
Damar Cer Derg 2013;22(2)206

he diameter of abdominal aortic aneurysm (AAA) is the best predic-
tor for rupture risk. There is a substantial increase in rupture risk as
AAA diameter increases from 5 cm to 6 cm.1,2 The diameter is not

the only predictor for rupture, but also gender, hypertension, smoking and
chronic obstructive pulmonary disease have been observed as predictors for
rupture of the aneurysm.1 Furthermore, the aortic diameter increases with
age, and is larger in men compared to the women. Besides being rupture
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AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Rup tu red ab do mi nal aor tic ane urysm (AA A) is as so ci a ted with 95% mor ta lity
ra te. It is pos sib le to dec re a se this ra te by scre e ning this di se a se. In this study, our aim is to eva lu a te
ef fec ti ve ness of scre e ning AA A in at he rosc le ro tic pa ti ents who we re hos pi ta li zed for co ro nary ar tery
bypass graf ting (CABG) sur gery. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Fifty ma le pa ti ents ol der than 60 ye ars of age
and who we re plan ned to ha ve CABG or we re ad mit ted for ro u ti ne fol low up af ter CABG we re inc -
lu ded in the study bet we en Ja nu ary 2010 and Ja nu ary 2011. RRee  ssuullttss::  The me an age was 68.2±5.7 (60-
86) ye ars. Fo ur pa ti ents (8%) had in cre a sed di a me ters, 2 (4%) had ane urysms and 2 (4%) had di la ta ti on.
The pa ti ents with in cre a sed ab do mi nal aor tic di a me ter we re ol der than 65 ye ars of age and had hy-
per ten si on. The aor tic pat ho logy was  be low the re nal ar te ri es in tho se pa ti ents. CCoonncc  lluu  ssii  oonn::  Ac cor -
ding to the re sults of first 50 pa ti ents of this on go ing study; scre e ning for AA A is fe a sib le in pa ti ents
who un der go CABG, es pe ci ally in men ol der than 65 ye ars of age. High mor ta lity ra tes of rup tu re AA -
A can in di ca te ab sen ce of scre e ning prog rams. Our study re ports early re sults for the se pa ti ents.

KKeeyy  WWoorrddss::  Ab do mi nal aor tic ane urysm; co ro nary ar tery bypass graf ting; el derly 

ÖÖZZEETT  AAmmaaçç::  Rüp tü re ab do mi nal aort anev riz ma sı nın (AA A) %95 mor ta li te si var dır. Bu ora nı ta-
ra ma ile azalt mak müm kün dür. Bu ça lış ma da ama cı mız ko ro ner ar ter bay pas greft le me cer ra hi si
(KABG) için hos pi ta li ze edil miş ate rosk le ro tik has ta lar da AA A için ta ra ma nın et kin li ği ni de ğer -
len dir mek tir. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Ocak 2010-Ocak 2011 ta rih le ri ara sın da kli ni ği miz de KABG
cer ra hi si ne gi de cek ya da KABG son ra sı ru tin kon trol le rin de gö rü len 60 yaş üs tü 50 er kek has ta
ça lış ma ya da hil edil miş tir. BBuull  gguu  llaarr::  Or ta la ma yaş 68,2±5,7 (60-86) yıl idi. Dört has ta da (%8) çap ta
ge niş le me mev cut tu, bun la rın 2’sin de (%4) anev riz ma, 2’sin de (%4) ise di la tas yon var dı. Ab do mi -
nal aort ça pın da ge niş le me olan has ta lar 65 ya şın dan da ha yaş lı ve hi per tan sif ti ler. Aor tik pa to lo ji
bu has ta lar da re nal ar ter se vi ye si nin al tın da bu lu nu yor du. SSoo  nnuuçç::  De vam eden ça lış ma mız da ilk 50
has ta lık so nuç la rı mı za gö re; AA A için ta ra ma özel lik le 65 yaş üs tü KABG has ta la rın da uy gu la na -
bi lir dir. Rüp tü re AA A yük sek mor ta li te oran la rı na sa hip ol ma sı, ta ra ma prog ram la rı nın ol ma ma sı -
nın bir işa re ti ola bi lir. Bi zim ça lış ma mız bu has ta la rın er ken so nuç la rı nı içer mek te dir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ab do mi nal aort anev riz ma sı; ko ro ner ar ter bay pas greft le me; yaş lı
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pre dic tors, fa mily his tory of AA A and co ro nary ar-
tery di se a se are al so risk fac tors for de ve lop ment of
AA A.3 Fe ma le gen der, Af ri can eth nic ori gin, and
di a be tes mel li tus all ha ve a pro tec ti ve ef fect, pro b-
ably vi a a ge ne tic mec ha nism.3

