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Summary

Open repair (OR) of aortic aneurysms is still relatively mutilating and
risky in older and high-risk patients. Since the introduction of EVAR, a
significantly lower perioperative mortality has been noted. Apart from
advantages, endovascular treatment has some disadvantages as well,
due to which OR still has a very important role in the endovascular era.

In a vast majority of the patients younger than 65, with good overall
condition, long life expectancy and favorable anatomy, as well as in
patients with hostile aneurysm neck anatomy, heritable connective
tissue disorders, complete thrombosis of abdominal aortic aneurysm
(AAA) and potent accessory renal arteries, OR is the first treatment
option in comparison with the endovascular treatment. EVAR is rec-
ommended as the first treatment option in patients with inflamma-
tory aneurysms and OR should be considered only in better shaped
patients with inflammatory AAA and significant hydronephrosis.

Late open surgical conversion (LOSC) is a noted event after endovas-
cular treatment and is associated with a significantly higher periop-
erative mortality and other serious perioperative complications com-
pared to primary OR.

Multicenter randomized controlled trials (RCT) did not find a significant
difference regarding 30-day mortality between open and endovascu-
lar repair of ruptured AAA. However, not all ruptured AAA are suitable
for endovascular repair. In a hemodynamically unstable patients, when
there is no time for MDCT angiography, EVAR is not possible, and OR is
the only option. The incidence of abdominal compartment syndrome
after OR is significantly lower in comparison with EVAR thanks to surgi-
cal evacuation and drainage of retroperitoneal hematoma.

The improvement of the results of aortic aneurysm treatment largely
depends on the volume of yearly aortic operations. Having in mind
all the mentioned advantages and disadvantages of OR and endo-
vascular repair, we can conclude that in high volume centers, young-
er generations of vascular surgeons should be educated in standard
and complex open aortic surgery.
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INTRODUCTION

In the first half of the twentieth century, wrapping has
been used in the treatment of aortic aneurysms. The
aneurysm is wrapped in omentum or cellophane to
strengthen the wall and prevent rupture. (1) Nyssen
treated Einstein’s abdominal aortic aneurysm (AAA)
in 1948. The results lasted for seven years when AAA
ruptured. However, Einstein refused to undergo a more
modern operation. Those were his words exactly: “Twant
to go when Iwant. I have done my share, it is time to go. I will
do it elegantly”. He died on April 12", 1955.(2)

Open repair (OR) of aortic aneurysm that is per-
formed today was introduced about 70 years ago. (3-5)
Despite an improvement during the past decades, OR of
aortic aneurysms is still relatively mutilating and risky in
older and high-risk patients. An approach to aortic aneu-
rysms is mutilating enough. Namely, OR of AA A requires
laparotomy, OR of thoracic aneurysms (TAA) requires
thoracotomy, while OR of thoracoabdominal aortic an-
eurysms (TAAA) requires thoraco-phreno-lumbotomy.
It is followed by dissection, aortic cross clamping (ACC),
and finally with aneurysm replacement using prosthetic
graft. In addition, in OR of TAAA, revascularization of
the spinal cord and all visceral organs is necessary. How-
ever, it requires cerebrospinal fluid drainage, segmental
sequential ACC, mechanical circulatory support, mod-
erate hypothermia, and selective retrograde perfusion of
visceral organs. (6) It is associated with very high periop-
erative mortality in older and high-risk patients.

At the beginning of the last decade of the 20* century,
Volodos and Parodi introduced endovascular aneurysm
repair (EVAR). (7, 8) Owing to EVAR laparotomy, tho-
racotomy, or thoraco-phreno-lumbotomy and ACC are
avoided. Instead of that, a stent-graft is placed through
the femoral artery in the groin, often under local anes-
thesia, to the spot of the aortic aneurysm. The final step
is stent-graft deployment in the aneurysmal sac. Owing
to this, the aneurysm is excluded from circulation. EVAR
results in a significantly lower perioperative blood loss,
shorter hospitalization, faster recovery, and finally a sig-
nificantly lower perioperative mortality. (9)

However, apart from the described advantages,
EVAR has some disadvantages as well. This is the reason
why OR of aortic aneurysms still has a very important
role in the endovascular era. In the following part of this
paper the main indications for OR of aortic aneurysms
will be explained. Those recommendations are based on
the literature analysis and on the significant experience
of the Clinic for Vascular and Endovascular Surgery of
the UCC of Serbia.

