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Abstract

Background: The transplantation of tissues is a developing practice. Improving cryopreservation techniques and emerging of
new immunobiology concepts have let to establish the transplant of vascular allografts as a suitable alternative. This study
aims to expose the Catalan experience in vascular allograft transplantation by disclosing basic data about clinical outcomes.
Materials and Methods: Data about vascular allografts transplants was gathered from the Registry of Vascular and Valvular
Transplantation of Catalonia, Spain. Basic data regards to clinical outcomes are presented. Kaplan-Meier and statistical
analysis were performed using SPSS Ver. 20 for Mac (Chicago USA). Results: One hundred and seventy-one adults were
transplanted. The overall 5-year SR was 51.5%. Survival (SR) differs with the territory revascularized, ranging from 37.5% to
55.6% at five years. Major adverse limb event-free rate ranges from 13.3% to 50.1% according to the area treated. The Pri-
mary patency rate is higher in the supra-inguinal revascularization and lowers when a distal vessel target is treated.
Conclusion: Only one guideline-supported indication is currently done for allografts, and our results match with this indication.
Our results are extensive and susceptible to analysis to address future projects, which are required to reconsider new or

specific indications. More studies are needed to clarify the outcomes of arterial allografts.
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Resumen

Antecedentes: E/ trasplante de tejido es una practica clinica en crecimiento. Las mejoras en técnicas de criopreservacion y
los nuevos conceptos sobre inmunobiologia ha permitido que el trasplante vascular sea una alternativa a considerar. Este
estudio expone la experiencia catalana en trasplante de tejido vascular mediante la exposicion de datos clinicos.
Materiales and Métodos: Los datos sobre trasplantes de aloinjertos vasculares se obtuvieron del Registro de trasplantes
vasculares y valvulares de Catalufia, Espafia (ReVAC). Se presentan datos bdsicos relacionados con los resultados clinicos.
Kaplan Meier y el andlisis estadistico se realizé con SPSS Ver. 20 para Mac (Chicago EE. UU.). Resultados: 171 adultos
fueron trasplantados. La supervivencia a 5 afios fue del 51,5%. La supervivencia (SR) difiere con el territorio revascularizado,
oscilando entre el 37,5% y el 55,6% a los cinco afios. La tasa de sujetos libres de evento mayor en la extremidad (MALE-Free
Rate) oscila entre el 13,3% y el 50,1% segun la zona tratada. La tasa de permeabilidad primaria es mayor en la revascular-
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izacioén supra-inguinal y menor cuando se trata un vaso diana distal. Conclusion: En la actualidad, solo hay una indicacion
de trasplante de aloinjertos respaldada por las guias clinicas y nuestros resultados coinciden con esta indicacion. Nuestros
resultados son amplios y susceptibles de andlisis para abordar proyectos futuros que se requieren para reconsiderar indica-
ciones nuevas o especificas. Se necesitan mds estudios para aclarar los resultados de los aloinjertos arteriales.

Palabras clave: Aloinjertos criopreservados. MALE-Free rate. Isquemia cronica de extremidades inferiores. Trasplante vas-

cular. Tejido vascular.

|ntroduction

The donation and transplantation of organs, tissues,
and cells are, at present, going through a privileged
moment. Thanks to the improving of cryopreservation
techniques and arising of new concepts of immunobi-
ology, some less popular practices such as tissue
transplantation have evolved to become a common
practice. In fact, transplantation of cryopreserved ar-
terial allografts is accepted as a suitable alternative
by American and European guidelines of Vascular
Surgery'3.

Nevertheless, behind this current acceptance differ-
ent stages can be described for vascular allografts.
The Nobel Prize in Medicine, Alexis Carrel, developed
first projects in this field. Since then, a long way has
been run. From the first steps, when publications of
preliminary experiences and hopeful early results
were showed, it was passed to abandonment due to
the description of complications at medium- and long-
term. At present, vascular allografts have been recon-
sidered for specific indications. This reconsideration
of allografts, undoubtedly, was due to a better under-
standing of tolerance, as well as better immunopathol-
ogy and conservation techniques™.

However, this resurfacing has been overshadowed
by parallel-emerging technologies and techniques. In
vascular surgery, endovascular techniques remain
one of the most important choices when planning re-
vascularization. Furthermore, we must also remember
that autologous tissue in optimal conditions have been
and will be over other types of graft because of its
demonstrated superiority in term of patency rate and
limb salvage rate'.

