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INTRODUCTION

 Controversies: options for peripheral perfusion
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[ Off label use
] Operative mortality: 21% (5/24)
J Recurrent Infections: 16% (3/19 survivors)

occumred in & 252 ) patients and late secondary intervention were requined in 3 (15.7%), caused
by silver graft reinfection. The late mortality was 26%,

Conclusion: In-situ rec onstruction with the silver gra fte onfinmss imil ar bywith other madal ities. The
greatest advantage for the sibvergraft i itsease of use butthe rik of reintec tion remains signific ant.
@ M08 European Saciety for Vasoular Surgery. Published by Hsevier Ltd. All rights reserved.




Aortic Graft Infection

Silver coated prostheses
(contemporary clinical studies)

Author (year) N (Mo) 30d mort. (%) RI(%)

Zegelman M. (2009 44(11)| (65D | 65
Batt M. (2008 2432 Q1O | 16

PupkaA.(2011)  |27(23)| 11.0 | C4.0D
Bisdas T.(201) | 11(18) | 18.0 | (22.0)
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Antimicrobial Silver Grafts for Prevention
and Treatment of Vascular Graft Infection
Jean-Baptiste Ricco, MD, PhD,* and Ojan Assadian, MD, DTMH*
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Antibiotic-Impregnated
Grafts for Aortic Reconstruction

Wesley Lew, MD and Wesley Moore, MD




Aortic Graft Infection

Rifampicin bonded prostheses
(contemporary clinical studies)

Author (year) N (Mo) 30d mort. (%) RI(%)

HayesPD.999)  ju@En | @2 (2D

BandykDF ooy |aran | 80 |(BO
OdericnGS. @00 | s2(40) | 90 | 100
Torsello G. & Sandmann W.(1997) | 1233 | (00 |83
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Allograft vs Synthetic material
resistant to bacterial infection

 Allografts not always available
d Impact on procedural time

] The Results aren’t so GOOD



Fresh/ CP Allografts
(contemporary clinical studies)

_ 30d mort.
Author (year) N (Mo) Biomat. %) RI1(%) Fate (%)
0]
Chiesa R
(1998)
Locati P

(1998)

Kieffer E
(2004)

44 (15) | 31CP-11F Occlusion: 21

18 (22) | 10CP-8F Occlusion: 6

179 (46)| 38CP+62F

Verhelst R. Dilatation: 9,5

90 (36)

(2000) Sténoses: 5,4

Occlusion: 8,1




Cryopreserved Allografts

(contemporary clinical studies)

30d mort.
Author (year) N (Mo) %) R1(%) Fate (%0)
0

Vogt P.R. (2002) | 49 (27) Stenose: 2, Dilatation:2

Leséche (2001) | 28 (35) Dilatation\17 _/
Lavigne (2003) | 22 (18) Dilatation: 5

Gabriel (2004) |43 (NA) RUPthC Ision: 5

Teebken (2004) | 42 (20) R“pt“rﬁ,”gse: 9,3

Noel A.A. (2002)| 56 (5) Rupture: 9 ; Dilatation: 2
Zhou W (2006 | 42 (13) Occlusiof: 6 )

Bisdas T (2010) | 57 (36) D"atat'cg’:cllu’;gﬁ_“ft;”e:1’7




In Situ Reconstruction in Native and Prosthetic Aortic Infections Using
Cryopreserved Arterial Allografts

L. Touma *, F. Cochennes *, ). Parisot ®, A. Fialaire Legendre ©, 1-P. Beoguemin ®, P. Desgranges ™
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WHAT THIS PAPER ADDS

This study reports the outcome of in situ aortic reconstruction wsing cryopreserved allografts. It emphasizes the
need for close postoperative surveillance because of the substantial early graft-related complication rate. It
studies the influence on allograft behavior of two cryppreservation protocols generlly reported and used in this

series. It alko identifies five independent predictors of eardy mortality: age, chronic kidney disease, coronary
disease, prosthetic infection, and urgent procedures.

