
--

Turkiye Klinikleri J Cardiovasc Sci 2008, 2052

he mor ta lity ra te for rup tu red ab do mi nal aor tic ane urysm (rA A A) is
re por ted to be as high as 90% inc lu ding de aths be fo re ad mis si on to
the hos pi tal.1 Clas si cal tre at ment of rA A A inc lu des la pa ro tomy with

con trol of he morr ha ge and re pa ir of the ane urysm by using fab ric grafts.
The sur ge on of ten ne eds to clamp the sup ra ce li ac seg ment of the aor ta or do

Endovascular Treatment of Ruptured 
Abdominal Aortic Aneurysms: Case Report

ABSTRACT When ruptured, abdominal aortic aneurysms (AAA) are highly fatal, even when
promptly taken to medical centers. We aimed to evaluate the results of endovascular treatment of
ruptured AAA in our hospital. We performed endovascular repair in 58 patients with AAA between
May-2001 and April-2005. Three of these were admitted in the ruptured state. Endovascular
treatment was performed in the aorto-uniiliac fashion with additional femoro-femoral cross-bypass
in all. Two were discharged from the hospital and are in good state. The third patient however
could not be weaned off the ventilator and was lost possibly due to undistinguished abdominal
compartment syndrome and multiorgan failure on the 14th postoperative day. Endovascular stent-
grafting is a good alternative for the treatment of ruptured AAAs. The abdominal compartment
syndrome should be sought carefully in these cases. Endovascular repair is expected to be more
frequently performed in ruptured AAA cases subsequent to randomized studies and optimal clinical
experience.
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ÖZET Abdominal aort anevrizmalarında rüptür geliştiğinde mortalite çok yüksektir. Burada
kliniğimize rüptüre abdominal aort anevrizması ile başvuran hastalarda endovasküler tedavi ile ilk
tecrübelerimizi değerlendirdik. Kliniğimizde Mayıs-2001 ile Nisan-2005 tarihleri arasında
abdominal aort anevrizması ile başvuran 58 hastaya endovasküler girişim uygulanmıştır. Bu
hastalardan üçünde anevrizma rüptüre olmuş idi. Her üçünde de endovasküler greft aorto-uniiliyak
şekilde yerleştirilmiş ve ilave femoro-femoral bypass yapılmıştır. Hastaların ikisi sorunsuz şekilde
hastaneden taburcu edilmiş ve halen sağlıklı şekilde takip edilmektedirler. Ancak üçüncü hasta
solunum cihazından ayrılamamış, ve muhtemelen tam tanımlanamamış abdominal kompartman
sendromu ve multiorgan yetmezliği nedeniyle işlem sonrası 14. gün kaybedilmiştir. Rüptüre
abdominal aort anevrizmalarının acil tedavisinde endovasküler stent-greftleme işlemi uygun bir
seçenektir. Bu tip vakalarda özellikle abdominal kompartman sendromunun gelişimi titizlikle
araştırılmalıdır. Endovasküler tamir yöntemleri ile ilgili klinik tecrübenin artması ve randomize
çalışmaların sonuçlanmasını takiben rüptüre abdominal anevrizmaların onarımında bu tekniklerin
daha sıklıkla kullanılacağına inanıyoruz.
Anahtar Kelimeler: Abdominal aort anevrizması; rüptüre anevrizma; stentler; 

kompartman sendromları
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a tho ra co tomy to ex po se the tho ra cic aor ta in or der
to con trol the he morr ha ge. En do vas cu lar ane urysm
re pa ir (EVAR) has re cently be en app li ed as an al-
ter na ti ve sur gi cal the rapy for rA A A.2-6 The pre sent
study de ta ils our ini ti al ex pe ri en ce of rA A A tre a ted
with en do vas cu lar re pa ir in 3 pa ti ents.
CA SE 1
A se venty one ye ars old ma le was re fer red to our
hos pi tal with ab do mi nal pa in, fa ti gu e and hypo -
ten si on. His blo od pres su re was 90/65 mmHg and
the he ma toc rit was 26%. Ab do mi nal CT scan re ve -
a led con ta i ned rup tu re of the ab do mi nal aor tic
ane urysm (Figure 1). A 27 mm long neck was pre s-
ent bet we en the os ti um of the right re nal ar tery
and the ane urysm. En do vas cu lar re pa ir was plan -
ned con si de ring his se ve re chro nic obs truc ti ve
pul mo nary di se a se (COPD) and co ro nary ar tery
di se a se. He was trans fer red to the an gi og raphy su -
it, pre pa red and dra ped for open sur gery in ca se of
ac cess fa i lu re. A left aor to-uni i li ac stent-graft with
an aor tic ex ten der and a con tra la te ral ili ac occ lu -
der we re pla ced in or der to exc lu de the ane urysm
and a fe mo ro-fe mo ral cross-bypass was per for med
un der lo cal anest he si a (Figure 2). He was trans por -
ted to the ICU in a go od he mody na mic sta te and
disc har ged from the hos pi tal on the 5th pos to pe ra -
ti ve day. He is in go od sta te 41 months af ter the
pro ce du re. 