Moreover, in the absence of autologous grafts, pros-
thetics grafts still are the second-line resource in re-
vascularization surgical procedures. That is why
arterial allograft is limited to specific cases mainly
because they are hard to obtain, to store and without
benefits for the industry®. The indications of vascular
allografts have been restricted to replacements of in-
fected arterial prosthetics and on a lesser scale to

replacements in complex arterial segments, complex
vascular lesions, and vascular access for patients in
hemodialysis. In fact, only one indication endorsed by
guidelines and systematic reviews is the in-situ recon-
struction of aorto-iliac territory in substitution of in-
fected grafts?®.

The Society for Vascular Surgery practice guide-
lines on the care of patients with an abdominal aortic
aneurysm has recommended arterial allografts as an
option of grafts and considered in-situ reconstruction
with allografts as better than extra-anatomical revas-
cularization techniques or the classical management,
the complete graft excision followed by in-situ pros-
thetic reconstruction. European guidelines are more
unspecific only clarifying that in-situ reconstructions
with vascular allografts have a lower rate of adverse
events that extra-anatomical bypass?3. The origins of
this practice date back to 1996. Koskas et al. docu-
mented six years of experience replacing infected
prostheses from 83 cases with several postoperative
complications, but with a limb survival rate of 100%.
After five years, Leseche et al. also commented on
the usefulness of the use of vascular allografts in
prosthetic infections®’.

In addition, in 2004, the Parisian group of Kieffer
published a large cohort. The replacement of infected
grafts in the infrarenal aorta by vascular allografts was
presented in a series conducted over 14 years. Kieffer
et al. concluded that vascular allografts, in short as
well as long-term are at least similar in behavior to
other replacement techniques in terms of the manage-
ment of infra-renal prosthesis infections. They also
found that most of the complications associated with
this type of grafts are avoidable with an adequate
cryopreservation process. Similar results were ex-
posed in Greece. Locati et al. published a short series
of 18 patients where 25 infected prostheses were re-
placed in different areas such as femoropopliteal,
aorto-iliac, and subclavian, concluding that these
techniques are beneficial in this indication since these
grafts seem to have more excellent resistance to
infection?®?®.



K.A. Guevara-Noriega, et al.: Vascular allografts experience in catalonia

The American experience was also exposed in the
same order of ideas. In 2009, Brown et al. published
their mid-term results for arterial reconstruction with
cryopreserved vascular tissue in cases of prosthesis
infections. They presented a series of 52 patients fol-
lowed up over ten years that showed that the replace-
ment of infected vascular prostheses by vascular
allografts was a viable alternative. They stated that
with adequate cryopreservation, allografts are resis-
tant to reinfection, thrombosis and aneurysmal dilata-
tion and recommended a long-term study to evaluate
whether this technique is the most successful, effec-
tive and safe'®. In the third stage (current stage) of the
allografts, new trends in cryobiology and immunobiol-
ogy exist, and the exact determinations of histocom-
patibility matching and safer immunosuppressive
therapies have been reconsidered'. Nowadays, the
problem lays in the lack of evidence in the correct
behavior of allografts that, by being biologic tissue, are
expected to act as a living structure with theoretical
potential in the cardio-circulatory system. This lack of
evidence is due to the trends to publish about pros-
thetic grafts because the allografts were ignored as a
suitable alternative in their second age due to the de-
scribed complications. Complications have been linked
to poor conservation and cryopreservation techniques,
and an immunologic response by the receptor.

Furthermore, a problem is the failure to identify the
immune response related to the vascular, as well as,
complications in a determined timeline and durability
in the transplantation. Furthermore, there is a lack of
scientific evidence in regarding the long-term out-
comes, and emerging objective performance goals
between allografts, autologous tissue or prosthetic
materials, either Dacron or Polytetrafluorethylene
(PTFE) that is the most common material used
today.

Methods

We performed a retrospective analysis of the “Reg-
istry of vascular and valvular allografts transplant in
the autonomous community of Catalonia, Spain (Re-
VAC)” which includes cases from 10 hospitals in the
region of Catalonia, Spain. ReVAC includes cases
from January 1995 to January 2014.