Ac cor ding to best ava i lab le cur rent evi den ce,
5.5 cm di a me ter ap pe ars to be an ap prop ri a te thres -
hold for AA A re pa ir. Ho we ver, sub sets of yo un ger
low-risk pa ti ents, with long pro jec ted li fe-ex pec -
tancy, may pre fer early re pa ir.1 Se ve ral in ter na ti o -
nal gu i de li nes re com mend scre e ning of AA A by
ul tra so und in the high-risk po pu la ti on.4 Ul tra so -
nog raphy (US) of the ab do mi nal aor ta is a sa fe and
a tech ni cally simp le met hod to iden tify AA As. Ul-
tra so nog raphy is a va lid di ag nos tic tech ni qu e with
a sen si ti vity and spe ci fi city of 98%.5 High mor ta -
lity ra tes from rup tu re AA A can in di ca te ab sen ce of
scre e ning prog rams.3

In this study, our aim is to eva lu a te ef fec ti ve -
ness of scre e ning AA A in at he rosc le ro tic pa ti ents
who we re hos pi ta li zed for CABG, and to di ag no se
and tre at ane urysm in an ear li er pe ri od.

MA TE RI AL AND MET HODS

PA TI ENTS

Fifty ma le pa ti ents ol der than 60 ye ars aft age who
had un der go ne co ro nary ar tery bypass graf ting
(CABG) sur gery or we re ad mit ted for ro u ti ne con-
trols af ter CABG we re ran do mi zed bet we en Ja nu -
ary 2010 and Ja nu ray 2011. All pa ti ents we re
pros pec ti vely eva lu a ted in this study. Ab do mi nal
aor tic Dopp ler US was per for med to all pa ti ents be-
fo re CABG. Dopp ler US was per for med with Lo giq
7 (GE He alt hca re Tok yo, Ja pan) 4 Mhz con vex pro -
be by the sa me ra di o lo gist. Ab do mi nal aor ta was
me a su red in thre e le vels; di ap hrag ma tic, su pe ri or
me sen te ric ar tery (SMA), ili ac bi fur ca ti on le vels
using co ro nary and sa git tal pla nes.The eva lu a ti on
was per for med from the ad ven ti ti a to ad ven ti ti a of
the aor tic tis su es.

MO DEL AND FOL LOW UP

Pa ti ents we re gro u ped ac cor ding to ab do mi nal aor-
tic di a me ters. Pa ti ents who had less than 3 cm di-
a me ter of ab do mi nal aor ta we re not fol lo wed up,

3-4.5 cm di a me ters fol lo wed up every ye ar and 4.6-
5.4 cm di a me ters fol lo wed up every 6 months. Pa-
ti ents who had lar ger than 5.5 cm ab do mi nal aor tic
me a su re ment un der went to sur gi cal re pa ir or en-
do vas cu lar graf ting af ter CABG.

STA TIS TI CAL ANALY SIS

Sta tis ti cal analy ses we re per for med with SPSS 17.0
soft wa re (SPSS Chi ca go, Il li no is). Con ti nu o us va ri -
ab les we re ex pres sed as me di an (25-75%); ca te go -
ri cal va ri ab les we re de fi ned as per cen ta ges. Mann
Whit ney U test was used to de ter mi ne dif fe ren ces
bet we en con ti nu o us va ri ab les. The ca te go ri cal va -
ri ab les we re com pa red with Chi-Squ a re test. All p
va lu es less than 0.05 we re con si de red as sta tis ti cally
sig ni fi cant.

RE SULTS

Fifty pa ti ents we re eva lu a ted and de mog rap hic da -
ta of the se pa ti ents is gi ven in Tab le 1. All pa ti ents
we re ma les and the ir me di an age was 67 (60-86)
ye ars. Fo ur pa ti ents (%8) had in cre a sed di a me ters,
2 (%4 had ane urysms and 2 (%4) had di la ta ti on.
Twel ve (24%) pa ti ents had the fa mily his tory for
at he rosc le ro tic di se a se.

Du e to the ab nor mal ab do mi nal aor tic di a me -
ters, we di vi ded pa ti ents in to sub gro ups; all of them
we re ol der than 65 ye ars aft age and had ar te ri al
hyper ten si on (HT). Ab nor mal aor tic seg ment was
in the in fra-re nal seg ment of the des cen ding aor ta
in all pa ti ents. De mog rap hic da ta of the se 4 pa ti -
ents are sum ma ri zed in Tab le 2. 

The re we re no sig ni fi cant dif fe ren ces bet we en
the me an ages, ejec ti on frac ti on (EF) of the sub gro -
up (gro up 1) and the co hort (gro up 2). In ad di ti on,
the re we re no sig ni fi cant dif fe ren ces in risk pa ra -
me ters bet we en two gro ups such as di a be tes mel li -
tus (DM), HT, chro nic re nal fa i lu re and smo king.
Only fa mily his tory for at he rosc le ro tic di se a se was
sig ni fi cantly dif fe rent bet we en the two gro ups
(p=0.038) (Tab le 3).