DEGENERATIVE AORTIC ANEURYSMS WITH
FAVORABLE ANATOMY

There is no evidence in recent literature to support EVAR
as first-line therapy in patients below the age of 65. (10) We
disagree that patients’ motivation and surgeons’ experience
should be the main reasons for EVAR in younger, well-con-
ditioned patients with degenerative AAA with suitable
anatomy. That is especially supported having in mind long
term results. According to EVAR trial 1, endovascular
repair of AAA had a significantly higher total and aneu-
rysm-related mortality after 8 years of follow-up in com-
parison with OR. The increased aneurysm-related mor-
tality in the EVAR group was mainly caused by secondary
aneurysmal sac rupture. The incidence of life-threatening
re-interventions was also significantly higher in the EVAR
group after eight years. (11) To be more precise, the report-
ed single-center late open surgical conversion (LOSC)
rates after EVAR ranged from 0.67% to even 22.8%. (12)

Despite advances in the OR of descending thoracic an-
eurysms during the past few decades, TEVAR is associated
with a significantly lower 30-day mortality, as well as with
a significantly lower incidence of spinal cord ischemia, re-
spiratory failure and renal insufficiency. However, there is
no difference in long-term survival after the second year
of the follow-up. (13) At the same time, the incidence of
LOSC after TEVAR is higher than previously thought,
even in very experienced endovascular centers. (14) Some
of the most recently published studies have not found a
significant difference regarding early mortality and neuro-
logical complications comparing open and total endovas-
cular repair of TAAA. (15) At the same time, OR provides
a much lower rate of required re-interventions. (16)

All being said, OR should be considered as first treat-
ment option for degenerative aortic aneurysms with fa-
vorable anatomy, in good-risk patients with long life ex-
pectancy. (17, 18)

DEGENERATIVE AORTIC ANEURYSMS WITH
UNFAVORABLE ANATOMY

Using these five neck hostility criteria, a Delphi Consen-
sus document identifies patients in whom standard EVAR
is feasible; those in whom standard EVAR is not the first
choice; those in whom standard EVAR is not advised due
to moderate or high risk of failure, and finally, those in
whom standard EVAR is not applicable. (19) According
to this document, a standard EVAR is not applicable when
the neck of the aneurysm is below the length of 10 mm,
when the diameter is higher than 32 mm and the angula-
tion is higher than 75° when circumferential calcification
is at least 50%, as well as when its shape is conical. (19) Ac-
cording to a relatively old study, 35% of AAA in male and
even 60% in female patients, are not suitable for standard
EVAR because of unfavorable aneurysm neck. (20)
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| Figure 1. Hostile aneurysm neck anatomy
that disables the performance of standard
EVAR. Length <10 mm; Diameter >32
mm; Angulation >75% Circumferential
calcifications, Conical-tapered neck.
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New, more flexible generations of thoracic stent-grafts ~ Namely, a significant angulation is an important cause of
enable their easy implantation in very angulated aneu- long-term stent-graft migration, which was presented in
rysms. However, long-term results are not that satisfying.  our case. (14)

Figure 2. MDCT angiography presents the aneurysm of the descending thoracic aorta with significant angulation (left) before and (middle)
after TEVAR (right). Chest radiography presents migration of the distal component of the thoracic stent graft (white arrow).
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Severe tortuosity and small diameter of iliac arteries
canalso belimiting factors for standard EVAR or TEVAR.

* @ 5/14/2000WRE

Figure 3. Severe tortuosity of iliac arteries, which disables standard
EVAR.