Registry

Data in the ReVAC are confidential. The registry is
available through the website of the Catalonian

Government (Generalitat de Catalunya). Personal and
digital data in Spain are protected according to the
Organic Law for the protection of personal data and
guarantee of digital rights (BOE-A-2018-16673). The
review was conducted according to in-effect regula-
tions and being respectful of the confidentiality of the
patient information.

Due to the retrospective nature of this study, the
follow-up was based on the examinations and visits
recorded by the patient in his reference center. The
monitoring was considered as ended at the date of
the last visit to the vascular surgery department in the
reference center, except for survival analysis that was
used the last visit registered in any department or
hospital in the autonomous community of Catalonia.

Vascular allografts

The vascular allografts distributed by the tissue
banks of Catalonia are extracted in cases of multi-
organic donation by centers authorized by the Catalan
Organization of Transplantation. After their collection,
allografts were transferred to the bank under sterile
conditions and immersed in a preservation solution.
In no case, the ischemia time was greater than 24 h
(if the body has been refrigerated within the first 6 h
since asystole) or greater than 12 h if the body has
not been refrigerated.

Dissection and initial tissue evaluation were per-
formed in laminar flow chambers under sterile tech-
niques. In all the cases, a thorough inspection of the
anatomical characteristics is, and all the grafts were
immersed in a solution of cellular nutrient medium with
antibiotics at the lowest effective concentration. They
were kept under refrigeration for 12-30 h. A sample of
vascular tissue is taken for pre-antibiotic microbiologi-
cal control.

For cryopreservation, 10 ml 143 of dimethyl sulfox-
ide and 10% human albumin solution were used. The
cryopreservation program used reduces the tempera-
ture of the tissues from 1°C/min to a temperature of
-60°C and then from 3-4°C/min to -100°C. The maxi-
mum programmed temperature deviations accepted
was 10°C. After reaching this temperature were ex-
tracted from the chamber and introduced into the vats
of liquid nitrogen. There are control mechanisms that
verify that the established parameters have been fol-
lowed, periodically, tissues not used for clinical use
were used with this intention. Storage is carried out
in large capacity liquid nitrogen tanks monitored to
maintain the proper level of liquid nitrogen. All tissues
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are validated 1 month after storage to be included in
the bank’s availability lists and distributed to hospitals
on request.

When an implantation center needs an allograft, the
tissue or tissues that best fit the request received are
selected, and the information is prepared so that the
implantation center can decide its acceptance. If the
graft is accepted, the delivery is organized.

Before use, the grafts were thawed slowly in a ster-
ile solution at 20°C, and microbiological samples are
taken before implantation. Senior vascular surgeons
performed the surgery. In no case was immunosup-
pression or anticoagulation intentionally used after
implantation. No distal vein patches were used in any
case.

End-points

Our end-points were primary outcomes as primary
patency, survival rate, limb salvage rate, as well as,
objective performance goals as major limb adverse
event-free (major adverse limb event [MALE]-free) rate.

Definitions

We considered infra-inguinal to any bypass with
proximal anastomosis originating below the inguinal
ligament. According to the nature of vascular three
and know results, infra-inguinal was analyzed in two
different groups: distal target vessel and femoropop-
liteal revascularization.

According to the objective performance goals for
the lower extremity revascularization of the Society for
Vascular surgery, we defined the MALE as any major
amputation, major reintervention, including thrombec-
tomy or bypass revision.

Ethical statement

Authors state that no human or animal experiments
have been performed for this research, no patient data
appear in this article. This project has been submitted
to ethical evaluation which was carried out by the eth-
ics committee of the “Hospital Clinic i Provincial de
Barcelona.” No funding sources.

Statistical analysis

Statistical analysis was performed using SPSS Ver.
20 for Mac (Chicago USA). The descriptive data are
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Figure 1. Survival rate of patients transplanted with arterial segments
(Allografts).

presented in relative and/or absolute frequencies. Cu-
mulative patient survival, limb salvage, patency rates,
and MALE-free rates related to the patient were as-
sessed by the Kaplan—Meier method. P<0.05 level
was used to determine statistical significance.

Results

A total of 171 adults were transplanted with a mean
age of 69.1 + 11.08 years whose 73.1% (125) were
males. The surgery indication was chronic ischemia
Grades Il and IV of inferior extremities without autolo-
gous great saphenous veins available as conduit for
the surgery in 77.2% (132) of the cases, infected pros-
thesis replacement or infected revascularization was
the indication in 9.9% (17), previous allograft replace-
ment represented 5.3% (9), and complex vascular
lesion correction 3.5% (6). Other indications under
surgeon criteria were performed in 4.1% of the
patients.

