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Abstract

long-discarded autologous arteriovenous fistula.

useable for hemodialysis up to 18 months.

Background: Kidney allograft loss becomes an important cause of end-stage kidney disease and requires dialysis
reinitiation. We report a case of a patient who restarted hemodialysis after his second kidney graft failure using a

Case presentation: A 62-year-old man was diagnosed with end-stage renal disease 20 year ago, and a native
arteriovenous fistula was created for hemodialysis. After the patient received his first kidney transplantation, the
hemodialysis fistula was discarded and chronically thrombosed for 13 years. When the patient experienced his
second kidney graft loss and presented with uremia again, dialysis restart was needed. Under vascular ultrasound,
but not x-ray, guidance, we successfully revascularized the patient’s chronically occluded, long-discarded
arteriovenous fistula access and used it for hemodialysis. The resurrected fistula remained patent and clinically

Conclusions: This report provides the feasibility of ultrasound-guided transluminal angioplasty for the treatment of
a mummy hemodialysis fistula, which could be considered when managing patients who need dialysis reinitiation.
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Background

Kidney allograft loss has become one of the leading
causes of kidney failure which requires dialysis [1, 2].
Patients with failed kidney transplant have greater mor-
tality than transplant-naive patients [3]. Although timing
of dialysis reinitiation in failed transplant patients is
controversial, patients with uremic signs and symptoms
usually need to start hemodialysis immediately [1, 2, 4].
Autologous arteriovenous fistula (AVF) has been the
gold standard of hemodialysis vascular access for de-
cades. However, limited data are available regarding the
choice of vascular access for dialysis reinitiation. Typic-
ally, the vascular access, which was created and used
prior to kidney transplantation, has been discarded and
chronically occluded when patients need re-start
hemodialysis after graft loss. Newly created AVFs require
time to mature before being clinically usable. In recent
years, endovascular strategies have been developed to
treat stenotic or thrombosed vascular access [5, 6]. For
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instance, percutaneous transluminal angioplasty has
been used to restore acutely or recently occluded
hemodialysis fistulas, which was proved to be superior
than open surgical intervention [7, 8]. However, revascu-
larization of chronically occluded fistulas with percutan-
eous angioplasty is challenging [9]. To avoid toxic effects
of contrast media on failing kidneys, x-ray-free
ultrasound-guided endovascular techniques were intro-
duced to treat stenosis of AVFs [7, 10-12]. So far,
ultrasound-guided percutaneous angioplasty has not yet
been applied to revascularization of AVF chronic total
occlusion. We describe a patient who experienced a sec-
ond kidney allograft loss and needed hemodialysis reini-
tiation, but his native AVF had been abandoned and
thrombosed for as long as 13 years. Here we share the
experience of successful ultrasound-guided revasculari-
zation of the chronically occluded hemodialysis fistula.

Case presentation

A 62-year-old man was diagnosed with end-stage renal
disease 20 year ago, and a native AVF was created at the
left wrist for hemodialysis treatments. One year later,
the patient received his first kidney transplant in the
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right iliac fossa and took a combination of immuno-
suppressive  medications  (including azathioprine,
cyclosporin A, and corticosteroids). After that, the
AVF was abandoned. Fifteen years ago, physical exam-
ination found that the AVF was occluded. At 6 years
after renal transplantation, the patient suffered from
lower extremity edema and was diagnosed with acute
kidney transplant rejection based on renal biopsy. The
failed transplanted kidney was surgically removed, and
the patient received his second kidney transplant in
the left iliac fossa. After the transplantation, the
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patient continued immunosuppressive therapy, with
serum creatinine levels ranging between 120 and
130 pmol/L.

