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Abstract

Background: Transplant renal artery stenosis (TRAS) is a serious vascular complication that occurs after renal
transplantation and can result in hypertension, renal functional impairment, and graft loss. Endovascular treatment
has become the first-line treatment for TRAS because of its low invasiveness and high success rate.

Case presentation: A 23-year-old female with end-stage renal disease of unknown cause received a living-donor
kidney transplantation 10 months ago. Seven months after the transplantation, her blood pressure gradually
deteriorated. Magnetic resonance angiography revealed bending and stenosis of the transplant renal artery, and the
patient received endovascular treatment. A digital subtraction angiography revealed significant stenosis of 95% in
the proximal transplant renal artery. The guidewire could not pass through the stenotic segment of the transplant
renal artery even with repeated attempts by the surgeons; as a result, the transplant renal artery became occluded,
and vasodilators were ineffective. After the operation, renal function gradually worsened, so she began to receive
regular dialysis. Twenty-five days later, the patient’s urine volume was significantly higher than that before, and
ultrasound showed that the proximal transplant renal artery was not completely occluded. A re-intervention was
performed, and the stent was placed successfully in the stenotic segment. After the operation, renal function
gradually recovered, and dialysis was no longer needed.

Conclusion: Patients with iatrogenic transplant renal artery occlusion may have the possibility of spontaneous
recanalization, which can help prevent the need for re-transplantation.
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Background
Transplant renal artery stenosis (TRAS) is a serious vas-
cular complication that occurs after renal transplant-
ation, and it can result in hypertension, renal functional
impairment, and graft loss [1]. The incidence of TRAS is
approximately 1 to 23% [2]. Endovascular treatment has
become the first-line therapy for TRAS because of its
low invasiveness and high success rate [3, 4]. Herein, we
report a case of TRAS in which the stenotic segment

was iatrogenically occluded on the first endovascular
treatment attempt, followed by subsequent spontaneous
recanalization and successful stent placement.

Case presentation
A 23-year-old female with end-stage renal disease of un-
known cause received a living-donor kidney transplant-
ation 10months ago, in which an end-to-side anastomosis
of the donor renal artery to the patient’s right external
iliac artery was performed. After the transplantation, her
renal function was stable with an estimated glomerular fil-
tration rate of approximately 75ml/min/1.73m2. Seven
months after the transplantation, her blood pressure grad-
ually deteriorated, and there was no other remarkable
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medical history. Magnetic resonance angiography was per-
formed in another hospital, and it revealed a bending and
stenosis of the transplant renal artery. On the day of ad-
mission to our hospital, her serum creatinine was
140.1 μmol/l. After obtaining the patient’s consent, endo-
vascular treatment was attempted under the guidance of
digital subtraction angiography. A 5-French Berenstein
catheter (Cook) was inserted into the right external iliac
artery via the right femoral artery, and angiography re-
vealed significant stenosis (the degree of stenosis was ap-
proximately 95%, and the range of stenosis was
approximately 20mm) in the proximal transplant renal ar-
tery (Fig. 1a). An 0.014-in. guidewire (Cook) was used to
pass through the stenotic segment through the right fem-
oral artery pathway but failed; then we attempted to pass
the guidewire through the stenotic segment through the
left femoral artery pathway but failed again. A 5-French
Berenstein catheter (Cook) was then placed at the opening
of the right external iliac artery for angiography, which
showed that the transplant renal artery was not opacified
at all. The surgeons believed that the frequent endovascu-
lar manipulations may have stimulated the transplant
renal artery resulting in an arterial spasm. Vasodilators
(papaverine 30mg plus normal saline 30ml and nitrogly-
cerin 0.2 mg plus normal saline 10ml) were administered
by slow infusion into the opening of the transplant renal
artery. An angiography was performed 10min later and
showed that the transplant renal artery was still invisible
which indicates the possibility of complete occlusion (Fig.
1b). Then, the operation was stopped, and the patient was
returned to the ward and received intensive care. After the
operation, the patients’ serum creatinine increased (up to
639.8 μmol/l) and urine volume decreased (less than 100
ml) gradually. Urologists were consulted. They advised
that the patient should receive another kidney transplant-
ation operation or regular dialysis because of the serious
adhesion between the transplanted kidney and the sur-
rounding tissue after the first transplant operation. As a
result, the patient began to receive regular dialysis (3 times
per week) and no other medical therapy was offered.
Twenty-five days after the operation, the patient’s

urine volume began to increase gradually, and then an
ultrasound examination was performed which revealed
that the proximal segment of the transplant renal artery
was stenotic and the distal segment was patent. The pa-
tient was hospitalized and underwent endovascular treat-
ment again. The preoperative serum creatinine was
335 μmol/l. After obtaining consent, the endovascular
procedure was performed under the guidance of digital
subtraction angiography (DSA). First, a 5-French angio-
graphic catheter (Cook) was used to perform an angiog-
raphy at the opening of the right external iliac artery
through the right femoral artery, which showed that the
proximal stenosis of the transplanted renal artery was