Survival rate in adult patients with an arterial seg-
ment transplanted ranged from 89.8% to 51.5% as
shown in figure 1 (Fig. 1).

Infra-inguinal revascularization was performed in
149 (87.13%) patients and supra-inguinal in 15 (8.77%).
Other cases (7:4.1%) correspond to surgeries not in-
volving the lower extremities. From those with infra-
inguinal revascularization, 108 (72.5%) had a distal
vessel anastomosis. Distal target vessel was the an-
terior tibial artery in 42 (38.8%), peroneal artery
34 (31.5%), posterior tibial artery 23 (21.3%), tibial-
peroneal trunk 6 (5.6%), and dorsalis pedis artery
3 (2.8%) cases.
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A femoropopliteal bypass was performed in the re-
maining 41 (27.5%) cases of infra-inguinal revascular-
ization.  From  those  with  supra-inguinal
revascularization, in 9 (60%) cases an aorto-femoral
revascularization was performed. 2 (13.3%) iliac terri-
tory, and 1 (6.7%) aortoplasty

Results for supra-inguinal
revascularization

The survival rate for patients transplanted with arte-
rial allografts in the supra-inguinal territory was 60%
at 12 months and 37.5% at 60 months. 1-year and
5-year MALE-Free rate was 40% and 13.3%, respec-
tively. Primary patency rates of the supra-inguinal al-
lograft were 86.7% at 12 months and 72.2% at
60 months. Limb salvage rate has been yearly de-
tailed in table 1 (Table 1).

Results for infra-inguinal revascularization

After 36-month follow-up, more than 20% of patients
transplanted with arterial allografts for femoropopliteal
revascularization got lost. Only 1-year and 3-year
rates are exposed. The survival rate for patients trans-
planted with arterial allografts in the femoropopliteal
territory was 87.5%% at 12 months and 75.1% at
36 months. 1-year and 3-year MALE-Free rate was
60.4% and 50.1%, respectively. Primary patency rates
of the femoropopliteal revascularization were 78.8%
at 12 months and 64.8% at 36 months. Limb salvage
rate was 83.4% at 36 months as shown in table 2
(Table 2).

When a distal target vessel revascularization was
performed, the survival rate was 92.4% at 12 months
and 55.6% at 60 months. 1-year and 5-year MALE-
Free rate was 52.5% and 18.2% respectively. Primary
patency rates for distal target vessel revascularization
with arterial allografts from 53.5% to 34.1% according
to the cut-point. Limb salvage rate is exposed in
table 3 (Table 3).

Discussion

Vascular allografts carry with a stigma from the ad-
verse results observed in their first steps. Conse-
quently, only a clear indication is covered by guidelines,
the replacement of infected grafts in aortic position
because after several series and publications, they
have shown a lower reinfection rate and to be a

Table 1. Results of supra-inguinal revascularization with arterial
allografts

Supra-inguinal 12 24 36 48 60
months months months months months
Survival 60% 60%  525%  45%  37.5%
Primary Patency ~ 86.7%  722% 722% 722% 72.2%
Limb Salvage 933% 933% 93.3% 933% 62.2%
MALE-Free 40%  333% 26.7% 20%  13.3%

Table 2. Results of femoropopliteal revascularization with arterial
allografts

Femoropopliteal 12months 24 months 36 months
Survival 87.5% 78.8% 75.1%
Primary Patency 78.8% 64.8% 64.8%
Limb Salvage 83.4% 83.4% 83.4%
MALE-Free 60.4% 54.2% 50.1%

Table 3. Results of suprainguinal revascularization with arterial
allografts

Distal Target V. 12 24 36 48 60
months months months months months
Survival 924% 851% 71.9% 66.1% 55.6%
Primary Patency ~ 53.5% 425% 39.2% 36.9% 34.1%
Limb Salvage 59.5% 49.3% 46.1% 46.1%  43.4%
MALE-Free 525%  39%  285%  25% 18.2%

reliable alternative. However, the first aspect to con-
sider is that most of the unfortunate results of al-
lografts were observed in other territories and
indications'.