CA SE 2
Se venty fi ve ye ars old ma le was ad mit ted to the hos-
pi tal with sud den on set ab do mi nal pa in. He had be -
en fol lo wed with the di ag no sis of AA A and had
re fu sed eit her en do vas cu lar or open re pa ir. His blo od
pres su re was 80/55 mmHg. On ad mis si on he was im-
me di a tely trans fer red to the an gi og raphy su it af ter
the CT con fir ma ti on of rA A A (Figure 3). A left aor -
to-uni i li ac stent-graft and a con tra la te ral ili ac occ lu -
der we re pla ced and a fe mo ro-fe mo ral cross-bypass
was per for med un der lo cal anest he si a wit ho ut any
he mody na mic com pro mi se (Figure 4). He was disc -
har ged on the 4th pos to pe ra ti ve day. Throm bo sis of
the left ili ac ex ten si on oc cur red 6 months la ter and
an axil lo-fe mo ral bypass was car ri ed out. He is still
do ing well 43 months af ter the pri mary pro ce du re.FIGURE 1: Contained rupture of the abdominal aorta; note the fracture of

the calcified plaque on the left-anterior wall of the abdominal aorta (arrow). 

FIGURE 2: Thoracic stent graft was used as aortic extender in order to get
a slightly larger diameter for the suprarenal fixation. Note the bare stent in
the right common iliac artery implanted before for the occlusive disease
and minor endoleak nearby the left border of the stent-graft (arrow). 
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CA SE 3
Sixty fi ve ye ars old ma le was re fer red from anot -
her hos pi tal with the to mog rap hic di ag no sis of a
rA A A. He pre sen ted with se ve re dyspne a, se ve re
ab do mi nal dis ten si on and fa ti gu e. The systo lic and
di as to lic blo od pres su res we re 140 mmHg and 65
mmHg res pec ti vely, and the he art ra te was 142 be -
ats/mi nu te. The he ma toc rit le vel was 26.3%. His
ab do mi nal CT re ve a led a lar ge ret ro pe ri to ne al he -
ma to ma du e to a rA A A with the in fra-re nal aor tic
seg ment su i tab le for EVAR and a gi ant um bi li cal
her ni a (Figure 5). He al so had se ve re spon dily tis
and se ve re res tric ti ve and obs truc ti ve lung di se a se.
Con si de ring the se co mor bid fac tors the plan was to
per form EVAR un der ge ne ral anest he si a. A left
aor to-uni i li ac stent-graft and a con tra la te ral ili ac
occ lu der we re imp lan ted, and a fe mo ro-fe mo ral
cross-bypass was per for med (Figure 6,7). He was
trans fer red to the ICU with go od he mody na mic
con di ti on but ab do mi nal dis ten ti on per sis ted. The
ab do mi nal pres su re me a su red in di rectly from the
uri nary cat he ter was 18 mmHg. He was con sul ted
by the ge ne ral sur ge ons and fol lo wed con ser va ti -
vely thin king that the pre sen ce of a lar ge um bi li cal
her ni a wo uld pre vent the de ve lop ment of an ab do -
mi nal com part ment syndro me. But he co uld not be
we a ned off ven ti la tory sup port in the fol lo wing
days. Pro te us mi ra bi lis was grown in trac he al cul-
tu res. Trac he os tomy was per for med af ter two un-
suc cess ful ex tu ba ti on at tempts and he was lost du e
to sep sis and mul ti or gan fa i lu re on the 14th pos to -
pe ra ti ve day. 

