
CARDIO-VASCULAR ALLOFGRAFTS FOR CLINICAL 
APPLICATION IN EUROPE: PAST, PRESENT AND FUTURE

BVWB-ABBT 8th Annual Meeting, Brussels, 16th November 2023

R. Jashari, MD, FETCS

PastDirector of EHB
HonoraryMemberof EATCB 



2

ATRIO-VENTRICULAR (TV/MV)& VENTRICULO-ARTERIAL (SEMILUNAR) (AV/PV)



VASCULAR TISSUES

Å ASCENDING THORACIC AORTA

Å ARCH (WITH AA/AD)

Å DESCENDING THORACIC AORTA

Å ABD. AORTA & BIF. WITH IA

Å IA

Å FA

Å VENOUS GRAFTS



EUROPEAN HOMOGRAFT BANK (EHB) 1988-2023

Ç ESTABLISHEDIN 1988(INTERNATIONALNONPROFITT.E.)
Ç 1989: DISTRIBUTIONOFHEARTVALVES

Ç FIRSTIMPLANTATION(MAY5, 1989): W. DAENEN(UHL,Be) A.V. OF15mm IN A 2
YEARSOLDBOYWITHTGA

Ç 1991: DISTRIBUTIONOFVASCULARGRAFTS
Ç FIRSTIMPLANTATION(JANURY10, 1992): A. NEVELSTEEN(UHL,Be)

AD+2FAINAPATIENTWITHINFECTEDPROSTHETICAORTO-BIFEMORAL
GRAFT

Ç IN 2010: INTERMEDIATESTRUCTURE(BELGIANLAWOF2008)
Ç COLLABORATINGWITH THEBCVBOF THEM.H. (ONLYTHEBELGIAN

HOSPITALMAYRUNTHEBANKOFH.B.M.)

Ç MAY11, 2015: TISSUEBANKOFTHEST. JEANCLINIC
Ç AUOTHORIZATIONASBANKof HBM(09/ 04/ 2015):

Ç HEARTVALVES(Auth: 14-0002)
Ç BLOODVESSELS(Auth: 14-0003)

Ç JANUARY2019: TAKENOVERBYCLINIQESUNIV. ST. LUCBRUSSELS
Ç HEARTVALVES (Auth: 14-0002)
Ç BLOODVESSELS(Auth: 14-0003)
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NETWORK OF COLLABORATION



HEART VALVE ALLOGRAFTS FOR TRANSPLANTATION



VASCULAR ALLOGRAFTS FOR TRANSPLANTATION
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CV TISSUE STERILISATION AND PRESERVATION TECHNIQUES

8

ü FRESH ALLOGRAFTS (1908)

ü Cold storageat 0 to +4ÁC (A. Carrel & Gouthrier)

ü In 1960s and begin1970s wasthe principal method of storagefor CV allografts(Ross, 
YacoubΣ !ƴŘŜǊǎƻƴΣΧΦ) 

R. Hopkins. In «Cardiacreconstruction with allograft tissue». Springer-Verlag, New York, 2004

ü FREEZE-DRYING (1950)

ü Chemical sterilization(Ethylenoxideor Beta-propiolactone), (Wilson 1950; LoGrippo1955)

ü Earlyrupture of leaflesabout 10% 

ü Failureof 50% in 8 years

ü Gamma irradiation (Meeker & Gross, 1951)

ü Failureof 40-50% within 5y

Resultswere dissapointingdue to deteriorating effect of thesemethodson CVT!