Recent publications have shown the role of the Nat-
ural Killer cells in the allograft rejection. The recently
called “Allograft vasculopathy” has been linked to
chronic inflammatory response mediated by Natural
Killers. Furthermore, specific antibodies against the
donor induce intracellular mechanisms that recruit
monocytes and leukocytes injuring the transplanted
tissue producing graft degeneration. The clinical ex-
pression of this mechanism could be occlusion, aneu-
rysmal degeneration, and rupture'.

That is why despite this project involve cases out of
the guideline-supported indication, the information
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provided must be carefully analyzed. In a new era
where immunosuppressive therapy, ABO interaction,
and antibodies mechanism of action can be analyzed
and controlled, the clinical behavior showed previ-
ously by allografts in the past could be different in the
current scenario.

The data showed in this research correspond to the
transplant of arterial allograft without specific immu-
nosuppression or control of these factors. Even so,
the rates, which can be interpreted in any way, sug-
gest that in some cases the arterial allografts made
the work. Moreover, if we consider the hypotheses in
which it is assumed that vascular allograft represents
a viable alternative is because is a biologic tissue that
behaves like the healthy autologous tissue and, ad-
ditionally, we control that mentioned factors, arterial
allografts could represent a reliable alternative. How-
ever, to the best of our knowledge, there are not pub-
lications involving arterial allografts and immunological
factors control. Thus, the first step is to show results
in large series like this and to incorporate the new
performance gold standard in vascular surgery, as
MALE rate.

It is essential to highlight that survival rates, as well
as, patency, limb salvage, and MALE-free rates are
linked to multiple factors regardless the grafts se-
lected for revascularization, especially in the “vascular
patient,” and therefore, some comparison between
grafts must be made. We exposed results of arterial
allograft in the supra-inguinal territory where few pub-
lications are published, none of them with MALE-free
rate as an endpoint. For femoropopliteal and distal
target vessel revascularization, the known primary pa-
tency rate of PTFE, the most commonly used graft, is
around 51% and 25%, respectively. If we compare this
result with our 43% and 34%, at least more extensive
studies are justified. From a different point of view,
regarding to the supra-inguinal territory, where the
primary indication is the infected prosthesis replace-
ment, primary patency at 5 years in our cohort (72,2%)
resembles the one observed in the superficial femoral
vein reconstruction also called Neoaortoiliiac System
(NAIS) in which the primary patency at 5 years is
close to 75%, making allograft a viable alternative.
However, as it was previously exposed, this already
is an indication supported by the European Society of
Vascular Surgery Guideline?'.

Moreover, the axilo-femoral bypass has a 5-year
patency rate of 55% approximately for the bifemoral
technique and 14% for the unifemoral technique ac-
cording to the New England Cardiovascular Surgery

Society. The summary is that extra-anatomic surgery
is not better than arterial allograft in this territory. Nev-
ertheless, extra-anatomic still have some indications
because it is a less invasive technique useful in very
complex and comorbid patients's1e,

However, not only primary patency matter but also
survival and infection rate must be considered in in-
fected aortic graft replacement. Kieffer et al. showed
that allografts have a considerable annual mortality
rate reduction compared to another type of grafts and
its use is limited due to the availability of tissue. Arte-
rial allograft has been shown that has the lowest re-
infection rates only being overcome by NAIS?.

Regarding the Limb Salvage rate, Allograft and
NAIS represented the best alternative with lower am-
putation rate and mortality according to Smeds et al.
when compared different therapeutic options in in-
fected prostheses. Other publications have reinforced
the use of allografts or NAIS in front of extra-anatom-
ical revascularizations due to a better limb salvage
rate'®'8. Regarding the infra-inguinal revasculariza-
tion, it is known that while more distal the anastomo-
sis, less primary patency. Therefore, it is necessary
to differentiate the allograft used in the femoral-pop-
liteal with the ones with distal vessel anastomosis. In
patients with critical limb ischemia and distal vessel
target revascularization, our results demonstrated
5-year primary patency similar to PTFE (34% al-
lografts vs. 25% PTFE). We can consider that factors
affecting result could determine outcomes regardless
of the graft used. However, more studies controlling
immunological factors are justified. For limb salvage
and MALE-free rate comparison, there are not com-
parable cohorts to extract valid conclusions'®2°,