Objectives: To evaluate overall survival and complications of cryopreserved arterial allografts in aortic graft
infections and infected aortic aneurysms

Methods: A retrospective review of consecutive patients was conducted with native or prosthetic aortic
infections, who underwent Inc.al dehndement and in s.rtu |m|:|la nta'r.lnn nf a f_l"gl:lpl'HEI"md anrtu: allngraft fmm

] N = 54 patients

. Early significant postoperative complications
occurred in 28 (52%) patients.

u Graft-related complication : 19%

arder ta s.uppnrt the prei!rentlal use nf cr';rnpr&ned allcgmﬂ:r. ha:‘.ad an thE|r Iur'g-term I:-eha.ru:nr
£ 2014 Published by Elevier Ltd on behalf of European Society for Vascular Surgery.

Article history: Received 4 September 2013, Accepted 15 April 2014, Available online 10 June 3014
Keywords: Allograft, Infected aneurysm, Prosthesis-related infection



In Situ Reconstruction in Native and Prosthetic Aortic Infections Using
Cryopreserved Arterial Allografts
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WHAT THIS PAPER ADDS

This study reports the outcome of in situ aortic reconstruction wsing cryopreserved allografts. It emphasizes the
need for close postoperative surveillance because of the substantial early graft-related complication rate. It
studies the influence on allograft behavior of two cryppreservation protocols generlly reported and used in this
series. It alko identifies five independent predictors of eardy mortality: age, chronic kidney disease, coronary
disease, prosthetic infection, and urgent procedures.

Objectives: To evaluate overall survival and complications of cryopreserved arterial allografts in aortic graft

infections and infected aortic aneu ysms

A Graft-related complication (19%)

v Anastomotic disruption (2 cases)

v' Allograft body disruption (4 cases)

v Allograft leg thrombosis or dissection (4)
] Graft-related mortality : 7%

Keywords: Allograft, Infected aneurysm, Prosthesis-related infection




Abdominal aortic reconstruction in infected fields:
Early results of the United States Cryopreserved
Aortic Allograft Registry

Andra A, Moel, MD* Peter Gloviceki, MID,* Kenneth ). Cherey, Jr, MI),* Flazim Safi, M5

Jerry Gioldstone, MID,* Mark D). Morasch, MDY Kaj H. Johansen, MI3,” and Members of the United
States Cryopreserved Aortic M]np'.ﬂ‘t Registry, Hoobeter, Minn; Flowston, Teoe Cleeeland, by Ciacaan, D0
and Semetle, Winsh

(hecrive: Aortic reconstrusctions for primary graft Infection (PGI), mycotlc aneurysm (MA), and aortc graft-enteric
exosion {AEL) bear high morbidity and mormalicy rates, and current treatment optlons are not jdeal. Cryopreserved grafis
have been implanted successfully In infected fields and may be snitable for abdominal aorte reconstrscions. Reglsory data
from several insdmtions were compiled to examine results of cryopreserved aortle allogratt (CAA) placement.

Mrsiodr: The experience of 51 instmadons was reviewed for CAAs inserted from March 4, 1999, o Angust 23, 2000,
Indlcarions for CAA, organisms, mortality, and complicarbons were ldentified.

Reswise: Pifty-six patients, 43 men and 1% women, with a mean age of 66 years (range, 44 1o 90 years) had In sitw aortic
replacement with CAA. Indicarbons for CAA placement were PG in 43 pardents (77%), MA In seven (14%), AEE in four
{™%), and aortc reconstruction with concomitant bowel resection In two (4%). Infectious organisms were dentified in 33
parients {§9%); the most frequent organism was Sraplylscocens anress in 17 (52%). Thirmy-one patients [55%) needed an
additional cryopreserved segment for reconstruction. The mean follow-op perbod was 8.3 months (range, 1 o 22
maonths). One padent died in the operating room, and the 30-day surglcal mortality rave was 13% [7/56). Seven
additional patients died during the follew-up period, vielding an overall mortalicy rave of 25% (14 patents). Two patients
{4%) had graft-relared mormality as the result of hemorrhage from the CAA and persistent Infectbon. Grafr-relared
complications Incloded persistent Infection with perlanastomoric hemorrhage in five patients (9%), graft limb ccclusion
i five (9%), and psesdoanearysm in one (2%). Three parents {8%) needed ampuration.