Because of a short distal landing zone, severe angula-
tion of the thoracic aorta, an occlusion of infrarenal aor-
ta, visceral artery stenosis, as well as tortuosity and small
diameter of iliac arteries, between 20 and 40% of TAAA
are unsuitable for total endovascular repair. (21, 22)

OR should be considered as first treatment option for
degenerative aortic aneurysms with unfavorable anato-
my. (17, 18)

HERITABLE DISORDERS OF CONNECTIVE TISSUE

Endovascular aneurysm repair is not recommended in
patients with heritable disorders of connective tissue.
Namely, the friability of the aortic wall in these patients
seems to be incompatible with the radial force of stent-
grafts. At the same time, generalized disease in these pa-
tients very frequently causes dilatation of the non-stent-
ed aortic segments. Therefore, type 1 endoleak and graft
migration can occur. (23) Due to this, endovascular an-
eurysm repair is recommended in patients with heritable
disorders of connective tissue only as a “bridge” to open
surgery in emergency cases, including rupture and severe
malperfusion. (17, 24) Endovascular aneurysm repair
should also be considered if these patents have signifi-
cant comorbidity. (25) In a vast majority of patients with
heritable disorders of connective tissue, OR is the meth-
od of choice for the treatment of aortic aneurysms.

MYCOTIC AORTIC ANEURYSMS

A recommendation from the ESVS guidelines regarding
the mycotic AAA is not clearly defined. (17) According
to the Swedish national vascular registry, there is no
difference in long-term survival and infection-related
death outcome between in-situ open and endovascular
repair in patients with mycotic AAAs. (26) In our opin-
ion, surgical excision of mycotic AAA followed with an
extra-anatomic axillo-bifemoral bypass provides lower
early mortality rate nd lower long-term re-infection rates
in comparison with in-situ open or endovascular repair.
Endovascular treatment of mycotic TAA and TAAA, as
well as primary aorto-duodenal (ADF), aorto-pulmo-
nary (APF) and aorto-esophageal (AEF) caused by an-
eurysm rupture, provides an early survival benefit. How-
ever, it is associated with a very high re-infection rate.
Due to this reason, endovascular repair can be used only
as a “bridge” to a definitive open surgery. (27-29)

INFLAMMATORY AORTIC ANEURYSMS

OR of inflammatory AAAs is associated with a high risk
of intraoperative injury of surrounding structures as well
as with higher in-hospital mortality. (30) Due to this,
EVAR is recommended as first treatment option in pa-
tients with inflammatory AAA. (17) OR should be con-
sidered only in well-conditioned patients with inflamma-
tory AA A who have significant hydronephrosis. (31)

COMPLETE THROMBOSIS OF ABDOMINAL
AORTIC ANEURYSMS

Unlike peripheral aneurysms, complete acute or chronic
AAA thrombosis is unusual. However, if AAA thrombo-
sis occurs, EVAR is not feasible. (32) OR is the only op-
tion for these patients.

ABDOMINAL AORTIC ANEURYSMS WITH
ASSOCIATED ACCESSORY RENAL ARTERIES

Current guidelines recommend that accessory renal arter-
ies with diameter larger than 3 mm should be preserved
during open and endovascular repair of AAA. (17, 33)
On the other hand, EVAR very often requires covering of
accessory renal arteries to achieve an adequate proximal
landing zone. It is always followed by partial renal infarc-
tion, which is not accepted and recommended in patients
with preexisting renal failure. (34) OR provides an optimal
exposition of accessory renal arteries and their preserva-
tion (reattachment). Due to this, in a vast majority of cases
OR is a method of choice for the treatment of AAA with
associated significant accessory renal arteries. (35, 36)
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Figure 5. MDCT angiography presents the infrarenal aorta with

two normal and three accessory renal arteries. Two of them originate
from the AAA.

LATE OPEN SURGICAL CONVERSION AFTER
ENDOVASCULAR ANEURYSM REPAIR

Some long-term complications after previous endovascu-
lar aneurysm repair require late open surgical conversion
(LOSC). (12) To be more precise, different types of en-
doleaks, stent-graft collapse, migration and infection, as
well as late rupture of the aneurysmal sac are indications
for LOSC after EVAR. At the same time, endoleak type
I with aneurysm enlargement, aneurysm enlargement
without endoleak, collapse, migration and infection of
the thoracic stent-graft, distal aneurysm formation and
finally secondary AEF and APF, mostly require LOSC
after TEVAR. (14)

However, LOSC after both EVAR and TEVAR is as-
sociated with significantly higher perioperative mortali-
ty and other very serious perioperative complications in
comparison with primary OR of TAA and TAAA. (12,
14,37)