MALE is a current objective performance goal. In
our cohort, it is important to highlight that after five
years between 81.2% and 86.7% (according to the
revascularized territory) of our patients presented a
MALE. At first sight, this could be discouraging. How-
ever, due to the complexity of the so-called “vascular
patient” and their multiple systemic comorbidities,
these results are according to the expected evolu-
tion. Dead cause and future analysis should be re-
searched in future publications. Our team has
previously focus in this specific endpoint?'22, A direct
comparison between grafts is considered incorrect
because of several factors affecting the outcomes.
Anticoagulation, antiaggregating therapy, medical
history of patients, groups selected for analysis, ex-
clusion de specific group of patients, and etcetera
could affect the final results of any cohort. However,
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Table 4. Allografts versus other grafts: primary patency

Primary Patency

Author Year Graft Territory 1 year 2 year 3 year 4 year 5 year
Guevara-Noriega 2019  Allografts Suprainguinal 87 72 72 72 72
Jackson 2000  Autologous Vein Femoro-Popliteal 78 71 58 58 -
Gwan-Chul 2012  Dacron Suprainguinal - - - 86
Prager 2003  Dacron Suprainguinal - - - 89
Jonhson 1999  Dacron Extra-Anatomical 79 - 63 - 50
Prager 2003 PTFE Suprainguinal - - - 88
Jonhson 1999  PTFE Extra-Anatomical 7 - 62 - 47
Guevara-Noriega 2019  Allografts Femoro-Popliteal 79 65 65 - -
Suckow 2013 Autologous Vein Femoro-Popliteal 70 - - - -
Devine 2004  Dacron Femoro-Popliteal 71 - 54 - 46
Daenens 2009  PTFE-Heparine Femoro-Popliteal 92 83 - - -
Devine 2004 PTFE Femoro-Popliteal 62 - 44 - 35
Jackson 2000 PTFE Femoro-Popliteal 58 47 36 32
Guevara-Noriega 2019  Allografts Distal Vessel 54 43 39 37 34
Avgerinos 2015  Autologous Vein Distal Vessel 47 32
Suckow 2013  Autologous Vein Distal Vessel 72 - - - -
Avgerinos 2015 Alternative Vein Distal Vessel 24 23
Furuyama 2018 PTFE Distal Vessel 75 65 60 - -
Avgerinos 2015 PTFE Distal Vessel 43 38
Table 5. Allografts versus other grafts: major adverse limb event-free rate

Major Adverse Limb Events-Free Rate
Author Yr.  Graft Territory 1 year 2 year 3 year 4 year 5 year
Guevara-Noriega 2019  Allografts Suprainguinal 40 33 26 20 13
Guevara-Noriega 2019  Allografts Femoro-Popliteal 60 54 50
Tsujimura 2019  Endovascular Femoro-Popliteal 82
uhl 2017 Autologous Vein Femoro-Popliteal 76 72 69
uhl 2017 Heparine PTFE Femoro-Popliteal 74 64 55
Guevara-Noriega 2019  Allografts Distal Vessel 53 39 29 25 18
Ziza 2015 Venous Allograft Distal Vessel 65 43 28

a simple comparison of ratios could be exposed, but

a more in-depth analysis is required in other to ex-
tract conclusions.

In 2011, Ziegler et al. published a compilation of

reported data about primary outcomes of several

types of grafts. In this review cases of reinterventions
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Table 6. Allografts versus other grafts: limb salvage rate

Limb Salvage Rate

Author Year Graft Territory 1 year 2 year 3 year 4 year 5 year
Guevara-Noriega 2019  Allografts Suprainguinal 93 93 93 93 62
Guevara-Noriega 2019  Allografts Femoro-Popliteal 83 83 83 - -
uhl 2017 Autologous Vein Femoro-Popliteal 78 - 57 - 48
uhl 2017  Heparine PTFE Femoro-Popliteal 74 - 51 - 28
Jackson 2000 PTFE Femoro-popliteal - - 56 -
Guevara-Noriega 2019  Allografts Distal Vessel Target 60 49 46 46 43
Suckow 2013  Autologous Vein Distal Vessel Target 86 - - -
Ziza 2015 Venous Allograft Distal Vessel Target 83 - 70 - 53
Harris 2001  Allografts Distal Vessel Target 66 - 62 - -
Stonebridge 2000 PTFE Distal Vessel Target 53 44 - -
were excluded. From these data, and the publications Acknowledgments
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cularization. Results are extensive and susceptible
to analysis.

Only one guideline-supported indication is currently
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