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INTRODUCTION:  Arteriovenous  grafts  (AVG)  is  a good  alternative  when  native  arteriovenous  fistula  (AVF)
is not  possible.  However,  complications  are  higher  and  close  surveillance  is required  for  successful  salvage
intervention.
PRESENTATION  OF  CASE:  We  present  the case  of a 35  year  old  man  with  a history  of  a  successful  Brachio-
Axillary  AVG  performed  in his right  arm  in  2012.  He had  a background  of  multiple  previous  failed  attempts
of  a native  AVF  formation.  He presented  in  2014  with  symptoms  consistent  with  AVF  stenosis.  He  under-
went  a successful  fistuloplasty  and  2 stent  insertion.  In  June  2015  he  presented  again  with  re-stenosis
and  successful  fistuloplasty  was  performed  with  balloon  dilatation.  In  October  2015  he  presented  with
AVF  thrombosis.  This  was  treated  with  fistuloplasty  and  thrombolysis.  He  presented  again  in August  2016
with  a recurrent  thrombosis  in his  AVG and  this  was  again  treated  with  a successful  fistuloplasty  and
thrombolysis  on  two  separate  occasions.  He then  presented  in  September  2016  with  re-stenosis.  This was
treated  with  fistuloplasty  and 2  stent  insertion.  He  underwent  a successful  renal  transplant  during  this
time  and  presented  again  with  a sinus  discharge  in  February  2019  when  the  plan  was  made  for  subtotal
ialysis access graft  excision.
CONCLUSION:  Incidence  of complications  is higher  when  a graft  is  used  over  a native  AVF.  However,  close
surveillance  and  prompt  intervention  can  lead to multiple  successful  salvage  procedures  thus  prolonging
the  lifespan  of the graft.  As in  our  case  we  were  able  to prolong  the lifespan  of the  AVG with  multiple
successful  interventions.

©  2019  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
 artic
access

. Introduction

Much effort has been made in recent times to maximize place-
ent of native arteriovenous fistula (AVF) over grafts with advent of

istula First Initiative and KDOQI guidelines recommending a native
VF as the vascular access of choice due to superior outcomes [1].
owever an arteriovenous graft (AVG) is a good alternative when
ative AVF is not a viable option, in patients with previous failed
ttempts, or in the elderly patient with multiple co-morbidities
here there is a higher risk of non-maturation [2].

Complication rates are high with a one year and two year
rimary patency rate ranging between 40–50% and 20–30% respec-
ively, and a one year and two year secondary patency rate ranging
etween 70–90% and 50–70% often with multiple interventions

o maintain patency [3]. A considerable cause for AVG related

orbidity is graft stenosis, thrombosis and infection and timely
ntervention is required to prevent graft failure.
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210-2612/© 2019 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Grou
rg/licenses/by/4.0/).
le under  the  CC  BY license  (http://creativecommons.org/licenses/by/4.0/).

We  report a case of an AVG performed in 2012 that sustained
multiple complications but with successful monitoring and timely
intervention we were able to salvage the AVG for up to 5 years
by which time successful renal transplantation was possible. Our
case report is in accordance with the SCARE guidelines for reporting
cases [4].

2. Case presentation

A 35 year old man  with end stage renal disease secondary to IgA
nephropathy presented for an elective AVG formation in August
2012. He had previously had multiple attempts at a native AVF
formation with a failed left brachio-cephalic AVF in 2009 and a
failed right brachio-basilic AVF in March 2012. It was decided based
on his previous surgeries and small caliber superficial veins that a
brachio-axillary polytetraflouroethylene (PTFE) AVG would be the
most suitable option for him.
He underwent successful surgery and was discharged. In 2014
there was  difficulty noted in using the AVG for dialysis. Subsequent
imaging confirmed graft stenosis at two different sites. He under-
went successful fistuloplasty with interventional radiology with
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Fig. 1. Fistulogram showing occluded graft.

lacement of two stents, an 8 mm stent at the proximal graft and a
 mm stent at the distal graft (Figs. 1–2 ). He again returned in June
015 with recurrence of stenosis. This was treated successfully with
stuloplasty. However, in October 2015 he had occlusion of his AVG
nd imaging confirmed a thrombosis. He was treated with fistulo-
lasty and thrombolysis and discharged with successful treatment.
owever, in April 2016 he required a further fistuloplasty to treat

tenosis (Fig. 3). In August 2016 he developed a further throm-
us and this was again treated successfully with thrombolysis.

n September 2016 he had a recurrence of his stenosis. This was
reated with placement of 2 further stents.