RUPTURED ABDOMINAL AORTIC ANEURYSMS

Multicenter randomized controlled trials (RCT) did not
find a significant difference regarding 30-day mortality
between open and endovascular repair of ruptured AAA
(AJAX trial: EVAR-21%, OR-25% (38), IMPROVE trial:
EVAR-35% (39), OR-37%; ECAR trial: EVAR-18%, OR-
24% (40)). This has also been confirmed with the most
recently published Japanese national study. (41) Apart
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Figure 6. MDCT angiography presents (A) endoleak type I; (B) endoleak type II; (C) endoleak type I1I; (D) stent graft migration after EVAR.
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Figure 7. MDCT angiography presents (left) the collapse of the thoracic stent graft; (right) distal aneurysm formation after TEVAR.

from that, the majority of vascular surgeons believe that
EVAR is the first treatment option for the majority of pa-
tients with ruptured AAAs. However, not all ruptured
AAAs are suitable for endovascular repair.

A significant number of patients with ruptured AAA
is in hemodynamic unstable condition, and if not treat-
ed immediately upon admission, more than 80% will die
within two hours. (42) In some cases, there is not enough
time to perform MDCT angiography, and yet, without it,
EVAR is not possible. (43) These patients should be treat-
ed after duplex ultrasonography confirmation of rup-
tured AAA. ORis the only option in such circumstances.

According to IMPROVE trial, 30-day mortality after
EVAR in relatively hemodynamic stabile patients with
good aortic anatomy is 25%, but this group represents
only 60% of patients with RAAA. (39) At the same time,
long-term mortality and complications after endovascu-
lar repair of ruptured AAA are associated with unfavor-
able anatomy. (44)

Abdominal compartment syndrome after both open
and endovascular repair of ruptured AAA is associated
with high mortality. (45, 46) Owing to surgical evacua-
tion and drainage of retroperitoneal hematoma, the inci-
dence of abdominal compartment syndrome after OR is
significantly lower compared to EVAR. (47)

CONCLUSION

With all being said about the importance of OR of aortic
aneurysms in endovascular era, the question about how
to improve the results still remains. First of all, the hos-
pital volume is an independent predictor of an early out-
come after OR of aortic aneurysms. (48, 49) Our Clinic
is considered a high-volume center for aortic surgery and
owing to this fact, a 30-day mortality after elective OR of
AAA has been below 1%. in the past few years (50) The
most recently published studies confirm that a coun-
try-based centralization of AAA treatment also reduced
perioperative mortality. (51-53) However, what exactly
does the high-volume aortic center mean? Recommen-
dations are different. According to SVS guidelines, an
elective AAA OR can be performed at centers with the
volume of at least 10 procedures each year and with
perioperative mortality of $% or less. (33) In our opinion,
it is impossible to guarantee such a low rate of perioper-
ative mortality with such small experience. Due to this,
representatives of our Clinic who participated in writing
the current ESVS guidelines insisted on the hospital vol-
ume higher than 30 procedures per year. (17)

This article has shown that several groups of patients
with aortic aneurysms may benefit from the OR. Due to
this, younger generations of vascular surgeons should be
educated in standard and complex open aortic surgery.




Medicinska istraZivanja 2022; 55(1):1-9

Acknowledgments

Presented article is a part of the scientific research proj-
ect No 175008 supported by the Ministry of Education
and Science of the Republic of Serbia.

Authors’ disclosure of conflict of interests

‘We have no conflict of interests to declare.

Author contributions

Conception and design: Lazar Davidovic, David
Matejevic, Ognjen Kostic

Data collection: Lazar Davidovic, David Matejevic,
Ognjen Kostic

Writing the article: Lazar Davidovic, David Matejevic,
Ognjen Kostic

Critical revision of the article: Lazar Davidovic, David
Matejevic, Ognjen Kostic

Final approval of the article: Lazar Davidovic, David
Matejevic, Ognjen Kostic

Overall responsibility: Lazar Davidovic

References

1.

Rea CE. The surgical treatment of aneurysm of the abdominal aor-
ta. Minn Med 1948, 31(2):153-156.

Cohen JR, Graver LM. The ruptured abdominal aortic aneurysm of
Alber Einstein. Surg Gynecol Obstet 1990, 170(5): 455-8.

Dubost C, Allary M, Oeconomos N. Resection of an aneurysm of
the abdominal aorta. Reestablishment of the Continuity by a Pre-
served Human Arterial Graft, with Result After Five Months. Arch
Surg 1952, 64(3): 405-8.

