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Outcomes of 3309 thoracoabdominal aortic aneurysm repairs

Joseph S. Coselli, MD,*"* Scott A. LeMaire, MD,"™“** Qurania Preventza, MD,"*
Kim I. de la Cruz, MD,"" Denton A. Cooley, MD,” Matt D. Price, MS,"' Alan P. Stolz, MEd,""!
Susan Y. Green, MPH,™! Courtney N. Arredondo, MSPH,” and Todd K. Rosengart, MD™“

ABSTRACT

Objective: Since the pioneering era of E. Stanley Crawford, our multimodal
strategy for thoracoabdominal aortic aneurysm repair has evolved. We describe
our approximately 3-decade single-practice experience regarding 3309
thoracoabdominal aortic aneurysm repairs and identify predictors of early death
and other adverse postoperative outcomes.

Methods: We analyzed retrospective (1986-2006) and prospective data
(2006-2014) obtained from patients (2043 male; median age, 67 [59-73] years)
who underwent 914 Crawford extent I, 1066 extent II, 660 extent III, and 669
extent IV thoracoabdominal aortic aneurysm repairs, of which 723 (21.8%)
were urgent or emergency. Repairs were performed to treat degenerative
aneurysm (64.2%) or aortic dissection (35.8%). The outcomes examined
included operative death (ie, 30-day or in-hospital death) and permanent stroke,
paraplegia, paraparesis, and renal failure necessitating dialysis, as well as adverse
event, a composite of these outcomes.

Results: There were 249 operative deaths (7.5%). Permanent paraplegia and
paraparesis occurred after 97 (2.9%) and 81 (2.4%) repairs, respectively. Of
189 patients (5.7%) with permanent renal failure, 107 died in the hospital.
Permanent stroke was relatively uncommon (n = 74; 2.2%). The rate of the
composite adverse event (n = 478; 14.4%) was highest after extent II repair
(n = 203; 19.0%) and lowest after extent I'V repair (n = 67; 10.2%: P < .0001).
Estimated postoperative survival was 83.5% =+ 0.7% at | year, 63.6% + 0.9%
at 5 years, 36.8% £ 1.0% at 10 years, and 18.3% =+ 0.9% at 15 years.

Conclusions: Repairing thoracoabdominal aortic aneurysms poses substantial
risks, particularly when the entire thoracoabdominal aorta (extent II) is replaced.
Nonetheless, our data suggest that thoracoabdominal aortic aneurysm
repair, when performed at an experienced center, can produce respectable
outcomes. (J Thorac Cardiovasc Surg 2016;151:1323-38)
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Outcomes of TAAA repair differ by Crawford extent.

Central Message

Open TAAA repair produces respectable out-
comes, but there is clearly room for improve-
ment. Outcome differs by repair extent.

Perspective

We present the results of 3309 open TAAA re-
pairs to elucidate operative risk. These repairs
require interrupting blood flow to vital organs,
which incurs the risk of postoperative para-
plegia, renal failure, and other complications.
Our data suggest that open TAAA repair per-
formed at an experienced center can produce
respectable outcomes, but further improvement
is needed.

See Editorial Commentary page 1339.

See Editorial page 1232.
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The impact of preoperative identification of the Adamkiewicz artery
on descending and thoracoabdominal aortic repair

Hiroshi Tanaka, MD, PhD," Hitoshi Ogino, MD, PhD,*" Kenji Minatoya, MD, PhD,"

Yoshiro Matsui, MD, PhD,’ Tetsuya Higami, MD, PhD," Hitoshi Okabayashi, MD, PhD,*

Yoshikatsu Saiki, MD, PhD," Shigeyuki Aomi, MD, PhD,* Norihiko Shiiya, MD, PhD,"

Yoshiki Sawa, MD, PhD,’ Yutaka Okita, MD, PhD,’ Taijiro Sueda, MD, PhD,* Hidetoshi Akashi, MD, PhD,'
Yukio Kuniyoshi, MD, PhD,™ and Takahiro Katsumata, MD, PhD," the Japanese Study of Spinal Cord
Protection in Descending and Thoracoabdominal Aortic Repair investigators

ABSTRACT

Objective: To investigate the impact of preoperative identification of the Adam-
kiewicz artery (AKA) on prevention of spinal cord injury (SCI) through the multi-
center Japanese Study of Spinal Cord Protection in Descending and
Thoracoabdominal Aortic Repair (JASPAR) registry.