Eighteen months ago, the patient presented with
orthopnea, nausea, and vomiting, and was admitted
to the Department of Nephrology. On physical exam-
ination, there was no thrill or pulse over the AVF
and no bruit on auscultation. Vascular ultrasound
examination revealed the patent brachial (Fig. 1a,
blood flow: 101 mL/min) and radial (Fig. 1b, diam-
eter: 1.1 mm) arteries and the totally occluded AVF

Fig. 1 Ultrasound-guided percutaneous angioplasty of the chronically occluded arteriovenous fistula (AVF) for hemodialysis. a Blood flow in the
brachial artery. b Ultrasound image of the radial artery. ¢ No blood flow in the totally occluded AVF before intervention. d Schematic of the
occluded AVF. e A 6-Fr sheath was retrogradely inserted into the fistulous vein. f A guidewire failed to cross the chronic total occlusion lesion.
Arrow shows the curved tip of the wire. g The guidewire crossed the lesions with the support of a 6-Fr angiographic catheter. Arrow shows the
tip of the wire. The radial artery (h) and AVF (i) was dilated with a balloon. j The AVF after balloon dilation
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with no blood flow (Fig. 1c), which was illustrated in the
skin (Fig. 1d). Serum creatinine concentration was
853 pmol/L and blood urea nitrogen was 34.1 mmol/L.
The patient was diagnosed with renal allograft failure, and
immediate hemodialysis restart was required. To promptly
prepare a vascular access, we decided to attempt percu-
taneous revascularization of the patient’s chronically oc-
cluded AVF. Since we already had successful experience in
treating stenotic and acutely thrombosed AVFs with
ultrasound-guided transluminal angioplasty, we per-
formed the revascularization under ultrasound using the
Apollo 500 system (Toshiba, Tokyo, Japan), equipped with
a 9-18 MHz linear transducer probe. The AVF was retro-
gradely punctured with a 22-G needle, and a 6-Fr sheath
(Terumo, Tokyo, Japan) was retrogradely inserted into the
fistulous vein (Fig. le). At first, a 0.014-in. Hi-Torque
BMW Elite guidewire (Abbott Vascular, Santa Clara, CA,
USA) was advanced to the lesion, but failed to cross the
chronic total occlusion lesion at the AVF after switching
the wire tip direction several times (Fig. 1f). An additional
movie file shows this in more detail (see Additional file 1).
With the support of a 6-Fr angiographic catheter ad-
vanced to the occlusion site, the guidewire was carefully
and gradually inserted the chronic total occlusion lesion
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and successfully crossed the lesions at the fistula, anasto-
mosis, and the radial artery, and parked in the radial artery
(Fig. 1g). An additional movie file shows this in more de-
tail (see Additional file 2). Subsequently, the radial artery
was dilated with a 4.0 mm x 20 mm TREK balloon (Ab-
bott Vascular) three times at 4, 8, and 12 atm (Fig. 1h),
and the occluded lesion was dilated at 12, 18, and 20 atm.
Then, further dilation of the lesion was performed with a
6.0 mm x 40 mm TREK balloon (Abbott Vascular) three
times at 12 and 20 atm (Fig. 1i). The procedure took
54 min. After the dilation, the diameter and blood flow of
the radial artery were 3.3 mm and 138 cm/s, respectively;
and the cephalic vein diameter and blood flow were
2.9 mm and 251 cm/s, respectively. The diameter of the
anastomose site was 3.2 mm (Fig. 1j).

The revascularized AVF was used for hemodialysis after
the intervention and remains patent for as long as
18 months. At the 2-, 6-, and 18-month follow-ups, the
anastomose site diameter and AVF blood flow were 3.8 mm
and 340 cm/s (Fig. 2a and b), 3.8 mm and 291 cm/s (Fig. 2¢
and d), and 0.8 mm and 255 cm/s (Fig. 2e and f), respect-
ively. Although the anastomose site was stenotic at
18-month visit, the proximal AVF segment was normal with
a diameter of 4.5 mm.