Thre e pa ti ents (75%) of the sub gro up we re
smo king whi le 58.7% of the co hort we re smo king
(p=0.641). Only 1 pa ti ent (25%) had DM whi le
28.3% of the pa ti ents had DM in the co hort
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(p=1.000). All pa ti ents had HT in the sub gro up ho -
we ver 52.2% had HT in the co hort (p=0.121). The
mean age was 73.3±9.5 in Group 1 and 67.7±5.2 in
Group 2 (p=0.213).

DIS CUS SI ON

Ab do mi nal aor tic ane urysm (AA A) can be de fi ned
as the in cre a se of di a me ter at le ast 50% gre a ter than
nor mal ca u sed by the ar te ri al wall pat ho lo gi es.6

Mo re than 80% of all AA As are cli ni cally asym pto-
ma tic and are dis co ve red in ci den tally or du ring an
ul tra so und exa mi na ti on. The in ci den ce of AA A is
4-8% in men and 1.5% in wo men over 60 ye ars of
age.7 Furt her mo re, AA A in ci den ce is pre dic ted to
ri se in pa ral lel to an in cre a se in glo bally aging po -

pu la ti on.8 Vessel dilatation is often progressive and
lack of effective non surgical therapy. Therefore,
AAA expansion should be monitorized frequently.9

The ove rall mor ta lity ra te of AA A rup tu re can be as
high as 80-90%.10 In the de ve lo ping co un tri es, 1-
3% of the de aths of ma les bet we en 65 and 80 ye ars
of age are du e to rup tu red AA As.11 Re cently, mor-
ta lity ra tes of elec ti ve open AA A sur gery ha ve de-
c re a sed to less than 5% and sur gi cal re pa ir se ems
to be a comp le te cu ra ti ve the rapy.1

In the ab sen ce of ro u ti ne scre e ning, di ag no sis
is of ten in ci den tal du ring USG or ot her di ag nos -
tic exa mi na ti ons per for med for ot her he alth com-
p la ints.12,13 AA A is usu ally prog res si ve, and is of ten
ac com pa ni ed by the for ma ti on of a la mi na ted,
non-occ lu si ve, in tra lu mi nal throm bus. At the cel-
lu lar le vel, his to lo gi cal exa mi na ti on de mons tra tes
that pat hoph ysi o lo gi cal pro ces ses in AA A in vol ve
all la yers of the aor tic wall inc lu ding the aor tic
me di a, con tras ting to tho se ob ser ved for occ lu si ve
at he rosc le ro sis.14 To des cri be the na tu ral his tory
of AA A; the re are many pub lis hed evi den ce or li t-
e ra tu re. AA A of 4.0-5.5 cm in di a me ter ha ve a
rup tu re ra te of 0.7-1.0% per ye ar and for AA A
<4.0 cm, this ra te is even lo wer. Wo men ap pe ar to
ha ve a hig her rup tu re ra te than men for small AA -
A. Me di an en lar ge ment ra te of AA A with 4.0-5.5
cm di a me ter is abo ut 0.3 cm per ye ar. En lar ge -
ment ra te is re la ted to AA A di a me ter. En lar ge -
ment ra te of AA A has ri sen up to 3.0-4.0 cm.
Rup tu re ra tes of AA A > 5.5 cm in fit in di vi du als
are unk nown and un li kely to be known in the fu-
tu re. Ho we ver, for un fit in di vi du als with AA A
>5.5 cm, the rup tu re ra te is high, star ting at abo ut
10% per ye ar and in cre a sing by se ve ral fold in the
lar gest AA A.15

Variables Median (%25-75)

Age 67

LDL (mg/dL) 104.5

Abdominal aortic diameters (mm)

Diaphragmatic 21

SMA 18

Iliac bifurcation 15

n (%)

DM 14 (28%)

HT 28 (56%)

CRF 2 (4%)

EF (%) 52.5±9.8

Smoking 30 (60%)

Family history for atherosclerotic disease 12 (24%)

Aortic dilatation 2 (4%)

Aortic aneurysm 2 (4%)

TABLE 1: Demographic data of patients in 
abdominal aortic aneurysm screening program.

DM: Diabetes mellitus; HT: Hypertension; CRF: Chronic renal failure; LDL: Low density
lipoprotein; EF: Ejection fraction; SMA: Superior mesenteric artery. 

Age (yrs) DM HT CRF Smoking Diaphragmatic SMA İliac bifurcation

Patient 1 67 + + - + 25 16 33

Patient 2 86 - + - + 22 47 50

Patient 3 75 - + - - 25 30 66

Patient 4 65 - + + + 25 23 63

TABLE 2: Demographic data of patients who were captured in abdominal aortic aneurysm screening program.