Bakey ME, Cooley DA. Successful resection of aneurysm of thoracic
aorta and replacement by graft. JAMA 1953, 152(8): 673-6.

Etheredge SN, Yee J, Smith JV, Schonberger S, Goldman MJ.
Succsessful resection of the large aneurysm of the upper ab-
dominal aorta and replacemtn with homograft. Surgery 1955;
38(6):1071-81.

de la Cruz Kl, LeMaire SA, Weldon SA, Coselli JS. Thoracoabdominal
aortic aneurysm repair with a branched graft. Ann Cardiothorac
Surg 2012, 1(3): 381-393.

Bonopocb HJ1, Kapnosuy WM, LWexaHnH BW. Cnyvan gncraumnoH-
HOro Ype3beapeHOro SHAONPOTE3VPOBAHNA FPYLHOW a0PTbl CMO-
OUKCMPYLIMMCA CUHTETUYECKMM MPOTE30M MNpu TpabmaTnyeckoi
aHespwm3me. Grudn Khir 1988, 6:84-8.

Parodi JC, Palmaz JC, Barone HD. Transfemoral intraluminal graft
implantation for abdominal aortic aneurysms. Ann Vasc Surg 1991,
5(6): 491-9.

United Kingdom EVAR Trial Investigators, Greenhalgh RM, Brown
LC, Powell JT, Thompson SG, Epstein D, Sculpher MJ. Endovascular
versus open repair of abdominal aortic aneurysm.New Engl J Med
2010; 362:1863-71.

. SchneiderF, Ricco JB. Part two: against the motion. young patients

with good risk factors should not be treated with EVAR. Eur J Vasc
Endovasc Surg 2013 (46) 6: 618-621.

. Patel R, Sweeting M, Powel J, Greenhalgh R. Endovascular versus

open repair of abdominal aortic aneurysm in 15 years' follow up of
the UK endovascular aneurysms repair trial 1 (EVAR trial 1): a ran-
domized controlled trial. Lancet 2016, 388(10058):2366-74.

. Davidovic L, Palombo D, Trseka V, Sladojevic M, Koncar |, Houdek

K et al. Late open surgical coversion after andovascular abdominal
aortic aneurysm repair: Experince of three-high volume centres. J
Cardiovasc Surg (Torino) 2020, 61(2):183-90.

. Bavaria JE, Appoo JJ, Makaroun MS, Verter J, Zi-Fan Y, Scott Mitch-

ell R et al. Endovascular stent grafting versus open surgical repair
of descending thoracic aortic aneurysms in low-risk patients: a
multicenter comparative trial. J Thorac Cardiovasc Surg 2006;
133(2):369-77.

. Davidovic L, Sladojevic M, Koncar |, Markovic M, Ulus T, llic N et al.

Late Complication after Thoracic Endovascular Aortic Repair: What
Is the Role of an Open Surgical Conversion? Ann Vasc Surg 2018,
47:238-246.

15. Kérkkdinen JM, Pather K, Tenorio ER, Mees B, Oderich GS. Should
endovascular approach be considered as the first option for tho-
raco-abdominal aortic aneurysms? J Cardiovasc Surg (Torino) 2019,
60(3): 298-312.

16. Di Luozzo G, Geisbusch S, Lin H-M, Moritz SB, Schray D, Pawale A
et al. Open repair of descending and thoracoabdominal aortic an-
eurysms and dissections in patients aged younger than 60 years:
superior to endovascular repair? Ann Thorac Surg 2013; 95(1):12-9.

17. Wanhainen A, Verzini F, Von Herzeele |, Allaire E, Bown M, Cohnert
T et al. European Society for Vascular Surgery (ESVS) 2019 Clinical
Practice Guidelines on the Management of Abdominal Aorto-lIliac
Aneurysms. Eur J Vasc Endovasc Surg 2019, 57(1):8-93.

18. Riambau V, Bockler D, Brunkwall J, Cao P, Chiesa R, Coppi G et al.
Management of Descending Thoracic Aorta Diseases: Clinical Prac-
tice Guidelines of the European Society for Vascular Surgery. Eur J
Vasc Endovasc Surg 2017, 53(1):4-52.