Fig. 2 Vascular ultrasound follow-up after the endovascular treatment. At the 2-, 6-, and 18-month follow-ups, the anastomose site diameter and
AVF blood flow were 3.8 mm (a) and 340 cm/s (b), 3.8 mm (c) and 291 cm/s (d), and 0.8 mm (e) and 255 cm/s (f), respectively
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Discussion and conclusions

Although percutaneous angioplasty has been widely used
in managing patients with stenosis or acute thrombosis
of hemodialysis AVFs [13], endovascular treatment for
chronic total occlusion was rarely reported. In 2011, Pan
et al. reported a series of 15 patients with chronically
thrombosed hemodialysis fistulas and grafts which were
resurrected with endovascular balloon angioplasty under
x-ray guidance [9]. The vascular access of those patients
had been discarded for up to 7 years. The age of our pa-
tient’s vascular access had been abandoned and occluded
for 13 years; and this is so far the longest-discarded
mummy AVF which had been successfully revascularized
by endovascular angioplasty.

Since hemodialysis vascular access is superficial, they
are easily accessible by ultrasonography. The advan-
tages of ultrasound-guided over x-ray-guided fistula
angioplasty include that there is neither toxic effects of
contrast media on failing kidneys nor x-ray exposure
[14]. Ultrasound-guided angioplasty has been used to
rescue stenotic and newly thrombosed fistulas [15], but
it is much more challenging to salvage chronically
thrombosed hemodialysis fistulas. Vessel segments with
total occlusion lesions are invisible under fluoroscopy
but are detectable under ultrasound based on distinct
echo intensity of the vessel wall and the luminal lesions.
This feature enables ultrasound to be used for revascu-
larization of totally occluded superficial vessels. In this
report, we described a miracle of successful revasculari-
zation of a mummy fistula which was initially created
for hemodialysis before the patient underwent his first
kidney transplantation and was re-used 17 years later
when he needed dialysis reinitiation after the loss of his
second kidney allograft. This report provides an example
of the feasibility of ultrasound-guided percutaneous bal-
loon angioplasty for the treatment of long-discarded
hemodialysis fistula, which could be considered when
managing patients who require dialysis reinitiation.

Taken together, long-discarded native AVF could be a
choice for hemodialysis reinitiation in patients with
failed kidney transplant. Ultrasound-guided transluminal
angioplasty is a feasible treatment for revascularization
of chronically occluded AVF.

Additional files

Additional file 1: A video shows attempts to pass the occluded lesion
with a wire. (MP4 28153 kb)

Additional file 2: A video shows that the wire successfully passed the
occluded lesion with the support of a catheter. (MP4 38645 kb)

Abbreviation
AVF: Arteriovenous fistula

Page 4 of 5

Acknowledgements
None.

Funding
None.

Availability of data and materials
All the data supporting our findings are contained within the manuscript.

Authors’ contributions

ZW wrote the manuscript. ZW, QL, and BT were the treating physicians of
the patient, corrected the data, and interpreted the data. All authors read
and approved the final manuscript.

Ethics approval and consent to participate

All procedures performed in studies involving human participants were in
accordance with the ethical standards of the First Affiliated Hospital of
Chongging Medical University and with the 1964 Helsinki declaration and its
later amendments or comparable ethical standards.

Consent for publication

Written informed consent was obtained from the patient for publication of
this Case Report and any accompanying images. A copy of the written
consent is available for review by the Editor of this journal.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Department of Nephrology, The First Affiliated Hospital of Chongging
Medical University, 1 Youyi Road, Chongging 400016, China. “Department of
Ultrasonography, The First Affiliated Hospital of Chongging Medical
University, T Youyi Road, Chongging 400016, China.

Received: 6 August 2018 Accepted: 9 October 2018
Published online: 26 October 2018

References

1. Molnar MZ, Ichii H, Lineen J, Foster CE 3rd, Mathe Z, Schiff J, Kim SJ, Pahl
MV, Amin AN, Kalantar-Zadeh K, et al. Timing of return to dialysis in patients
with failing kidney transplants. Semin Dial. 2013;26:667-74.