Conclusion: In sitn aortic reconstraction with CAA in infecred Gelds carries a high moralicy race, but most deaths are not
the result of allograft fallure. However, CAA Infection and lethal hemorrhage cansed by graft rupmore occurs and s
concerniing. Early reinfectlon was not reported. Lare grafr-relared complications, such as reinfection, thrombosis, or
aneurysmal changes, are unknown. Preliminary data from this regisory fall oo justify the preferential ase of CAA for PGL,
M, or ARLE. A malticenrer, randomized smudy s needed o compare resuls with established techndques. (] Vasc Surg
200255, 847-82.)

dIn situ CAA infection and lethal hemorrhage caused by
graft rupture occurs and is concerning.

JPreliminary data from this registry fail to justify the
preferential use of CAA for PGI, MA, or AEE.

Rochanor, MW 55905 [g-ma
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noclaudrmaye.n primary graft infection (PG placed for sbdominal aortic
for V' scular Surgory amd Thoe Amencan
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No prospective randomized controlled trial
Low Iincidence of aortic infections



Cryopreserved arterial homografts vs silver-coated
Dacron grafts for abdominal aortic infections with
intraoperative evidence of microorganisms

Theodosios Bisdas, MD, Mathias Wilhelmi, MD), Axel Haverich, MDD, and
Omke E. Teebken, MD, Hamworer, Germany

22 CP Allografts & 11 Silver
Operative mortality: 14% vs 18% (P>0.99)

2-yr Survival: 82% vs 73% (P=0.79)

I L) | o A SR 1 ] Ll.l

 Median cost:
CP Allograft: $41,697 ($28,347 - $53,362)

Silver: $15,531 ($11,310-%$22,209) P =0.02

53:1274-81.)
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Explanted cryopreserved allografts: a morphological and
immunohistochemical comparison between arterial allografts
and allograft heart valves from infants and adults
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Abstract

Ohjective: Life expectancy of cryopreserved allografts implanted in infants is different from those i adults. A hological
study of explanted allograft heart valves was performed to determine the mechanism of deterioration and to compare cryopreserved arterial
and heart valve allografts from adult patients with those explanted from infants. Method: Between 1987 and 1996, 209 cryopreserved
allografts were implanted: 125 valved conduits or to the right v outflow tract in congenital heart disease,
50 allograft heart valves to treat native aortic and prosthetic aortic valve endocarditis and 34 ved arterial to replace
mycotic aortic aneurysms or infected aortic prosthetic grafts. Two months to 8 years after implantation, 23 heart valve allografts, 11 nght-
sided and 12 left-sided, and four arterial allografts hadtnllexphnmdfo(reasum such as degeneration, recument infection, aneurysm
formation or rupture. Besides ional staining, i ical detection of cell populations was as follows:
CD45R0, CD3 and CD43 for T lymphocytes, CD20 for B Iymph . CD68 for protein 5100 for Langerhans-cells,
vimentin for fibroblasts, uachnfo(suwuﬂlmnsclem]]sandfamvmfo( dothelial cells. Results: Expl. J|:[ywp(ur.erveda].loﬁ[af\s
s, rejection,

Medical Engineering & Physics 31 (2009) 825-832

Medical Engineering & Physics

journal homepage: www.elseviaer.com/locate/medangphy

Contents lists available at ScienceDirect

Mechanical properties of arteries cryopreserved at —80°C and —150°C
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ARTICLE INFO