19. Marone EM, Freyrie A, Ruotolo C, Michelagnoli S, Antonello M,
Speziale F et al. Expert Opinion on Hostile Neck Definition in En-
dovascular Treatment of Abdominal Aortic Aneurysms (a Delphi
Consensus). Ann Vasc Surg 2020, 62:173-182.

20. Sweet MP, Fillinger MF, Morrison TM, Abel D. The influence of gen-
der and aortic aneurysm size on eligibility for endovascular ab-
dominal aortic aneurysm repair. J Vasc Surg 2011, 54(4):931-7.

21. Rodd CD, Desigan S, Cheshire NJ, Jenkins MP, Hamady M. The suit-
ability of thoraco-abdominal aortic aneurysms for branched or
fenestrated stent grafts--and the development of a new scoring
method to aid case assessment. Eur J Vasc Endovasc Surg 2011,
41(2):175-185.

22. Mascoli C, Vezzosi M, Koutsoumpelis A, lafrancesco M, Ranasinghe
A, Clift P et al. Endovascular Repair of Acute Thoraco-abdominal
Aortic Aneurysms. Eur J Vasc Endovasc Surg 2018, 55(1):92-100.

23. Geisbusch P, Kotelis D, von Tengg-Kobligk H, Hyhlik-Durr A, Allen-
berg J-R, Bockler D et al. Thoracic aortic endografting in patients
with connective tissue diseases. J Endovasc Ther 2008, 15(2):144-9.

24. Gagne-Loranger M, Voisine P, Dagenais F. Should Endovascular
Therapy Be Considered for Patients With Connective Tissue Disor-
der? Can J Cardiol 2016, 32(1):1-3.

25. Amako M, Spear R, Clough RE, Hertault A, Azzaoui R, Martin-Gon-
zalez T et al. Total Endovascular Aortic Repair in a Patient with Mar-
fan Syndrome. Ann Vasc Surg 2017, 39:289.e9-289.e12.

26. Sorelius K, Wanhainen A, Furebring M, Bjorck M, Gillgren P, Mani
K et al. Nationwide Study of the Treatment of Mycotic Abdominal
Aortic Aneurysms Comparing Open and Endovascular Repair. Cir-
culation 2016, 134(23):1822-32.

27. Clough RE, Black SA, Lyons OT, Zayed HA, Bell RE, Carrell T et al. Is
endovascular repair of mycotic aortic aneurysms a durable treat-
ment option? Eur J Vasc Endovasc Surg 2009, 37(4):407-12.

8|



Davidovic at al. | Open aortic aneurysm repair in the endovascular era

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Kakkos SK, Antoniadis PN, Klonaris CN, Papazoglou KO, Giannoukas
AD, Matsagkas Ml et al. Open or endovascular repair of aortoenter-
ic fistulas? A multicentre comparative study. Eur J Vasc Endovasc
Surg 2011, 41(5): 625-634.

Kan C-D, Lee H-L, Yang Y-J. Outcome after endovascular stent graft
treatment for mycotic aortic aneurysm: a systematic review. J Vasc
Surg 2007, 46(5): 906-12.

Cvetkovic S, Koncar |, Ducic S, Zlatanovic P, Mutavdzic P, Maksimov-
ic D et al. Early and long-term results of open repair of inflamma-
tory abdominal aortic aneurysms: Comparison with a propensity
score-matched cohort. J Vasc Surg 2020, 72 (3):910-917.

Paravastu SCV, Ghosh J, Murray D, Farquharson FG, Serracino-In-
glott F, Walker MG. A systematic review of open versus endovascu-
lar repair of inflammatory abdominal aortic aneurysms. Eur J Vasc
Endovasc Surg 2009, 38(3):291-7.

Pejkic S, Opacic D, Mutavdzic P, Radmili O, Krstic N, Davidovic L.
Chronic complete thrombosis of abdominal aortic aneurysm: An
unusual presentation of an unusual complication. Vascular 2015,
23 (1):83-88.

Chaikof EL, Dalman RL, Eskandari MK, Jackson BM, Lee WA, Man-
sour MA et al. The Society for Vascular Surgery practice guidelines
on the care of patients with an abdominal aortic aneurysm. J Vasc
Surg 2018, 67 (1): 2-77.

Chan YC, Quing KS, Ting AC, Cheng SW. Endovascular infrarenal
aneurysm repair in patients with horseshoe kidney: case series and
literature review. Vascular 2011, 19(3):126-133.