Sugimoto. Homograftsand CryopreservedValves. In «CardiacSurgery: State of the art revews», 1987;1(2):295-315



DECONTAMINATION

9

ü ANTIBIOTIC DECONTAMINATION (Strickettand Barratt-Boyes in 1977), 

ü Lowconcentration cocktail of Lincomycin, Vancomycin, PolymixinB and AmphoterB

ü Incubation in +4ÁC until cryopreservation

ü EHB MODIFIET ANTIBIOTIC COCKTAIL

ü Lincomycin, Vancomycinand PolymixinB in 25O ml of RPMI for 20 to 48 hours

ü Incubation temperature+4ÁC 

Jashariat all. Decontamination of heart valve and arterial allografts in the European Homograft 

Bank (EHB): comparison of two different antibiotic cocktails in low temperature conditions. Cell 
Tissue Bank. 2007;8(4):247-55. doi: 10.1007/s10561-007-9040-5

Barratt-Boyes.Six yearreviewof the resultsof freehandaorticvalve replacement usingan antibioticsterilized
homograftvalve. Circulation 1977;55:355



CRYOPRESERVATION

Technique of HV cryopreservationwasdeveloppedin 1975 (aΦ hΩ.ǊƛŜƴ, Brisbane, Australia)

hΩ.Ǌƛŀƴ, et al. The viable cryopreservedallografaorticvalve. J CardSurg1987;2:153-167

ü FREEZING (1975):

ü Allograftis immergedin a cryoprotectingsolution(DMSO, Glycerol), in a nutritional
solution (TCM, wtaLΣ ΧΦύ followedby progressive decreaseof temperatureuntil the tissue 
temperaturehas reachedlevelbelowthe riskof crystalization(amorphousstate)

ü Control-rate freezing(slow): 1ÁC/min, than 5Á/min until -150ÁC and storagein LN (<-130ÁC)

ü Control-rate thawing (controlled, rapid rewarming)



-In the O.R.
-Rinsingin a physiologic solution
-Packaging: in a sterile pot/bag with 500 ml of 
isotonic solution (NaClΣ wƛƴƎŜǊΣ ΧΧΦύ
-Place the pot/bag in a polystyrene termo box (TÁ
җл ǘƻ ҖуÁC) for shipment to the T.E.
-Blood samples joining the tissues (for serology
testing)

-IN CASE OF TISSUE FREEZING THE HEART/VESSELS 
MUST BE DISCARDED! 

SUFFICIENT CONDUIT LENGTH
PROCUREMENT

PU                AO

PACKAGING FOR TRANSPORT



CLEANROOM CLASS A, BACKGROUND CLASS B/C, SURROUNDING CLASS D

A

B

D
A in BA in B

Permanent monitoring 
environment  in zones  A/B-C/D

Pass-box

Vertical laminar flow cl. A in B/C

CLEANROOM CLASS A, BACKGROUND CLASS B/C, SURROUNDING CLASS D

C

A/B

A/B

C

D
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PV

NPC



PROCESSING OF CARDIOVASCULAR TISSUES

Å IN CLEAN ROOM CL. A, BACKGROUND CL. B/C

ï Surgical dissection

ï Morphology evaluation

ï Measurements

ï Competence test (valves)

ï Incubation in ab cocktail (20-48hrs)

ï Cryopreservation (in 10% DMSO)

ï Storage in vaporsof LN (max. 5 years)

Å SEROLOGY TESTS OF THE DONOR

Å HIV, HTLV, HBV, HCV, Syphilis

Å NAT HIV/HBV/HCV

Å Other test if applicable (WNV, Q-Fever, Corona, ZikaΣΧύ

Å BACTERIOLOGY CONTROLS(for aerobic, anaerobic 

bacteria&fungi) for 14 days

Å Beginning of processing

Å Transport solution (2x50ml)

Å Tissues of LV/RV/IVS/MV/TV/AW/PW)

Å After incubation in AB: 20mIof incub. sol.

Å Before cryopreservation: 10mlof DMSO

Å HISTOLOGY CONTROL

Å Myocardium (LV/RV/IVS)

Å AW/PW/MV)
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1975
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WolfinbargerL and Hopkins R. «Bioogyof Heart Valve Cryopreservation. In «Cardiacreconstruction with AllograftValves» Springer-Verlag, 
1989: 19-36

CRYOPRESERVATION CURVE



STORAGE IN L.N. VAPORS

Raks for storage of allografts in vapors of LN

Liquid Nitrogen



Jashariet all. The BD BACTEC FX blood culture system with the gentlemacsdissociatoris suitable for sterility testing of heart valve and vascular allografts-A validation 
study. Cell Tissue Bank. 2021 Sep;22(3):453-466. doi: 10.1007/s10561-020-09893-6.