approximately 95%, and the distal segment was unob-
structed (Fig. 1c). Second, an 0.014-in. guidewire (Cook)
was used to pass through the stenotic segment through
the right femoral artery access successfully. Then, a 3
mm × 30mm balloon (Boston ultra-soft SV) was used to
dilate the stenotic segment (Fig. 1d), but the extent of
stenosis was still greater than 50% after the dilatation.
Subsequently, the surgeon attempted to implant a 4
mm × 23mm stent (Firehawk rapamycin targeted eluting
stent system) into the stenotic segment, but the stent
system could not be accurately placed in the stenotic
segment. After that, the stent delivery system was with-
drawn, and left femoral artery access was established.
The stent delivery system arrived in the stenotic seg-
ment, and the stent was eventually successfully released
(Fig. 1e and Fig. 1f). After the operation, the patient’s
renal function gradually improved, serum creatinine
gradually decreased (102 μmol/l at the time of dis-
charge), urine volume returned to normal, and she was
able to discontinue dialysis.

Discussion and conclusion
TRAS is an important cause of poor long-term prognosis
and low survival rate of kidney transplantation [5]. Its clin-
ical manifestations are atypical and mainly include refrac-
tory hypertension and graft dysfunction, or it is
asymptomatic [1]. The incidence of TRAS is 1 to 23% [2].
Timely and effective imaging examination is critical

for the early diagnosis of TRAS. Ultrasonic Doppler has
been recommended as the first-line screening method
because of its high sensitivity, specificity, and cost-
effectiveness [6]. At present, the commonly used diag-
nostic standard is systolic peak velocity (SPV) > 200
mm/s [2]. However, the obvious disadvantage of ultra-
sound examination is that diagnosis is significantly influ-
enced by the operator’s technical experience. Computed
tomographic angiography (CTA) has a high spatial reso-
lution, and its three-dimensional post-processing func-
tion can directly display the stenosis site and enables
evaluation of the degree of stenosis and the condition of
adjacent tissues from multiple angles. Moreover, with
the use of non-ionic contrast agents, CTA damage to
renal function is also significantly reduced [7]. Magnetic
resonance angiography (MRA) is often used in patients
with severe renal dysfunction. It has high sensitivity and
specificity, and the contrast agent is not toxic to the kid-
ney [8]. However, it has been shown that MRA tends to
overestimate the extent of stenosis [7]. Digital subtrac-
tion angiography (DSA) is still considered the gold
standard for TRAS diagnosis and can be used for endo-
vascular treatment [2]. However, it is only used during
endovascular operation to treat TRAS because of the
large dosage of contrast agent required. According to
our experience and existing literature reports, ultrasound
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should be considered the first-line screening method for
diagnosing TRAS, and regular follow-up should be car-
ried out for patients with kidney transplant; for those
suspected to have TRAS by ultrasound, CTA or MRA
should be performed for further diagnosis; then DSA
should be performed to confirm the diagnosis and per-
form the treatment.

Endovascular treatment of TRAS is considered the
first-line therapeutic method in most centres [3, 9]. A
systematic review published by Ngo et al. [2] showed
that the average technical success rate of endovascular
treatment was 93.7%, and the average restenosis rate was
14.7%. In our experience, the balloon-expandable stent
has good radial force and can be positioned accurately,

Fig. 1 a and b show DSA images of the patient during the first endovascular treatment, demonstrating significant stenosis of 95% in the
proximal transplant renal artery and transplant renal artery occlusion for repeated manipulations. c shows an angiographic image 25 days after
the first operation, demonstrating spontaneous recanalization of the transplant renal artery. d shows a DSA image of the patient during the
second endovascular treatment, demonstrating that a 3 mm× 30mm balloon (Boston ultra-soft SV) was used to dilate the stenotic segment. e
and f show DSA images of the patient, demonstrating that a 4 mm× 23mm stent (Firehawk Rapamycin Target Eluting Coronary Stent) was
implanted successfully in the stenotic segment and that the transplant renal artery was well reconstructed
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which makes it more suitable for short and straight sten-
otic lesions; the self-expanding stent has good flexibility
and is more suitable for curved stenotic lesions. In re-
cent years, drug-eluting stents have been used to treat
TRAS. The drug-eluting stent can inhibit the prolifera-
tion of intima and reduce the re-stenosis rate [10]. In
this case, we used the Firehawk Rapamycin Target Elut-
ing Stent because of its advantages in radial force, stent
flexibility and eluting capacity.
In this case, the first attempt to treat TRAS failed.

Twenty-five days later, the occluded vessel exhibited
spontaneous recanalization. It can be assumed that the
repeated manipulations during the first treatment caused
severe spasm of the wall of a narrowed artery, oedema,
and even intramural haematoma, eventually leading to
complete closure of the vessel. After some time, iatro-
genic occlusion of the artery was self-repairing, the
transplanted kidney suffered acute kidney injury, and the
next endovascular procedure was effective. This case
alerts us that patients with iatrogenic transplant renal ar-
tery occlusion may have the possibility of spontaneous
recanalization, which can help prevent the need for re-
transplantation. Similarly, practitioners should not treat
the patient’s existing condition (in various clinical situa-
tions) as permanent and irreversible. Careful supervision
and reaction to an ever-changing clinical situation may
be a beneficial solution for the patient.
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