Methods: Between January 2000 and October 2011, 2435 descending/thoracoab-
dominal aortic repairs were performed, including 1998 elective repairs and 437
urgent repairs, in 14 major centers in Japan. The mean patient age was 67 £ 13
years, and 74.2% were males. There were 1471 open repairs (ORs), including
748 descending and 137 thoracoabdominal extent [Ex] I, 136 Ex II, 194 Ex III,
115 Ex IV, and 138 Ex V, and 964 endovascular repairs (EVRs). Of the 2435 pa-
tients, 1252 (51%) underwent preoperative magnetic resonance or computed to-
mography angiography to identify the AKA.

Results: The AKA was identified in 1096 of the 1252 patients who underwent pre-
operative imaging (87.6%). Hospital mortality was 9.2% (n = 136) in those who
underwent OR and 6.4% (n = 62) in those who underwent EVR. The incidence of
SCI was 7.3% in the OR group (descending, 4.2%; Ex I, 9.4%; Ex 11, 14.0%; Ex
111, 14.4%; Ex 1V, 4.2 %; Ex V, 7.2%) and 2.9% in the EVR group. The risk fac-
tors for SCI in ORs were advanced age, extended repair, emergency, and occluded
bilateral hypogastric arteries. In ORs of the aortic segment involving the AKA,
having no AKA reconstruction was a significant risk factor for SCI (odds ratio,
2.79, 95% confidence interval, 1.14-6.79; P = .024).

Conclusions: In descending/thoracoabdominal aortic repairs, preoperative AKA
identification with its adequate reconstruction or preservation, especially, in ORs
of aortic pathologies involving the AKA, would be a useful adjunct for more
secure spinal cord protection. (J Thorac Cardiovasc Surg 2016;151:122-8)

The Adamiiewicz artery, which arises from the inter-

costal artery in the aneurysm, is depicted

Central Message

Identification of the Adamkiewicz artery would
be an adjunct for spinal cord safety in descend-
ing/thoracoabdominal aortic repairs.

Perspective

For spinal cord safety, preoperative anatomic
comprehension of spinal cord circulation
would be beneficial as an adjunct in conjunc-
tion with appropri bseq i
and surgical techniques, including other protec-

tive supp ly, the of
aortic repairs would be improved, with lower
mortality and morbidity rates.

See Editorial Commentary page 129.




- Spinal cord blood supply imaging: arterio-CT-scan (except emergencies and most type IV TAAS)

- Reattachment of critical arteries

- CPB (with or without mild hypothermia or DHCA)

- Spinal fluid drainage

- Blood pressure monitoring / peroperatively and during ICU stay




Clinical Utility of Intraoperative Motor-Evoked Potential
Monitoring to Prevent Postoperative Spinal Cord Injury
in Thoracic and Thoracoabdominal Aneurysm Repair:
An Audit of the Japanese Association of Spinal Cord
Protection in Aortic Surgery Database

Kenji Yoshitani, MD,* Kenichi Masui, MD,t$ Masahiko Kawaguchi, MD,§ Mikito Kawamata, MD, |l
Manabu Kakinohana, MD,{ Shinya Kato, MD,* Kyoko Hasuwa, MD,* Michiaki Yamakage, MD,#
Yusuke Yoshikawa, MD,# Kimitoshi Nishiwaki, MD,** Tadashi Aoyama, MD,** Yoshimi Inagaki, MD, 1+
Kazumasa Yamasaki, MD, 1+ Mishiya Matsumoto, MD,+$ Kazuyoshi Ishida, MD % Atsuo Yamashita, MD, 3+
Katsuhiro Seo, MD,§§ Shinichi Kakumoto, MD,§§ Hironobu Hayashi, MD,§ Yuu Tanaka, MD,§

Satoshi Tanaka, MD, || Takashi Ishida, MD, |l Hiroyuki Uchino, MD, Il Takayasu Kakinuma, MD,|l|l
Yoshitsugu Yamada, MD, ] Yoshiteru Mori, MD,{ Shunsuke Izumi, MD, Y

Kunihiro Nishimura, MD, PhD,## Michikazu Nakai, PhD,## and Yoshihiko Ohnishi, MD*

BACKGROUND: Spinal cord ischemic injury is the most devastating sequela of descending and
thoracoabdominal aortic surgery. Motor-evoked potentials (MEPs) have been used to intraopera-
tively assess motor tract function, but it remains unclear whether MEP monitoring can decrease the
incidence of postoperative motor deficits. Therefore, we reviewed multicenter medical records of
patients who had undergone descending and thoracoabdominal aortic repair (both open surgery and
endovascular repair) to assess the association of MEP monitoring with postoperative motor deficits.
METHODS: Patients included in the study underwent descending or thoracoabdominal aortic
repair at 12 hospitals belonging to the Japanese Association of Spinal Cord Protection in Aortic
Surgery between 2000 and 2013. Using multivariable mixed-effects logistic regression analy-
sis, we investigated whether intraoperative MEP monitoring was associated with postoperative
motor deficits at discharge after open and endovascular aortic repair.