BACTERIOLOGY TESTING OF C.V.T.

-Tissue samples
-Liquid sample

-At the beginning of processing
-After the incubation botles) for:

- Aerobic germes
-Anaerobic germs
-Mycoses & yeasts

Incubation for 14 days to confirme sterility

M-Tubes
GentleMACS Dissociator





EVOLUTION OF DONATIONS OVER 30 YEARS

21

HEARTS:7.805 VESSELS: 2.517

Jashari R.Transplantation of cryopreserved human heart valves in Europe: 30 
years of banking in Brussels and future perspectives.  CATB, 2021;Feb 2;1-19. doi: 
10.1007/s10561-021-09902-2

R. Jashari et all. Vascular allografts for clinical application in Europe: assessment of 
30 years of experience with vascular tissue banking in Brussels. Cell Tissue Bank. 2023 
Sep;24(3):613-625. doi: 10.1007/s10561-022-10063-z



HIGH DISCARD RATES OF VALVES

1989-1998

(%)

1999-2008

(%)

2009-2018

(%)

Mean 

(%)

Morphology 50.6 68.6 73.2 64.1

Contamination 7.8 11.8 14.7 11.4

Cut at recovery 10.6 8 3.9 7.5

Viral risk 4.4 2.9 1.3 2.9

Histology 0 5 0.5 1.8

Technical error 1 1 0.7 0.9

Jashari R.Transplantation of cryopreserved human heart valves in Europe: 30 years of banking in Brussels and future perspectives.  CATB, 2021;Feb 
2;1-19. doi: 10.1007/s10561-021-09902-2



HIGH DISCARD RATES OF VESSELS 
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R. Jashariet all. Vascular allografts for clinical application in Europe: assessment of 30 years of experience with vascular tissue banking in Brussels. Cell 
Tissue Bank. 2023 Sep;24(3):613-625. doi: 10.1007/s10561-022-10063-z



TRANSPORT IN LNV/DI

Lƴ [b± ό5{ύ   Җ -130ÁC Dry Ice (DI)  -76ÁC
24



SHIPMENT: TEMPERATURE MONITORING

Shipment in Dry Ice (DI); temp -76ÁC

t9wa!b9b¢ ¢9at9w!¢¦w9 ahbL¢hwLbD 5¦wLbD ¢w!b{thw¢ Lb 5w¸ {ILtt9w όҖ-135ÁC) 

25
Shipment in Dry Shipper (DS) at below -135ÁC



THAWING AND DILUTION OF D.M.S.O.

26

1. Room temperature 5-6min 2. Water bath (37-42ÁC ), 5-6min

3. Sterile warm (37-42ÁC ) NaCl 0,9%, 5-6min 4. Dilution of DMSO in 3 steps from 10% to 1%



THAWING: -187ÁC TO +4ÁC

EHB protocol

Room temperature5-сΩ

Water bath 37-40ÁC 10-мнΩ 



ALLOGRAFT QUALITY AFTER THAWING

28



CLINICAL APPLICATION OF C.V. ALLOGRAFTS

THE BEST SUBSTITUTE FOR DISEASED/DEFECTUOUS HUMAN VALVES/VESSELS

ü MORPHOLOGICALLY IDENTICAL WITH THE NATIVE TISSUES
o Excellent hemodynamicperformance
o Easyimplantable (for experiencedsurgeon)

ü NON THROMBOGENIC
o No needfor anticoagulation
o Free of trombo-embolicevents
o Lowincidence of hemorrhagicevents

ü HIGH RESISTENCE AGAINST INFECTION
o Verylow post-implantation infection complications 
o Preferredchoicefor treatment of infection problems:

Å Endocarditis(native/prostheticvalves)  with annularabscesses
Å Infectedvascularprosthesesor mycoticaneurysmsmof native vessels