Davidovic L, Markovic M, Ilic N, Koncar |, Kostic D, Simic D et al. Re-
pair of abdominal aortic aneurysm in the presence of the horse-
shoe kidney. Intern Angiol 2011, 30 (6): 534-40.

Davidovic L, Markovic M, Kostic D, Zlatanovic P, Mutavdzic P, Cvetic
V. Open repair of ruptured abdominal aortic aneurysms with asso-
ciated horseshoe kidney. International Angiology 2018, 37(6):471-8.

Keschenau PR, Shirley Ketting S, Mees B, Barbati ME, Grommes J,
Gombert A et al. Open Thoracic and Thoraco-abdominal Aortic
Repair After Prior Endovascular Therapy. Eur J Vasc Endovasc Surg
2018, 56(1):57-67.

Reimerink JJ, Hoornweg LL, Vahl AC, Wisselink W, van der Broek
TAA, Legemate DA et al. Endovascular Repair Versus Open Repair
of Ruptured Abdominal Aortic Aneurysms: A Multicenter Random-
ized Controlled Trial. Ann Surg 2013, 258(2): 248-258.

IMPROVE trial investigators. Observations from the IMPROVE trial
concerning the clinical care of patients with ruptured abdominal
aortic aneurysm. Br J Surg 2014, 101(3):216-224.

Desgranges P, Kobeiter H, Katsahian S, Bouffi M, Gouny P, Favre
J-P et al. ECAR (Endovasculaire ou Chirurgie dans les Anévrysmes
aorto-iliagues Rompus): A French Randomized Controlled Trial of
Endovascular Versus Open Surgical Repair of Ruptured Aorto-iliac
Aneurysms. Eur J Vasc Endovasc Surg 2015, 50(3):303-310.

41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

Yamaguchi T, Nakai M, Sumita Y, Nishimura K, Tazaki J, Kyuragi R
et al. Endovascular Repair Versus Surgical Repair for Japanese Pa-
tients With Ruptured Thoracic and Abdominal Aortic Aneurysms:
A Nationwide Study. Eur J Vasc Endovasc Surg 2019, 57(6): 779-786.

Lloyd GM, Bown MJ, Norwood GA, Deb R, Fishwick G, Bell RF et al.
Feasibility of preoperative computer tomography in patients with
ruptured abdominal aortic aneurysms: A time-to-death study in
patients without operation. J Vasc Surg 2004, 39(4):788-91.

Mehta M, Paty PSK, Byrne J, Roddy SP, Taggert JB, Sternbach Y et al.
The impact of hemodynamic status on outcomes of endovascular
abdominal aortic aneurysm repair for rupture. J Vasc Surg 2013,
57(5):1255-60.

Baderkhan H, Goncalves FMB, Oliveira NG, Verhangen HJM, Wan-
hainen A, Bjorck M et al. Challenging anatomy predicts mortality
and complications after endovascular treatment of ruptured ab-
dominal aortic aneurysm. J Endovasc Ther 2016, 23(6):919-27.

Mayer D, Rancic Z, Meier C, Pfammatter T, Veith FJ, Lachat M et al.
Open abdomen treatment following endovascular repair of rup-
tured abdominal aortic aneurysms. J Vasc Surg 2009, 50(1):1-7.

Ersryd S, Djavani-Gidlund K, Wanhainen A, Bjérck M. Abdominal
Compartment Syndrome After Surgery for Abdominal Aortic An-
eurysm: A Nationwide Population Based Study. Eur J Vasc Endo-
vasc Surg 2016, 52(2):158-165.

Pedro SA, Oliveira-Pinto J, Mansilha A. Abdominal compartment
syndrome after r-EVAR: a systematic review with meta-analysis on
incidence and mortality. Intern Angiol 2020, 39 (5):411-21.

Dimick JB, Cowan JA Jr, Stanley JC, Henke PK, Pronovost PJ, Up-
church GR Jr. Surgeon specialty and provider volumes are related
to outcome of intact abdominal aortic aneurysm repair in the Unit-
ed States. J Vas Surg 2003, 38(4): 739-44.