RESULTS: We reviewed data from 1214 patients (open surgery, 601 [49.5%]; endovascular
repair, 613 [50.5%]). MEP monitoring was performed in 631 patients and not performed in the
remaining 583 patients. Postoperative motor deficits were observed in 75 (6.2%) patients at
discharge. Multivariable logistic regression analysis revealed that postoperative motor deficits at
discharge did not have a significant association with MEP monitoring (adjusted odds ratio [OR],
1.13; 95% confidence interval [Cl], 0.69-1.88; P = .624), but with other factors: history of neural
deficits (adjusted OR, 6.08; 95% Cl, 3.10-11.91; P < .001), spinal drainage (adjusted OR, 2.14;
95% Cl, 1.32-3.47; P = .002), and endovascular procedure (adjusted OR, 0.45; 95% Cl, 0.27-
0.76; P = .003). The sensitivity and specificity of MEP <25% of control value for motor deficits at
discharge were 37.8% (95% Cl, 26.5%—49.5%) and 95.5% (95% Cl, 94.7%-96.4%), respectively.
CONCLUSIONS: MEP monitoring was not significantly associated with motor deficits at dis-
charge. (Anesth Analg XXX;XXX:00-00)
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Questions: Could motor-evoked potential (MEP) monitoring reduce the incidence of postopera-
tive motor deficits in thoracic and thoracoabdominal aortic aneurysms repair?

- Findings: MEP monitoring was not associated with decreased postoperative motor deficits. In-

terventions to treat depressed MEP signal were no more effective than spontaneous recovery.

- Meanings: MEP monitoring did not reduce the postoperative motor deficits in thoracic and

thoracoabdominal aortic aneurysms repair.

Anesth Analg 2017



TABLE 4. Results of consecutive elective cases (n = 2586)
All Extent 1 Extent 11 Extent 111 Extent IV
Variable n = 2586 n="700 n = 866 n = 504 n =516 P value
Adverse event 329 (12.7) 63 (9.0) 154 (17.8) 73 (14.5) 39 (7.6) <.001
Operative mortality 161 (6.2) 32 (4.6) 72(8.3) 41 (8.1) 16 (3.1) <.001
Permanent paraplegia® 66 (2.6) 8 (1.1) 37 (4.3) 18 (3.6) 3(0.6) <.001
Permanent paraparesis® 57(2.2) 14 (2.0) 25(2.9) 10 (2.0) 8 (1.6) 4
Permanent renal failure necessitating dialysis® 132 (5.1) 17(2.4) 64 (7.4) 28 (5.6) 23 (4.5) <.001
Permanent stroke™ 60 (2.3) 17(24) 31(3.6) 5(L.0) T(14) .007
Survival with life-altering complication 168 (6.5) 3l 44 82 (9.5) 32 (6.3) 23 (4.5) <.001
Values are n (%). Outcomes of interest (paraplegia, pampﬂl‘esihMure necessitating dialysis, and stroke) are permanent complications present at discharge or present in
those patients with early death. *Excludes 5 patients who died during the operation. tDischarge with permanent paraplegia, paraparesis, renal failure, or stroke in 2425 early
survivors of elective repair.
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There is still no definite prevention strategy for SCI, either

for open or endo repair

Improvement in CSF Drainage

Better comprehension of spinal cord blood supply
Preconditioning the collateral network

Staged repair (even for open repair?)