DM: Diabetes mellitus; HT: Hypertension; CRF: Chronic renal failure; SMA: Superior mesenteric artery. 
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As men ti o ned be fo re, most of the AA A are
asym pto ma tic. “The UK Small Ane urysm Tri a l” in
the UK and the si mi lar ADAM study in the USA
are ran do mi zed ap pro xi ma tely 1000 ca ses with 4.0-
5.5 cm AA As to ope ra ti on or watc hful wa i ting. Af -
ter fi ve ye ars, no dif fe ren ces we re no ti ced with
res pect to AA A-spe ci fic mor ta lity.16,17 Even tu ally,
5.5 cm di a me ter and ra pid prog res si on we re ac cep -
ted as sur gi cal in di ca ti ons for asym pto ma tic pa ti -
ents by most sur ge ons. Sympto ma tic AA As wit ho ut
rup tu re we re usu ally ope ra ted on as so on as pos si-
b le be ca u se of the very high risk of early rup tu re.
In elec ti ve ope ra ti ons, mor ta lity ra te is abo ut 1-5%
but in emer gency ope ra ti ons mor ta lity ra te can ri -
se to 40-60%.18

US scre e ning of ab do mi nal aor ta is a tech ni -
cally easy and va lu ab le di ag nos tic to ol which is as-
so ci a ted with a re duc ti on of AA A-re la ted
mor ta lity.19 When we con si der the high pre va len ce
of AA A among the el derly men, AA A sho uld be
syste ma ti cally scre e ned. A na ti o nal scre e ning prog -
ram sho uld be es tab lis hed in our co untry in or der to
re du ce mor ta lity re la ted to the AA A.3 The lon gi tu -
di nal and trans ver se ex tent of the aor ta and the ane -
urysm, the trans ver se ex tent of the re ma i ning
per fu sed lu men, and the thick ness and dis tri bu ti on
of the ed ge of the throm bus inc lu ding the branc h-
ing off of the ce li ac trunk, the su pe ri or me sen te ric
ar tery, and the re nal ar te ri es can all be in di vi du ally
do cu men ted. In ad di ti on, the com mon ili ac and the
ex ter nal ili ac ar te ri es can al so be vi su a li zed.19

An eco no mic eva lu a ti on of an ab do mi nal aor-
tic ane urysm scre e ning prog ram in Italy sho wed
that scre e ning prog ram can sig ni fi cantly re du ce
mor ta lity ra tes as so ci a ted with AA A, avo id AA A
rup tu res thanks to early di ag no sis, and in cre a se the
li fe ex pec tancy of tho se who had un der go ne scre e -
ning.1 Re sults from a si mi lar analy sis in Ca na da re-
por ted that a scre e ning prog ram pro du ced a ga in in
li fe ex pec tancy of 0.049 ye ars.7 Chic hes ter tri al20

and the Mul ti cen tre Ane urysm Scre e ning Study
(MASS)21 tri al in the Uni ted King dom, the Vi borg
Co unty study in Den mark and the Wes tern Aus tra -
li a study22 iden ti fi ed po ten ti al par ti ci pants who we -
re 65 ye ars old or ol der vi a po pu la ti on re gis tri es or
re gi o nal he alth di rec to ri es; col lec ti vely, the stu di es
inc lu ded mo re than 125,000 par ti ci pants. The se tri-
als sho wed that scre e ning re du ced the in ci den ce of
rup tu red AA As and AA A-re la ted mor ta lity.

In this study, as a re sult of scre e ning men ol der
than 60 ye ars of age who had un der go ne CABG; we
fo und that the per cen ta ge of pa ti ents who had aor-
tic pat ho logy was qu i te clo se to the up per li mit re-
por ted in the li te ra tu re. We at tri bu te this to
at he rosc le ro tic di se a se and hig her risk fac tors. In
our con ti nu ing study, scre e ning for AA A is fe a sib -
le in pa ti ents who will un der go CABG, es pe ci ally
men ol der than 65 ye ars of age. 

CCoonnfflliicctt  ooff  IInntteerreesstt

Authors declared no conflict of interest or financial sup-
port.

Variables Group-1 (n: 4) Group-2 (n: 46) p value

Age 73.3±9.5 67.7±5.2 0.213

EF 52±5.4 51.5±10.1 0.717

DM 1 (25%) 13 (28.3%) 1.000

HT 4 (100%) 24 (52.2%) 0.121

CRF 1 (25%) 1 (2.2%) 0.155

Smoking 3 (75%) 27 (58.7%) 0.641

Family history for atherosclerotic disease 3 (75%) 9 (19.6%) 0.038

TABLE 3: The comparison of patients who had increased aortic diameter and who did not.

EF: Ejection fraction; DM: Diabetes mellitus; HT: Hypertension; CRF: Chronic renal failure.
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