Eckstein H-H, Bruckner T, Heider P, Wolf O, Hanke M, Niedermeier
H-P et al. The relationship between volume and outcome follow-
ing elective open repair of abdominal aortic aneurysms (AAA) in
131 German hospitals. Eur J Vasc Endovsac Surg 2007, 34(3):260-
266.

Davidovic L, Maksic M, Koncar |, llic N, Dragas M, Fatic N et al. Open
repair of AAA in a high-volume center. World J Surg 2017, 41(3):884-
891.

Gray WK, Day J, Horrocks M. Outcome Relationships in Elective Ab-
dominal Aortic Aneurysm Surgery: Analysis of the UK Hospital Epi-
sodes Statistics Database for the Getting It Right First Time (GIRFT)
Programme. Eur J Vasc Endovasc Surg 2020, 60(4):509-517.

Singh AA, Boyle JR. Readmission and Re-intervention are Bet-
ter Measures of EVAR Quality. Eur J Vasc Endovasc Surg 2020,
60(4):518-530.

Tripodi P, Mestres G, Riambau V. Impact of Centralisation on Ab-
dominal Aortic Aneurysm Repair Outcomes: Early Experience in
Catalonia. Eur J Vasc Endovasc Surg 2020, 60:531-538.




Medicinska istraZivanja 2022; 55(1):12-20

OTVORENA REPARACIJA ANEURIZME AORTE U ENDOVASKULARNO! ERI

Lazar B. Davidovic'?, David Matejevic?, Ognjen Kostic?

Sazetak

Otvorena rekonstrukcija (OR) aneurizme aorte je i dalje
relativno mutilantna i rizi¢cna procedura kod starijih pa-
cijenata i pacijenata sa komorbiditetima. Od uvodenja
EVAR-a zabelezen je znacajno manji perioperativni mor-
talitet. Pored prednosti, endovaskularni tretman ima i
nedostatke, zbog kojih OR i dalje ima veoma vaznu ulo-
gu u endovaskularnoj eri.

Kod velike vecine pacijenata mladih od 65 godina, zado-
voljavajuceg opsteg stanja, sa dugim ocekivanim Zzivot-
nim vekom i povoljnom anatomijom, kao i kod pacijena-
ta sa hostilnom anatomijom vrata aneurizme, naslednim
poremecajima vezivnog tkiva, potpunom trombozom
aneurizme abdominalne aorte (AAA) i potentnom akse-
sornom bubreznom arterijom, OR je prva opcija le¢enja
u odnosu na endovaskularni tretman. EVAR se preporu-
Cuje kao prva opcija lecenja kod pacijenata sa inflama-
tornim aneurizmama, a OR treba uzeti u obzir samo kod
pacijenata koji su zadovoljavaju¢eg opsteg stanja, sa
inflamatornom AAA i znacajnom hidronefrozom. Kasna
otvorena hirurska konverzija (LOSC) je zabeleZzen doga-
daj nakon endovaskularnog tretmana i povezan je sa

znacajno vedim perioperativnim mortalitetom i drugim
ozbiljnim perioperativnim komplikacijama u poredenju
sa primarnim OR. Multicentri¢na randomizovana kontro-
lisana ispitivanja (RCT) nisu pronasla znacajnu razliku u
pogledu 30-dnevnog mortaliteta izmedu otvorene i en-
dovaskularne reparacije rupture AAA. Medutim, nisu svi
pacijenti sa rupturiranom AAA kandidati za endovasku-
larnu proceduru. Kod hemodinamski nestabilnih pacije-
nata, kada nema vremena za MDCT angiografiju, EVAR
nije moguc i OR je jedina opcija. Incidenca sindroma ab-
dominalnog kompartmenta posle OR je znacajno niza u
poredenju sa EVAR-om zahvaljujudi hirurskoj evakuaciji i
drenazi retropertonealnog hematoma.

Poboljsanje rezultata lecenja aneurizme aorte u velikoj
meri zavisi od obima godisnjih operacija aorte. Imajuci
u vidu sve navedene prednosti i nedostatke OR i en-
dovaskularne rekonstrukcije, mozemo zakljuciti da bi u
centrima velikog obima mlade generacije vaskularnih
hirurga trebalo da se obrazuju iz standardne i slozene
otvorene hirurgije aorte.

Kljucne reci: aneurizma aorte, endovaskularni tretman, EVAR, otvorena hirurgija aorte
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