N -,

Etz CD et al. Spinal cord perfusion after extensive segmental
artery sacrifice: can paraplegia be prevented? Eur J Cardiothorac
Surg 2007;31(4):643-8
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First-in-man endovascular preconditioning of the paraspinal
collateral network by segmental artery coil embolization
to prevent ischemic spinal cord injury

Christian D. Etz, MD, PhD.* E. Sehastian Debus, MDD, PhD)." Friedrich- Wilhelm Mohr, MDD, PhD,” and
Tilo Kolbel, MD, PhD"




- Ischaemic preconditioning of the spinal cord to prevent spinal cord ischaemia .

during endovascular repair of thoracoabdominal aortic aneurysm: first clinical
experience
Published on 20 September 2018
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Daniela Branzan*, MD; Christian D. Etz2, MD, PhD; Michael Moche®, MD, PhD; Konstantin von
AspernZ, MD; Holger Staab’, MD; Jochen Fuchs®, MD; Florian Then Bergh*, MD, PhD; Dierk KEYWORDS
Scheinert®, MD, PhD; Andrej Schmidt®, MD, PhD

+ Embolisation technique
+ Thoracic aorta aneurysm
» Thoracic aorta dissection

1. Department of Vascular Surgery, University Hospital Leipzig, Leipzig, Germany; 2. Depariment of
Cardic-vascular Surgery, Heart Center, Leipzig, Germany; 3. Department of Interventional Radiology,
University Hospital Leipzig, Leipzig, Germany; 4. Department of Neurology, University of Leipzig,
Leipzig, Germany; 5. Department of Angiology, University Hospital Leipzig, Leipzig, Germany

Aims: The purpose of our study was to report our experience with minimally invasive segmental artery
coil embolisation (MISACE) to prevent spinal cord ischaemia (SCI) after endovascular repair (ER) of
thoracoabdominal aortic aneurysm (TAAA).

Methods and results: A cohort of 57 patients with TAAAs was treated by MISACE followed by ER
between October 2014 and December 2017. The TAAA Crawford classification was: type |, n=5; type Il
n=12; type I, n=27; type IV, n=13. The average maximum aortic diameter was 62.7+8.8 mm. Patients
had a median of 5 coiled SAs (range: 1-19). MISACE was completed in one (n=22), two (n=24), three
(n=7), four (n=3) or five (n=1) sessions. The maximum number of coiled SAs per session was six. After
completion of MISACE, 77.7% of direct segmental arterial flow was occluded. After a2 mean of 83162
days, 55 of the patients received total ER of their TAAA. At 30 days after ER, no patient developed SCI
and three patients had died.
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Endovascular Coil Embolization of Segmental Arteries Prevents
Faraplegia After Subsequent TAAA Repair — An Experimental
Model

2 Gelsblcoh, MD', & Stefanovie’, JE Konsth, MD¥, HM Lin, $00°, & Morgelio, MD*, DJ
Welsz, MD®, RE Grispn, MD', 2nd @ DI Luozzo, MD'
*Department of Cardiothorack Swrgery, Mount 2inal Medical Cender, New York, NY

*Department of Candlology, Mount Sinal Medical Center, New Yok, NY

Department of Healh Evidence and Policy, Mount Sinal Medical Center, New York, NY
4Departmant of Neuropathology, Mount Sinal Medical Cenber, New Yok, NY
’D:parhreﬂ: of Neurciogy, Mount Sinal Medical Center, New York, NY
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Coils-technique Plug-technique

Require larger catheters - stable position

Etz et al. J Thorac Cardiovasc Surg 2015



Extent of segmental artery sacrifice in each patient

*
*

(MIS2ACE): trial protocol for a
randomised controlled multicentre trial
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Selected, elective high SCI risk
Under local anesthesia

Percutaneous trans-femoral access

No CSF-drainage

Clinical monitoring of the patients neurologic function
for 72h

After 1-3 MIS2ACE sessions = proceed to open- or ‘
endovascular TAAA repair J \‘ £
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ACQUIRED CARDIOVASCULAR DISEASE

Staged repair significantly reduces paraplegia rate after extensive
thoracoabdominal aortic aneurysm repair

Christian D. Etz, MD, PhD,” Stefano Zoli, MD," Christoph S. Mueller, MS," Carol A. Bodian, DrPH,”
Gabriele Di Luozzo, MD," Ricardo Lazala, MD,* Konstadinos A. Plestis, MD," and Randall B. Griepp, MD*

Objective: Paraplegia remains a devastating, and still too frequent, complication after repair of extensive thor- =
acoabdominal aortic aneurysms. Strategies to prevent ischemic spinal cord damage afier exiensive segmental ar- p at I e n tS

tery sacrifice—or occlusion, essential for endovascular repair—are still evolving.