ABSTRACT

Article history:
Received 22 April 2008

Received in revised form 14 February 2000
Accepted 24 March 2009

Keywords:
Cryopreservation

Artery

Dynamics pressure device
Mechanical properties

A new protocol for cryopreservation of arteries frozen at —80°C was compared to the reference protocol
for cryopreservation at —150=C and to freshly harvested arteries. The aim of the study is to evalu-
ate both protocols as global procedures to freeze and thaw arteries commonly used in tissue banks.
Changes in mechanical properties of rabbit common carotid arteries were studied. Vascular segments
were tested in vitro under dynamics loading conditions. Pressure and diameter were recorded simulta-
neously by a high fidelity transducer and an echotracking device, respectively. The pressure-diameter
rtla.tmmhlp was fitted by the ama:ment Langewouters” model and the arterial thickness was derived

from al al sections showed that the fresh and —80+C groups were
less d d by h ic load and hi jcal p than the —150+C group (p<0.05). No
differences between fresh and l:ry\:lpreservtd arteries rega g the structural intimal-medi;

thickness) and mechanical ibility, ciro ial stress, elastic Jwere found.

The isobaric circumferential stress was reduced in frozen arteries. These results demonstrate that the cry-
‘opreservation at —80+=C preserves the histological structure and mechanical properties better than the
cr)npmservauun at —150°C, suggesting that the new cryopreservation protocol at —80°C is a method of

were all fibrotic, acellular, non-vital and without endothelial cells. The fibrous tissue was preserved.

were found in all right-sided allografts from the P but only in 9% of left-sid)
of the four of arterial M and I rhans-cells were found only in righ
Conclusion: Right-sided cryopreserved from a paedi showed ongoing
uﬂyawkT{eﬂqulmdm]mmmﬂlheaﬂvalvemﬂmenalaﬂusmﬂs Therefore, sif
adult arterial and heart valve allografts, whereas longevity of right-sided heart valve allograft in
by cellular rejection. © 1999 Elsevier Science B.V. All rights reserved.

EKeywords: Explant studies; Cryopreserved allografts; Infants; Adults

In vitro evaluation of the antimicrobial efficacy of
a new silver-triclosan vs a silver collagen-coated
polyester vascular graft against methicillin-resistant

Staphylococcus aunreus

Jean-Baptiste Ricoo, MDD, PhD,* Afshin Assadian, MI)," Fabrice Schneider, MD,* and
(an Assadian, MI,® Postiers, France; and Vienna, Austria

INTERGARD

SYNERGY

Cgeetiver; Vascular graft infection iv a rare bat serioos complication of vaseular reconstroctive surgery. This in viteo study
imvestigatosd the antimicrobial cfficacy of 2 new, sitver -triclosan collagen-coated polyester vascular graft compared with a
silver collagen-coated pelyester vascular graft alome during the first 24 hours,

Methads: The antimicrobial cfficacy of the investigated vascular prafis was asscased by perfiorming a time-kill kinetic assay
Fullowing Clindeal and Laboratory Institute Stambards-approved guidelines M26-&, For the purpose of the experimental
study, the ATOC 33591 strain of methicillin-resistant Seapivfocarear surear (American Type Culture Collestion,
Manassas, Va) was usedd, Al assavs were repeated sizfold, Bactedal survival members: were obtained at 1, 4, 8, 12, and 24
hoairs using a standard plate count procedure, Ractericilal activity was defined as 2 3 ko, reduction factor (logRE),
accrding b the approved poideline M26-A,

Ferudtr: Both antimicrobial vascular grafts achicved 23 logRF and fulfilled the efficacy criveriom for hactericilal activiry
bt perlormed differcatly in thar speed of antinvicrabial action, The sibver-triglosan sascular graft achieved 3,37 logRF
after 8 hours, and the silver vascular graft showed a 4,19 logRF after 24 hours, The dbver-tricloman praft sickled
significantly lower colony-forming wnits /mL counts after 4 hours compared with the silver graft (4,289 % 0¥ g 1003 =
LIF¥; = 0310,

Carslurivnz: Both antimicrobial eollagen-coated polymer vascular prafis showed bactericidal activity against methicillin-
resistant Seepindocacear prewrin vitro. Although the silver-triclosan vascular graft showed a Baster antimicrobial officcy,
the silver graft cxhibited ity antimicrobial propertics after 24 howrs, Which concept will protect an implanted vascular
prosthetic graft better from bacterial contamination and sibsequent infection needs to be investigated further in in vive
amimal and clinical studics, [ ] Vase Surp 2001 23,55:823-9.)