ü DURABILITY
o The humanvalves/vesselshave longer durabilitythan xenografts

29



TRANSPLANTATION OF HEART VALVES (1989-2018)

30
Jashari R. Transplantation of cryopreserved human heart valves in Europe: 30 years of banking in Brussels and future perspectives.  CATB
2021; Feb 2;1-19. doi: 10.1007/s10561-021-09902-2

Total of 7.305
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TRANSPLANTATION OF HEART VALVES PER POSITION

2.036

5.269
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TREATMENT OF INFECTION



ENDOCARDITIS

33
Solari S, MastrobuoniS, de Kerchove, et al. Over 20 yearsexperiencewith aortichomograftin aorticvalve replacement duringacute infectiveendocarditis. European 
Journal of Cardio-Thoracic Surgery,2016; doi:10.1093/ejcts/ezw175

ü 112 patients received aortic valve allograft for treatment of severe bacterial endocarditis (native/prosthetic) 
with annular abscesses
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A.V. ENDOCARDITIS: RECURRENCE

Solari S, MastrobuoniS, de Kerchove. Over 20 years experience with aortic homograft in aortic valve replacement during acute infective 
endocarditis. EurJ CardiothoracSurg, 2016 Dec;50(6):1158-1164

96.3+2.1%

85.2+7.7%

FREEDOM OF ENDOCARDITIS

ü 95% of pts availablefor FU (20 years); 15 pts diedduringFU (13.4%)
ü Long-term survival: 63.6% at 10 years and 53.8% 5 years
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TREATMENT OF A.V. ENDOCARDITIS: SURVIVAL

95.3Ñ3.2%

79.2Ñ8.0%

74.3Ñ8.9%

76.7Ñ6.2%

68.15Ñ7.1%

48.9Ñ11.0%

Solari et al. Over 20 years experience with aortic homograft in aortic valve replacement during acute infective endocarditis. Eur J Cardiothorac Surg.2016 
Dec;50(6):1158-1164.

ABSCESS-

ABSCESS+
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άwh{{έ- OPERATION 

37

1962
Replacement of diseaed A.V. with human cadaveric valve (FRESH)
1967
-Autograftreplacement of diseased AV
-RVOT reconstruction with allograft(pulmonary/aortic)

https://www.google.be/imgres?imgurl=http%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2Fb%2Fb4%2FAortic_stenosis_rheumatic%2C_gross_pathology_20G0014_lores.jpg&imgrefurl=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FAortic_stenosis&docid=cd94q8kQv35-GM&tbnid=7yJzslK77XsiUM%3A&w=700&h=466&ei=cmtpVaKAFq6t7Abj9IHgBA&ved=0CAIQxiAwAA&iact=c
https://www.google.be/imgres?imgurl=http%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2Fb%2Fb4%2FAortic_stenosis_rheumatic%2C_gross_pathology_20G0014_lores.jpg&imgrefurl=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FAortic_stenosis&docid=cd94q8kQv35-GM&tbnid=7yJzslK77XsiUM%3A&w=700&h=466&ei=cmtpVaKAFq6t7Abj9IHgBA&ved=0CAIQxiAwAA&iact=c


άwh{{έ- OPERATION: CUMMULATIVE SURVIVAL AT 23Y

38

Prat A, Vincentelli, A, Juthier F, Jashari R, et al.: ROSS- operation of 415 consecutive patients  adult 338/  pediatric 77. EATCB Meeting, Brussels (2013) 

0      3        6       9       12     15       18

11
0                                  5.5                               11                                 16.5                 22

348                             173                              106                                34                       1

@15 yrs : 92.2 ± 1.2%

Early mortality: 2.9% (10/348) 



άwh{{έ- OPERATION: ALLOGRAFT GRADIENTS AT 18 YEARS

39

@  1 yr:   5.0 mmHg
@  5 yrs: 6,5 mmHg
@10 yrs: 8,0 mm Hg
@15 yrs: 9,0mm Hg

MEAN TRANSPULMONARY GRADIENTS 

Prat A, Vincentelli, A, JuthierF, JashariR, et al.: ROSS- operationof 415 consecutivepatients  adult 338/  pediatric77.
EATB Meeting, Brussels (2013) 
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« ROSS» OPERATION: MULTI-CENTRIC STUDY