Methods: Ninety patients who underwent extensive segmental artery sacrifice (median, 13; range, 9-15) during (y S C I = S H I t . l 5(y
open surgical repair from June 1994 to December 2007 were reviewed retrospectively. Fifty-five patients (mean 0 . I n g e S ag e . 0
age, 65 + 12 years; 49% were male), most with extensive Crawford type Il thoracoabdominal aortic aneurysms,
had a single procedure (single-stage group). Thirty-five patients (mean age, 62 3 14 years; 57% were male) had 2 . 0
procedures (2-stage group), usually Crawford type Il or IV repair after operation for Crawford type I descending Stag e = O /0
thoracic aneurysm. The median interval between the 2-stage procedures was 5 years (3 months to 17 years). There
were no significant differences between the groups with regard to age, gender, cause of the aneurysm, hyperten-
sion, chronic obstructive pulmonary disease, urgency, previous cerebrovascular accidents, year of procedure, or
cerebrospinal fluid drainage. In single-stage procedures, hypothermic circulatory arrest was used in 29% of pa-
tients, left-sided heart bypass was used in 40% of patients, and partial cardiopulmonary bypass was used in 27%
of patients. Somatosensory-evoked potentials were monitored in all patients, and motor-evoked potentials were
monitored in 39% of patients. Cerebrospinal fluid was drained in 84% of patients.

Results: Overall hospital mortality was 11.1%. There were no significant differences in mortality, stroke, post-
operative bleeding, infection, renal failure, or pulmonary insufficiency between the groups. However, 15%
of patients in the single-stage group had permanent spinal cord injury versus none in the 2-stage group
(P = .02). The significantly lower rate of paraplegia and paraparesis in the 2-stage group occurred despite a sig-
nificantly higher number of segmental arteries sacrificed in this group: a median of 14 (11-15) versus 12 (9-15)

(P < .0001).

Conclusion: A staged approach to extensive thoracoabdominal aortic aneurysm repair may reduce the incidence
of spinal cord injury. This is of particular importance in designing strategies involving hybrid or entirely endo-
vascular procedures. (J Thorac Cardiovasc Surg 2010;139:1464-72)
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Editor’s Choice — Outcomes After One Stage Versus Two Stage Open Repair
of Type Il Thoraco-abdominal Aortic Aneurysms

Alexander Gombert °, Linda Kirner °, Shirley Ketting °, Marcia V. Riickbeil ©, Barend Mees °, Mohammad E. Barbati °,
Paula R. Keschenau °, Johannes Kalder °, Geert W. Schurink °, Drosos Kotelis **, Michael J. Jacobs "

*European Vascular Centre Aachen-Maastricht, Department of Vascular Surgery, RWTH University Hospital Aachen, Aachen, Germany
° European Vascular Centre Aachen-Maastricht, Department of Vascular Surgery, University Hospital Maastricht, Maastricht, The Netherlands
“Department of Medical Statistics, University Hospital Aachen, RWTH Aachen University, Aachen, Germany

WHAT THIS PAPER ADDS

This study confirms that staged open and hybrid surgery of type Il thoraco-abdominal aortic aneurysm (TAAA)
may be related to favourable results in terms of decreased mortality rates versus one stage type Il TAAA open
repair.

Objective: This study compared the outcomes of open one stage with open two stage repair of type Il thoraco-
abdominal aortic aneurysms (TAAA).

Methods: This retrospective study included 94 patients (68 men) with a mean + SD age of 54.5 + 14 years who
underwent open type Il TAAA repair from March 2006 to January 2016. The mean aneurysm diameter was
65 = 14.4 mm. The median follow up was 42 months (range 12—96). Seventy-six patients received one stage
open repair and 18 patients were treated in two steps: 12 received two open procedures (thoracic and
abdominal) and six received hybrid repair (one open and one endovascular procedure). This study focused on
the comparison of open one stage and open two stage TAAA repair. The median time between the two steps
was 31.5 days (range 1—169).

| Shage

Results: In hospital mortality after open one stage repair versus open two stage type Il repair was 22.4% versus
0% (odds ratio 7.352, 95% confidence interval [CI] 0.884—959.1]; p = .19). The one year survival rate after one
stage repair versus open two stage repair was 74.7% (95% Cl 62.7—83.3) versus 90.9% (95% Cl 50.8—98.7
[p = .225]). The five year survival rate after one stage repair versus open two stage repair was 53.0% (95% CI
37.2—66.5) versus 90.9% (95% CI 50.8—98.7 [p = .141]). The hazard ratio for survival after one stage repair
and after open two stage repair was 4.563 (95% Cl 96.9—81.4 [p = .137]). Paraplegia was observed after
open one stage repair versus open two stage in 10.5% vs. 8% (p = 1). Acute kidney injury requiring
permanent dialysis and myocardial infarction were assessed for after open one stage repair and open two
stage and were seen in 3.9% vs. 0% (p = 1) and in 5.3% vs. 0% (p = 1), respectively.