Clinfeal Relrrames; Vascular praft infoction is a rare but one of the most serious complications of vascular recomstrustive
sargery, Conservative treatment of prosthetic praft infections is rarcly suoocssful and is ssed omly in paticnts with 2 high
operative risk or apparently limitad infection, The most pre-cminent strategy against this sevene somplication therclore
is primary prevention of vascular graft infection. The use of antimicrobial vaseular grafs might support prevention of
vasenlar graft infoction, Results of a standandfond cxperimental study on the antimicrobial efficacy of the sitver-triclosan
collapen polyester vascular praft with an identical eollagen palyester vascular praft containing silver alone are prosented,

essel replacement in vascular sus

FEETY.
© 2009 [PEM. Published by Elsevier Ltd. All rights reserved.

Prevention of Staphylococcus aureus graft infection
by a new gelatin-sealed vascular graft prebonded
with antibiotics

Tsabelle Javerliat, MD,* Olivier Gogau-Brissonniére, MD, PhD,” Valérie Sivadon-Tardy, MD,"

Marc Copgia, MD,? Jean-Louis Gaillard, MD.,? Bonlogne-Billancrurt and Versailles, Franse

Olpectiee: The aim of this study was to evaluate the efficacy of 2 new gelatin-sealed graft prebonded with two antibiotics
in resisting infection with Stmplwococeus awrens (5 anrens) ADB0142 after direct bacterial application in a dog model.
Mrthods Twelve 6.0-mm polyester grafts were implanted in dogs end-to-end into the infrarenal aorta. The dogs were
divided into two groups. A test groop (n = 6) received experimental antibiotic-bonded gelatin-sealed knitted polyester
grafts, loaded with two antibiotics, rifampin and tobramycin. A control group (n = 6) received commercial gelatin-sealed
knitted polyester grafts. At the end of graft implantation, 50 plof 2 1.8 ® 104 CFU /mL § awress solution were instilled
directly over the graft. One week after implantation, grafis were harvested with sterile technique. Quantitative cultures
were obtained from all the harvested grafis. The results were expressed as colony-forming units per am” of surface of the
graft. Bacteriological study was also performed on various tissue samples. The y” test was used to compare the culture
proven infection of control and antibiotics-bonded grafis.

Reltr Mean inocolum size was similar in the two groups of dogs. Five of the six control grafts grew § awrens ASE0142
at the time of graft removal, whereas none of the six antibiotic-bonded gelatin-sealed grafis were infected (F = 0192).
Mone of the organ samples were infected in the group implanted with antibiotic-bonded grafis, whereas 15,/34 samples
grew 5. murews in the control group.

Conclusion: These results indicate that this gelatin sealed graft prebonded with two antibiotics resists infection caused by
& awrews graft contamination in o dog model. (] Vasc Surg 2007;46:1026-31.)

Climical relevamce. Graft infection remains a crudal problem in vascular surgery, even if its oocurrence is rare. Several
authors have proposed the use of antibiotic-bonded grafis to prevent or to treat graft infections. Development of grafis
that are resistant to infection has considerable appeal, but, until now, none is commercially available. We wsed o dog
muodel to evaluate the resistance to infection of 2 new gelatin-sealed graft manufactured prebonded with two antibiotics,
rifampin and tobramycin. In this study, we demonstrate that this prebonded graft resists to infection caused by local
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Polyester grafts functionnalised
with cyclodextrins (CD)
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Safety, Healing, and Efficacy of Vascular Prostheses Coated with
Hydroxypropyl-p-cydodextrin Polymer: Experimental In Vitro and Animal Studies