Study of German-Netherlands registry regarding the reoperations after Ross procedure, 
included2.023 patients , from 13 implanting centresin Germany and The Netherlands

ü Freedom from allograft reoperation for the adultsand pediatricpopulation was 97% and 87% at 5 years and 93% 
and 79% at 12 years, respectively

ü Freedom from autograft reintervention: 97% at 10 years and 91% at 12 years

EfstratiosI. Charitos, Johanna J. M. Takkenberg; Reoperations on the pulmonary autograft and pulmonary homograft after the Ross procedure: An update on the 
German Dutch Ross Registry. J ThoracCardiovascSurg, 2012;144:813-23 



« ROSS» OPERATION: ALLOGRAFT VS XENOGRAFT

41

HechadiJ, Gerber BL, Coche E, Melchior J,Jashari R, et al.Stentlessxenografts as an alternative to pulmonary homograftsin the Ross operation. EurJ Cardiothorac
Surg, 2013; 44(1):e32-9. doi: 10.1093/ejcts/ezt147

ü 288 adult patients, FU: 2-15y (mean: 8.4y)
ü Significantbetter outcomeof PV Allograftcomparedto Xenograft
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CONGENITAL PV MALFORMATION (ToF)



DURABILITY OF PV ALLOGRAFT IN RVOT (1)  

43
Meyns B, Jashari R, GewilligM, et al. Factors influencing the survival of cryopreserved homografts. The second homograft performs as well as 
the first. European Journal of Cardio-thoracic Surgery, 2005;28: 211ς216

FU of 272 patients with RVOTR for congenital HVD:
ü Freedom from stenosis: 99%, 95%, 83% and 58% at 1, 5, 10 and 12 years
ü Freedom of regurgitation 93% at 12 years
ü Allograft longevity is excellent for adolescents and adults όҗмсȅύΥ free of explantation 99% at 12y
ü High failure ratein the patients 0-1 years of age at operation: explantation rate of 60% within 6 years



DURABILITY OF P.V. ALLOGRAFT IN RVOT (2)

44

DekensE, Van DammeaE, JashariR, et al. Durability of pulmonary homograftsfor reconstruction of the right ventricular outflow tract: how relevant are donor-related 
factors? Interactive Cardio-Vascular and Thoracic Surgery, 2019;28:503ς509

FU of 223 PV allograft usedfor RVOTR: 
ü FU completed for 92%of implanted allografts
ü PV allografts provide a durable substitute for RVOTR in congenital heart disease
ü Overal freedom from PV allograft replacement: 82 Ñ6% at 10 years

ü Matching ABO compatibilitybetween host and donor might help to improve homograft durability
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ü 205 pediatric patients undergoingRVOTRwith Contegragrafts (n = 85) and PVallograft (n = 120), with
ABOblood groupcompatible( n = 66) andABOblood group-incompatible (n = 54) grafts.

ü Freedomfrom reoperationat 9 years:
ü Contegragraftswas89%
ü ABOnon-compatiblePVallograft-63%
ü ABOcompatiblePVallograft-86%

Christenson JT et al. Homograftsand xenografts for right ventricular outflow tract reconstruction: long-term results. Asian CardiovascThoracAnn, 2008 Dec;16(6):515-6

DURABILITY OF P.V. ALLOGRAFT IN RVOT (3) 



LONGTERM FU OF P.V.  IN R.V.O.T. (MULTICENTRIC STUDY) (4)

46

Romero, MokhlesTakkenberg et al. Long-term clinical outcome and echocardiographic function of homograftsin the right ventricular outflow tract. European Journal of 
Cardio-Thoracic Surgery, 2019; 55: 518ς526. doi:10.1093/ejcts/ezy265