2. Molnar MZ, Streja E, Kovesdy CP, Hoshino J, Hatamizadeh P, Glassock RJ, Ojo
AO, Kalantar-Zadeh K. Estimated glomerular filtration rate at reinitiation of
dialysis and mortality in failed kidney transplant recipients. Nephrol Dial
Transplant. 2012;,27:2913-21.

3. Rao PS, Schaubel DE, Jia X, Li S, Port FK, Saran R. Survival on dialysis post-
kidney transplant failure: results from the scientific registry of transplant
recipients. Am J Kidney Dis. 2007;49:294-300.

4. Molnar MZ, Ojo AO, Bunnapradist S, Kovesdy CP, Kalantar-Zadeh K. Timing
of dialysis initiation in transplant-naive and failed transplant patients. Nat
Rev Nephrol. 2012;8:284-92.

5. Lambert G, Freedman J, Jaffe S, Wilmink T. Comparison of surgical and
radiological interventions for thrombosed arteriovenous access. J Vasc
Access. 2018. https://doi.org/10.1177/1129729818762007.

6. Fan SS, Chen CW, Lu KC, Mao HC, Chen MP, Chou CL. A comparison of
efficacy of endovascular versus surgical repair for the treatment of
arteriovenous fistula stenosis in Taiwan. J Vasc Access. 2017;18:200-6.

7. Aurshina A, Ascher E, Hingorani A, Marks N. A novel technique for duplex-
guided office-based interventions for patients with acute arteriovenous
fistula occlusion. J Vasc Surg. 2018,67:857-9.

8. El-Damanawi R, Kershaw S, Campbell G, Hiemstra TF. Successful restoration
of arteriovenous dialysis access patency after late intervention. Clin Kidney J.
2015;8:82-6.

9. Weng MJ, Chen MC, Chi WG, Liu YC, Liang HL, Pan HB. Endovascular
revascularization of chronically thrombosed arteriovenous fistulas and grafts
for hemodialysis: a retrospective study in 15 patients with 18 access sites.
Cardiovasc Intervent Radiol. 2011;34:319-30.


https://doi.org/10.1186/s12882-018-1089-9
https://doi.org/10.1186/s12882-018-1089-9
https://doi.org/10.1177/1129729818762007

Wan et al. BMC Nephrology

(2018) 19:296

Leskovar B, Furlan T, Poznic S, Potisek M, Adamlje A, Kljucevsek T.
Ultrasound-guided percutaneous endovascular treatment of
arteriovenous fistula/graft. Clin Nephrol. 2017,88:61-4.

Gorin DR, Perrino L, Potter DM, Ali TZ. Ultrasound-guided angioplasty of
autogenous arteriovenous fistulas in the office setting. J Vasc Surg. 2012;55:
1701-5.

Kumar S, Mahajan N, Patil SS, Singh N, Dasgupta S, Tejavath S, Singh S,
Kenwar DB, Sharma A, Minz M. Ultrasound-guided angioplasty for treatment
of peripheral stenosis of arteriovenous fistula - a single-center experience.

J Vasc Access. 2017;18:52-6.

de Graaf R. Endovascular treatment of swing-segment stenosis in vascular
access: current status and future directions. J Vasc Access. 2017;18:74-6.
Garcia-Medina J, Garcia-Alfonso JJ. Ultrasound-guided angioplasty of
dysfunctional vascular access for Haemodialysis. The Pros and Cons.
Cardiovasc Intervent Radiol. 2017;40:750-4.

Wakabayashi M, Hanada S, Nakano H, Wakabayashi T. Ultrasound-guided
endovascular treatment for vascular access malfunction: results in 4896
cases. J Vasc Access. 2013;14:225-30.

Page 5 of 5

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion and conclusions
	Additional files
	Abbreviation
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