E. Jean-Baptiste *™~, N. Blanchemain *®, B. Martel*®, C Neut*", HF. Hildebrand*®, 5 Haulon %%+
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WHAT THIS PAPER ADDS

« This stsdy is a significant milestone in the development of drug-eluting pol yester vascular prosthess wsing a polymer of cpclo-
destring. It addreses experimentally the salery and the afficacy of these prostheses bafore this i nmovat e concept could be applied
im clircal medici ne. For that reason, this siedy is eniques. The influence of this concept could be tremendos in the near fisture since
oime might be able o load specific bicactive molecules, especially antibiotics, onte a graft or stent graft socomding o thera peutic
ks,

ARTICLE I NFO ABESTREACT

Argche Ry Oiiectives: Polyes fer vasoular prostheses (FVPs) ooated with a pabymer af hyd rosgypromyl < f-cydodextrin
Revsived 31 July 2010 {HPRM) have been designed to provide an in sty ressrvaoir for the sustained delivery of one ar mane
Accepied N Oacker 201 hinactive malarules. The goa of this study was to &sess the =fiacy, the saf=ty and the healing prop-

Jewaila e conline: 25 Mo miser 2011 ti=s of thess prostt -

Muathods: Cnllagen-sealed PVPs were aated with the HPfD-hased <pohymmeer (FVP-CD) using the pad —dry

Ky —qure textile finishing method and loaded with ane or two antibiotics. Appropriate control and FVRCD
II:I 1 1 " sxmiples were tested in seweral in vitro and amimal model onditions. The study =nd points induded
Preathck relumd ok ]:J'-;TIEH]ES. platel=t azgregation, antiheceerial efficcy polymer biodegradation, aoute meidty and
g delivary TyTETS mic tolerance.

Fesult: WP-{D proved io be compatible with human blood, since it did not induee haemalysis nar
influeneed ADP-mediated platelet aggregation. Sustained antimicrobia efficacy was achieved up to 7
days against susceptible hackeria when PYPAs wene loaded with the appropriate dmugs. Analysis of
harvested PVPLCD from the amimal mode] revealad that the HPRCD-hased mating waes still present 2t 1
manth but had ompletely diappeared & months afier implantation. All grafts were patent, weell
en@psulaisd without healing abnormalities. Clinical data, blood-sample andysis and histological
examination did not evidenoe amy signs of aoute or chronic, lo@l or systemic tmacity in the animal
madels
Concusion: PWP-LD was prowved safe and demomstrated exoellent biommpatibility, healing and degra-
dation properties. Bifective antimicrobial adivity was achisved with PVP-{D in conditions aonsistent
with a sustained-rdease mechanism.

& 201 Buropean Society for Vasoular Surgery Published by Elssvier Lid. All rights reserved.
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Evaluation of the anti-infectious properties ®cmm
of polyester vascular prostheses
functionalised with cyclodextrin

Elixéne Jean-Baptiste *"=%* Nicolas Blanchemain ",
Christel Neut *=, Feng Chai ®", Mickael Maton %,
Bernard Martel >*, Hartmut Hildebrand *°, Stéphan Haulon *"*

* Universite Lille Nord de France, 9000 Lille, France
“INSERM U 1008, Controlled Drug Delivery Systems and Biomaterials, Universite Lille 2, 59000 Lille,
France

JProved
encountered in vascular graft infections
positive and 3 Gram negative.

efficacy against 6 bacteria commonly

3 Gram

negative [Escherichia coll, En. clotcge and Pseudomonds derugingsa) bacteria were tested,
Results: PYP-CD loaded with rifampin showed significant bacterial adhesion reduction and
growth inhibition against Gram-positive bacteria. Similar results were obtained against
Gram-negative bacteria with FYF-CD loaded with ciproleacin. (n the mouse model, Gram-
positive and Gram-negative bacterial proliferations were significantly prevented by PVP-CO
loaded with rifamgin o with ciprofioxacin respectively. A decrese in macroscapic infection




Co-delivery.of dual.antibiotics.from
polyester

CD-functionnalised
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