ü 701 consecutive pulmonary allograft valves were implanted in 604 patients
ü FU duration: 25 years with:  

ü Survival: 84 % 
ü freedom from valve replacement: 56%

ü Freedom from valve replacement after 15 years of FUfor patients groups

ü Җ 1 year of age at operation:  28% 
ü 1-18y: 59%
ü older than 18: 82%

ü Homograft-related re-intervention: 178 (25.4%) 

ü Conclusion: Homograftsare a durable valve alternative for RVOT reconstruction; in particular, 
adults show extensive freedom from valve replacement and report QoLcomparable with 
healthy subjects



IMPLANTED VESSELS PER DECADE (1992-2021)

Total of 4.636

R. Jashariet all. Vascular allografts for clinical application in Europe: assessment of 30 years of experience with vascular tissue banking in Brussels. Cell 
Tissue Bank. 2023 Sep;24(3):613-625. doi: 10.1007/s10561-022-10063-z
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IMPLANTED VESSELS PER TYPE OF ALLOGRAFT

R. Jashariet all. Vascular allografts for clinical application in Europe: assessment of 30 years of experience with vascular tissue banking in Brussels. 
Cell Tissue Bank. 2023 Sep;24(3):613-625. doi: 10.1007/s10561-022-10063-z



Indication 1992-2001 2002-2011 2012-2021

Infectedprostheticgraft 41.2 51.5 49.5

Infectednative artery 1.6 3.3 3.6

Mycotic aneurysm 8.5 7.7 3.5

Entero-vascular fistula 4 1.9 1.1

Pseudo-aneurysm 2 3.2 0.1

Aneurysm of native artery 4.5 0.6 1

Allograft failure 1.5 0.9 1.2

Vascular trauma 3.5 1.9 0.3

Prosthetic graft trombosis 2.3 1.6 0.2

Critical limb ischemia 13.7 14.8 16.45

Congenitalcardiacsurgery 10.6 15.1 14.8

Cancer invasion 1.3 0.4 3.2

Liver transplantation 0 0 0.5

Heart transplantation 2 0.2 0.8

Aortic coarctation 2.3 0

Arch interruption / / 2.5

Extentionof valve conduit 0.6 0.4 1.1

Dialysis fistula 0.4 0.6 0.2

R. Jashariet all. Vascular allografts for clinical application in Europe: assessment of 30 years of experience with vascular tissue 
banking in Brussels. Cell Tissue Bank. 2023 Sep;24(3):613-625. doi: 10.1007/s10561-022-10063-z
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TREATMENT OF MYCOTIC ANEURYSM OF ABDOMINAL AORTA

ü PATIENT AFTER MULTI-VISCERAL 
TRANSPLANTATION
ü Mycoticaneurysm of 

AbddominalAorta 5 mth
after Tx

ü Reconstruction with 
Thoracic aorta & iliac artery 
allograft 
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CONSTRUCTION OF AN AORTO-BIILIAC COMPOSITE GRAFT FOR PROSTHETIC GRAFT 
INFECTIONINFECTION 
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CONSTRUCTION OF MESO-CAVAL SHUNT WITH I.V.C. ALLOGROAFT



USE OF PULMONARY CONDUIT (NON- VALVULAR) 

53

ü Neonateswith HLHS or Arch malformation

ü Non valvularpulmonaryconduits 

ü Surgeons preferencefor reconstruction of hypoplasticarch(Norwood proc.)

ü About 14.5%of all vascularallograftsusedfor this indication



ACUTE REJECTION OF 2 FEMORAL ARTERIES (SAME PATIENT)

SoquetJ, JashariR et al. Acute rejection of a cryopreserved arterial homograft. Cell Tissue Bank, 2015 Sep;16(3):331-3.   