DIS CUS SI ON
Rup tu red AA A is one of the most dras tic emer gen -
ci es for the car di o vas cu lar sur ge on. The ope ra ti ve
mor ta lity for open re pa ir of rA A A has be en es ti -
ma ted to be 41% for the ye ar 2000 in spi te of im-
pro ve ments in re sus ci ta ti on and cri ti cal ca re.7,8

As so ci a ted me di cal mor bi di ti es, sig ni fi cant
blo od loss, sur gi cal in sult of la pa ro tomy, hypot her -
mi a and co a gu lo pathy are the draw backs for the
open re pa ir. EVAR for rA A A ap pe ars to dec re a se
sur gi cal stress, mor bi dity and pos to pe ra ti ve mor ta -
lity in re cent se ri es.9

FIGURE 3: Ruptured AAA; note the expanding hematoma along the leftborder of the aneurysmatic abdominal aorta (arrow). 

FIGURE 4: MR Angiography of the same patient 2 weeks after the proce-
dure. Note the slight stenosis of the stent-graft corresponding to the aortic
bifurcation (arrow), and good filling of the femoro-femoral cross-bypass re-
construction. This patient had necessitated an axillo-femoral bypass due to
acute occlusion of the stent-graft limb six months after the procedure.
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Syste mic inf lam ma tory res pon se and its re sul -
tant mul ti or gan dysfunc ti on are fre qu ently se en af -
ter open re pa ir of rup tu red AA As. Pre o pe ra ti ve and
in tra o pe ra ti ve hypo ten si on, sur gi cal tra u ma du ring

aor tic ex po su re, hypot her mi a and co a gu lo pathy ca -
u sed by the lar ge vo lu me exc han ge, pro lon ged la-
pa ro tomy and lo wer body isc he mi a du e to aor tic
cross-clam ping ag gra va te the physi o lo gic stress.
EVAR may ame li o ra te the se events by re du cing the
blo od loss, li mi ting the ret ro pe ri to ne al tam po na de,
pre ven ting the ma jor sur gi cal in jury, avo i ding aor-
tic occ lu si on, and im pro ving ther mo re gu la ti on.

Des pi te the ad van ta ges of EVAR of rA A As,
the re are al so so me po ten ti al di sad van ta ges. The re-
qu i re ment of a CT scan to as sess the ana to mi cal su -
i ta bi lity for EVAR has ra i sed the con cern of a de lay
in the ma na ge ment of pa ti ents with rA A A. On the
ot her hand the ma te ri al de ge ne ra ti on of the stent-
grafts can le ad to dis lo ca ti on of the graft. This may
ca u se graft throm bo sis, aor tic per fo ra ti on, or se c-
on dary en do le aks. The ra te of se con dary in ter ven -
ti on for fa i lu re of the stent-graft in the in fra re nal
aor ta is as high as 15%.10

A ret ros pec ti ve study by Lloyd et al. in di ca ted
that in the pa ti ents with rA A A who did not un der -
go sur gery be ca u se of ad van ced age or as so ci a ted
co mor bi di ti es, the me di an in ter val bet we en ad mis-
si on and de ath was 10 ho urs and 45 mi nu tes.11 This
study po ints out that most of the pa ti ents with rA -
A A are suf fi ci ently stab le to un der go CT scan to
con firm the su i ta bi lity of EVAR. Scan ning ti me
and trans port ta kes ap pro xi ma tely 20 mi nu tes in

FI GU RE 6: Pe ri o pe ra ti ve di gi tal sub trac ti on an gi og raphy of the sa me pa ti -
ent. No te the le a ka ge of the con trast ma te ri al thro ugh the left bor der of the
AA A (ar row). 

FI GU RE 5: Rup tu red AA A and gi ant her ni a of the ab do men; no te the ed -
ges of the rec tus musc les of the ab do men, her ni a ti on of the sto mach, small
bo wel, and the omen tum (ar rows), and ret ro pe ri to ne al he ma to ma (as te rix). 

FI GU RE 7: Ab do mi nal CT eva lu a ti on of the sa me pa ti ent on the se cond
pos to pe ra ti ve day. (The ima ge is ar ti fac ted). No te that the re is no chan ge
in the ex tent of the he ma to ma and well pla ced stent-graft in si de the ane -
urysm sac wit ho ut any pro mi nent en do le ak. 
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our hos pi tal. Ne vert he less CT scan is an op ti on, it
is not the ru le. The fe a si bi lity for EVAR may be as-
ses sed by an an gi og ram and IVUS in the ope ra ting
ro om.12 If he mody na mic ins ta bi lity oc curs du ring
the pro ce du re, one can con trol the sup ra re nal aor -
ta by ad van cing and inf la ting a comp li ant bal lo on
over the ac cess wi re vi a the fe mo ral or brac hi al ar-
te ri al ap pro ach un der flu o ros copy.13 This way a
sud den drop in blo od pres su re can be pre ven ted on
in duc ti on of ge ne ral anest he si a. 