In 2019 he presented with a sinus discharge over the medial
spect of his right upper arm with pain and swelling. By this point he
ad a successful renal transplant and the AVG was no longer in use

or access. On examination a small sinus was noted over the graft
ite with active purulent discharge and surrounding erythema. He
as however systemically well with normal vitals and with only
ildly elevated inflammatory markers. An US scan was performed

hat suggested possible collection in association with the graft and
 DVT was ruled out. At this point it was decided to undergo surgical
xcision of the AVG.

Our patient was taken to theatre. Under general anesthetic a skin

ncision was made to gain proximal and distal control before a dis-
ection was made into the graft. A note was made of an eroded graft
all with a 1 × 2 cm defect revealing an underlying stent device and

ntra-luminal thrombosis (Figs. 4–6 ).

Fig. 2. Angioplasty performed in 2014 on occluded segments and a final 
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The patient recovered well and was  subsequently discharged
post-operative day 1 with a course of oral antibiotic and for OPD
follow up.

3. Discussion

This case demonstrates that although complications are com-
mon  with a AVG close surveillance and timely intervention can
prolong access lifespan. In this case, we  were well aware of the
difficulty that a failed AVG would pose for this gentleman, given
his extensive history of failed AVF formation and co-morbidities.
Therefore, stringent monitoring was employed with rapid inter-
vention to treat the various complications that presented over the
course of 7 years.

AVF infection is an important consideration with incidence
ranging between 4–20% with the use of a graft [5]. Multiple differ-
ent factors predispose patients to getting a graft infection. Uremia
related immunodeficiency due to ESRD, multiple co-morbidities,
and vascular access technique during time of hemodialysis are all
thought to be associated factors. Diagnosis is clinical with local
signs such as redness, swelling, warmth, pain, discharge. Systemic
symptoms may  indicate sepsis and requires urgent attention. US
imaging may  be used to aid diagnosis by looking for fluid collec-
tions. The ESVS guideline recommendation for graft infection is
total graft infection if sepsis is present. Partial excision may  be con-
sidered if segments of graft appear intact [3] as was the case with
our patient.

Stenosis can occur anywhere along the site of graft but often
occurs in the juxta-anastomotic areas. Assessment for stenosis can
be made in a physical exam. A change in the thrill or pulsatile flow
can indicate stenosis. Reduced flow during hemodialysis may also
be seen. The recommendation for treatment is percutaneous trans-
luminal angioplasty (PTA) if inflow or outflow stenosis is suspected
[3]. Stenosis can lead to abnormal or reduced flow which can then
increase the risk of thrombosis and therefore pre-emptive treat-
ment may  be considered in select cases [6].

Graft thrombosis often presents secondary to progressive steno-

sis. Early treatment of thrombosis is recommended to prevent
organization of thrombus. Treatment options include thrombec-
tomy and thrombolysis however this is not sufficient as a flow
limiting stenosis will also need to be treated to ensure improved

angiogram showing a good post procedure angiographic outcome.
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Fig. 3. Series of angiograms showing a pre-treatment and post balloon angioplasty graft flow.

Fig. 4. Proximal control obtained. Also seen is sinus tract adjacent to eroded segment
of  graft.
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Fig. 6. Intra-luminal thrombosis occluding graft in cross sectional view.
Fig. 5. Stent clearly visible through eroded segment of graft.
atency. Endovascular therapy was shown to have similar patency
ates to surgical thrombectomy [7]. The ESVS guidelines rec-
mmend either surgery or endovascular approach depending on
centre expertise provided there is concomitant treatment of any
associated stenosis [3].

An important aspect to discuss is the role of surveillance and
patient/ staff education in monitoring for graft complications.
Patients should be educated in examining their AVG and in iden-
tifying any abnormal patterns or signs. Any concerns should be
flagged with the hemodialysis unit and the primary team. Exam-
ination should also take place during visits for hemodialysis and
any concerns for complications should be investigated with fur-
ther imaging. Monitoring is shown to be cost-effective method in
improving patency [8].

In our case, we were fully aware of the challenges associated
with a failed graft and our patient was  young and fully compliant
with education and surveillance measures. We  were able to ensure
timely interventions that allowed for successful salvage of his AVG

until renal transplant was possible.
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. Conclusion

Complication rates are higher in a AVG with lower patency rates
hen compared to native AVF. However, close surveillance and

rompt intervention can lead to multiple successful salvage pro-
edures thus effectively prolonging the life of the AVG. As in our
ase we were able to prolong the life of the AVG with 6 successful
nterventions.

There may  be role for an individualized approach in manag-
ng patients with AVG. Patient education and staff education in
ecognizing early signs of complications with tailored surveillance
rograms can help in optimizing outcome.
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