Aneurysmaticdilation clinically; Inflammatory cells infiltration, pseudoaneurysmsand necrosis



Aneurysmal dilation of the arterial allograft with evidence of the intraluminal thrombus formation

Arterial aneurysm with organizing thrombus

Inflammatory reaction of the arterial wall



ACCELERATED FAILURE OF ALLOGRAFTS IN CHILDREN & YONG PTS.
-multifactorial reasons-

ü NO ABO/HLA MATCHING FOR C.V. ALLOGRAFTS
ü Consensus among cardiac surgeons since the early 1990-s

ü VIABLE ALLOGRAFT AT THE MOMENT OF IMPLANTATION
ü Immunologicallyactive

üStimulaterelease of hydrolitic enzymes in the patient
ü Inducesmatrix deterioration and acceleratedcalcification (Clark, 1994)

üSuggesteduse of immune suppression drugsafter allograftimplantation (Yankah1987)

ü ACCELERATED GROWTH OF CHILDREN?

56



THE IDEAL HEART VALVE SUBSTITUTE 

ü NON-IMMUNOGENIC
üNo need for immune-suppressing drugs

ü ELICIT NO INFLAMMATORY OR FOREIGN BODY REACTION

ü PHYSIOLOGICHEMODYNAMIC PERFORMANCE

ü NO CALCIFICATIONS

ü NON-THROMBOGENIC

ü ABILITY TO REGENERATE 
üCapable of somatic growth

üRegenerationof matrix component

üRenewalof cellpopulation

ü LIFELONG DURABILITY
ü No need forreoperation(s)

Hilbert S.L and Hopkins R. Tissue EngineeredHeart Valves: The next challange. In «CardiacReconstructions with AllograftTissues», 2004, Springer-Verlag, N. York



TWO  APPROACHES FOR TE  HEART VALVES

ü DECELLULARIZED VALVES
ü Allografts

ü Xenograft 

ü BIODEGRADABLE POLYMERIC SCAFFOLDS
ü Polyglycolic acid

ü Polylactic acid 



DIFFERENT DECELLULARIZATION PROTOCOLS

59

(aïd) H&E and (eïh) Movatôs pentachrome staining highlighting the effects of decellularization by SDS (b, f), trypsin (c, g),

and Triton X-100 (d, h) compared to native tissue (a, e). All three methods show effective removal of cellular and nuclear material.

SDS slides show preservation of leaflet structure and ECM components. Trypsin slides show a ñlooseningò of the ECM network and

loss of structural proteins. Triton X-100 slides show good preservation of leaflet structure but loss of GAGs from the ECM.



RESULTS OF D-CELL ALLOGRAFTS (3 vs 9 MONTHS)

60

H&E-stained sections highlighting the autologous recellularization of decellularized (dAV) and cryopreserved (cAV) aortic valves 

after implantation in sheep. Histology of aortic wall: cAV after 3 months (a) and after 9 months (c) with signs of rejection and 

leukocyte infiltration; dAV after 3 months (b) and after 9 months (d) without any signs of rejection and with partial re-

endothelialization and ingrowth of interstitial cells. The same findings are shown in the aortic sinus: cAV degeneration after 3 

months (e) and after 9 months (g); dAV sinus without signs of rejection and with partial re-endothelialization and recellularization of 

leaflet base after 3 months (f) and even more recellularization after 9 months (h). Leaflets from the cAV show massive degeneration 

and destruction after 3 months (i) and after 9 months (k); dAV distal leaflets show partial re-endothelialization after 3 months (j) and 

after 9 months (l). (S) shows sinus side of the leaflet.                                  BarakiH, et al. Biomaterials2009; 30: 6240ς6246



61
J Thorac Cardiovasc Surg. 2014;147(4):1398-1404

AV IN RVOT

Recell of implanted vlv-s
-Cr-AV: 39%(l)/37%(w) cells   

after cryo

-d-Cell: 10/15%cells (recell)
-d-Cell&Coting: 45%/40%

5 mths after implantation



Cardio-thoracic, Transplantation and Vascular Surgery 
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www.espoir-clinicaltrial.eu
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Prof. Dr. Bart Meyns, Leuven

Dr. Michael Harder, 
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200 d-Cell PV IMPLANTED IN 8 PAEDIATRIC CARDIAC CENTRES IN EUROPE 