Re gar ding the ma te ri al fa i lu re that may ca u se
mig ra ti on, en do le aks and rup tu re; im me di a te en-
do vas cu lar ble e ding con trol may be an ap prop ri a -
te go al in rup tu red AA As. EVAR at le ast may ser ve
as a brid ge to de fi ni ti ve open sur gi cal re pa ir or se -
con dary EVAR per for med un der elec ti ve cir cums -
tan ces. 

Brandt et al eva lu a ted the fe a si bi lity of EVAR
of rA A A in the ir study.12 They we re ab le to per-
form EVAR in 46% of the pa ti ents with rA A A, and
conc lu ded that po ten ti ally 54% of the pa ti ents co -
uld ha ve be en su i tab le for EVAR. The ir ab so lu te
cri te ri a for EVAR con si de ring the in fra re nal neck
we re at le ast 15 mm of length and a di a me ter of
less than 30 mm. Throm bus less than 40%, and cal-
ci fi ca ti on less than 80% of the cir cum fe ren ce and
neck an gu la ti on less than 90° we re the re la ti ve cri-
te ri a. Alt ho ugh they co uld not de mons tra te a sta-
tis ti cally sig ni fi cant dif fe ren ce bet we en the open
re pa ir gro up and the EVAR gro up; EVAR gro up
ten ded to pre sent less mor bi dity, mor ta lity and
hos pi tal stay. 

Two syste ma tic re vi ews of re cent me di cal li t-
e ra tu re, one of Har kin et al15 inc lu ding 891, and the
ot her of  Vis ser et al16 inc lu ding 148 pa ti ents with
en do vas cu lar re pa ir of the rup tu red ab do mi nal aor-

tic ane urysms we re re por ted in 2007. Whilst in the
first study the re was no be ne fit in mor ta lity in the
only one ran do mi zed con trol led tri al, evi den ce
from non-ran do mi zed stu di es sug ges ted a trend to-
wards re duc ti ons in blo od loss, du ra ti on of in ten si -
ve ca re tre at ment, early comp li ca ti ons, and
mor ta lity.15 In the se cond re vi ew the 30-day mor-
ta lity with EVAR was 22% com pa red to 38% in
open sur gery, but still this dif fe ren ce was not sta tis-
ti cally sig ni fi cant.16

Our third pa ti ent who was lost du e to mul ti -
or gan fa i lu re at trac ted our at ten ti on to ab do mi nal
com part ment syndro me. Alt ho ugh the re was no
prog res si on of the he ma to ma in the ret ro pe ri to ne -
um, the in tra ab do mi nal pres su re was 18 mmHg. He
had a gi ant um bi li cal her ni a cre a ting ex tra spa ce
for ab do mi nal or gans, thus dec re a sing the in tra ab -
do mi nal pres su re and this en co u ra ged us to fol low
con ser va ti vely. Un for tu na tely the bor der li ne res-
pi ra tory dis tress ca u sed by both se ve re obs truc ti ve
and res tric ti ve lung di se a se was ag gra va ted by the
ab do mi nal dis ten ti on and this was fol lo wed by
ven ti la tor in du ced pne u mo ni a, mul ti or gan fa i lu re
and de ath. It has be en sta ted that res pi ra tory dys-
func ti on may oc cur at in tra ab do mi nal pres su res as
low as 15 mmHg, with prog res si ve de te ri o ra ti on at
hig her pres su res.14

CONC LU SI ON
En do vas cu lar ane urysm re pa ir se ems to be sa fe and
ef fi ci ent in ana to mi cally su i tab le pa ti ents com pa -
red to open re pa ir in rA A As. Scan ning pro ce du res
do not pro long the in ter ven ti on ti me sig ni fi cantly.
The ab do mi nal com part ment syndro me sho uld be
lo o ked for ca re fully. Our ini ti al ex pe ri en ce sup-
ports the fe a si bi lity of EVAR for rA A A.
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