Conclusion: Open two stage repair may be recommended as a treatment option for type Il TAAAs if anatomically
feasible, as it has a lower mortality and similar complication rates to one stage repair.
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Figure 4. Kaplan Meier estimates of long-term survival of patients who underwent one stage and
two stage type II thoraco-abdominal aortic aneurysm repair (TAAA).










100 Improved or unchanged renal function
g Temporary worsening of renal function
; o _I_LLI_‘_‘-I_OPO?
3 Persistent worsening of renal function . D|reCt Or bypass reattaChment Of
> o
5 all renal arteries
= n S5 5 -
£ . Kidney perfusion during ATA
o Log rank < 0.001 - -
repair to assure cooling +/-
70 - =
Atrisk buffering?
£ 52 . Blood / Crystalloid / Custodiol ?
60 4 159 139
0 15 30
Time (days)

Renal dysfunction is linked with
mortality...

Welten et al. Am J Kidney Dis 2007



RINGER GROUP (54 pts)

(April 2008 — August 2009)
The last consecutive TAAA with Ringer

eeeeee RiNger

min/1.73m?)

¢GFR (ml/

CUSTODIOL GROUP (50 pts)

(September 2009 — December 2011)
The first consecutive TAAA with Custodiol

Renal protection: 104 pts

Tshomba, /...] & Chiesa. J Vasc Surg 2014




Total Ringer group Custodiol group

m=81) m=42) n=42) b value
Acute Kidney Injury (AKD 640162% |  38(90.5%] 26 61.9%) 0,002
2‘::,"’“" Ischemic time, min.mean | ,.q . jc61 | 436+ 1599 515 + 16.48 0.053

80

—— Custodiol

70

60 +

50

eGFR (ml/min/1.73m?)

40

Blo g on s e s sie
Days from operation

Tshomba, /...] & Chiesa. J Vasc Surg 2014




Prescreening | Assessed for eligibility (n=113)
A - Refised to parteipae (112)
Screening . Not mecing incluson rteri (=)
- - - - Emengency procedures (n=4)
-Age<18yrs(n=1)
Prospective, Randomized & Double-blinded
= s = Enrolled (n=96)
-Inferiority Trial (Off-label Use) =
Non-Inferiority Tri
- Medical decision (n=5)
& & & - Consent withdrawn (n=1)
ClinicalTrials. gov ar— searc Randomized
AT ST LS T nal insines wn vae . ' ¢ i Randomized (n=90)
SNow Available Finmal Hule for FIDAAA SO amd NI Policy omn © liaical Teiasl I-.'-I---ll-l-._l (Iﬂpopu]atlon) I/\l‘
UOde.tiOD Intewentiﬂn P}lﬁgc Allocation | Allocated to Custodiol renal perfusion (n 15:” Allocated to Ringer renal perfusion (n=45)
Thoracoabdominal Aortic Drug: Custodiol Phase 4 Bclded in OR (1) Ecluded in OR 1)
£ - Change in etent (1=1) - Ch
Aneurysms Drug: Ringer _’mi’jm{”“ i ||
Efficacy Analysis
+ Bhow Display Options 9 .y Received allocated perfusion (n=44)
S (PP population)
Rank Status Study
1 MRecruiting CuUstodial VDI'.;;"I‘;I:.II‘;I': wl‘la '|l l'. _“‘.: l:l'l'.l.;:l\.l-i_:lnl:ll P P Follow up 'lOSHDfUHC"\‘t‘ Mp(’l:.’U
NI rve RSN s ug Cusicdiol Crug Ennched Ringers iaciate sohtior [Intraoperative death]
Analysed (n=42) Analysed (n=44

ClinicalTrials.uov ldentifier: NCT 02327611

GCURITIBA TRIAL tuapted rom 1snomba»



http://clinicaltrials.gov/

- TAAA surgery probably remains « the most complex » among cardiovascular surgery

Improving results of open TAAA surgery implies to improve both surgical and anesthesiological
levels

New insights regarding SCI protection, especially developed for endo procedures, should also be
considered for open repair

Better prevention of renal dysfunction is still assessed by ongoing studies

- Selecting patients for a tailored technique (open, endo, hybrid, staged, ...) implies that patients
should be refered in large volume centers which include specialists dedicated to each techniques




