e ros cle rotic dis e as e  occluding
th e  abdom inal aorta and aortic bifurcation. Multile ve l focal s te nos is
s e e n in both  low e r lim b arte rie s  e vide nt on 3D volum e  re nde re d

im age .



Figure 11: 40 ye ar old fe m ale  w ith  th rom bos e d abe rrant righ t
s ubclavian arte ry

Figure 12: 55-ye ar-old fe m ale , pos t coarctation re pair w ith  ch e s t
pain and h ypote ns ion. Curve d m ultiplanar re cons truction and 3D
volum e  re nde ring of contras t-e nh ance d CT s h ow  Stanford type
B dis s e ction s e parating s m alle r ante rior true  lum e n from  pos te rior

fals e  lum e n of de s ce nding aortic ane urys m , dis s e ction flap
e xte nding up to bifurcation and involving righ t com m on iliac arte ry;
a s m all ane urys m  s e e n (arrow ) at th e  s ite  of pre vious  coarctation.
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ph ragm  lik e  ridge  in a juxtaductal location. In addition
to dis cre te  narrow ing, as s ociate d h ypoplas ia m ay
be  pre s e nt and involve  a portion or all of th e  aortic
arch .25 Th e  diagnos is  of coarctation of th e  aorta can
us ually be  m ade  on clinical grounds  but im aging is
ne ce s s ary to e valuate  th e  e xact anatom y of th e  le s ion
and to de te ct as s ociate d abnorm alitie s . In our s tudy,
20 patie nts  h ad coarctation of aorta and 2 h ad
com ple te  inte rrupte d aortic arch . Role  of CT in pa-
tie nts  w ith  aortic coarctation is  to de te ct as s ociate d
cardiac anom alie s , th e  diam e te r of th e  aorta e s pe -
cially afte r tre atm e nt to as s e s s  s tability of th e  re pair
and de te ct com plications  e arly, for de piction and
q uanti-fication of pos t s te nos is  dilatation, as ce nding
aortic e ctas ia, aortic arch  h ypoplas ia and re coarcta-
tion or form ation of a local ane urys m  or ps e udoane u-
rys m  at th e  pre vious  s ite  of coarctation (Fig. 12).

Midaortic Syndrome:

Middle  aortic s yndrom e  (MAS) is  a rare  e ntity ch arac-
te riz e d by localiz e d narrow ing of abdom inal or dis tal
th oracic aorta.26 One  of our patie nts  h ad a long nar-
row  s e gm e nt of abdom inal aorta. Th e re  w as  occlus ion
of ce liac trunk  and s upe rior m e s e nte ric arte rie s  w ith
re s ultant ope ning up of various  collate ral path w ays
lik e  arc of Riolan (Fig. 13).

Coronary artery anomalies:

Coronary anom alie s  w e re  s e e n in tw o of th e  patie nts
w h o unde rw e nt CT Aortograph y. One  patie nt h ad a
s ingle  coronary arte ry.
In re ports  of pre vious  s tudie s  th at us e d h e lical CT
for e valuation of aorta, re s e arch e rs  h ave  s ugge s te d
th at m ultiplanar re cons tructions  cre ate d from  h e lical
CT datas e t, m ay add us e ful inform ation.27 Th is  w as
confirm e d in our s tudy.

Figure 13: CT Aortogram  3D s urface  re nde re d im age s  s h ow ing
m idaortic s yndrom e .
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Conclusion

CT is  th e  ide al noninvas ive  im aging e xam ination for
th e  e valuation of aortic abnorm alitie s . Know le dge  of
th e  im aging appe arance s  of aortic le s ions  e nable s
pre ope rative  or inte rve ntional as s e s s m e nt and pos t-
proce dural follow up for de te ction of com plications .
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