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Abstract

BACKGROUND

Transplant renal artery stenosis is a relatively frequent vascular complication after
transplantation. However, extra-renal pseudo-aneurysms (EPSAs) are rare after
transplantation; they can be life-threatening and usually need open surgical
repair. We discuss the diagnosis and spontaneous healing of an asymptomatic
renal allograft EPSA caused by renal artery anastomotic stenosis, which was
diagnosed in a timely manner and managed by conservative treatments.

CASE SUMMARY

We present a 37-year-old male patient diagnosed with a renal allograft EPSA
caused by renal artery anastomotic stenosis due to multiple atherosclerotic
plaques with ultrasonographic examination 6 mo post transplantation. The
stenosis rate of 90% and the EPSA were verified by computed tomography
angiography. The diagnosis was further confirmed with digital subtraction
angiography. Percutaneous transluminal angiography was conducted, and a
metallic stent was successfully implanted at the stenosed site of the main renal
artery trunk. No further intervention for the EPSA was undertaken due to the
difficulty of stenting and the risk of bleeding; regular ultrasonographic follow-ups
were recommended. The stenosis was significantly relieved immediately after
stent implantation and the EPSA was healed spontaneously by completely filling
with hypo-echoic thrombosis 8 mo after stenting.

CONCLUSION

Ultrasonography combined with a high-frequency linear probe can detect
vascular complications post renal transplantation at an early stage and improve
prognosis.
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Core Tip: Extra-renal pseudo-aneurysms (EPSAs) are rare post-kidney transplantation,
which might be life-threatening and usually need open surgical repair or even
nephrectomy. EPSA combined with, or more precisely, caused by transplant renal
artery stenosis is rare. There is still no consensus for the treatment of EPSAs. We
report the diagnosis and spontaneous healing of an asymptomatic renal allograft EPSA
caused by renal artery anastomotic stenosis, which was diagnosed in a timely manner
and managed by conservative treatments. The stenosis was relieved after stent
implantation, and the EPSA was cured spontaneously by completely filling with hypo-
echoic thrombosis 8 mo after stenting.

Citation: Xu RF, He EH, Yi ZX, Li L, Lin J, Qian LX. Diagnosis and spontaneous healing of
asymptomatic renal allograft extra-renal pseudo-aneurysm: A case report. World J Clin Cases
2021; 9(16): 3943-3950

URL: https://www.wjgnet.com/2307-8960/full/v9/i16/3943 htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i116.3943

INTRODUCTION

Renal transplantation is one of the effective therapies for end-stage renal disease. With
the improvement in immunosuppression in renal transplantation, there has been a
significant decrease in premature graft loss and acute rejection in the past two
decades[1,2]. Vascular complications are common among renal transplantation
patients, including thrombosis, stenosis, pseudo-aneurysm, arteriovenous fistula, and
so on[3,4]. Pseudo-aneurysms can be intra-renal or extra-renal (the renal graft artery
trunk or iliac artery at the anastomosis site). Extra-renal pseudo-aneurysms (EPSAs)
are usually rare and still without treatment consensus, which can lead to devastating
consequences and could be fatal and sometimes may require renal graft
nephrectomy[5,6]. Transplant renal artery stenosis (TRAS) can happen at any time post
transplantation, which usually occurs within 3 years post transplantation[7]. The
prevalence of TRAS and EPSAs is less than 1% and 1%-23%, respectively. EPSA
combined with, or, more precisely, caused by TRAS is rare. We manifest the diagnosis
and prognosis of an asymptomatic renal allograft EPSA caused by renal artery
anastomotic stenosis, which was diagnosed in time and managed under conservative
treatments.

CASE PRESENTATION

Chief complaints
A 37-year-old male patient presented to the ultrasound department for regular
ultrasonographic follow-up, without complaints of specific discomforts.

History of present illness

The patient underwent allogeneic kidney transplantation (donation after cardiac
death) because of IgA nephropathy, chronic renal insufficiency and uremia at our
hospital 6 mo ago.

History of past illness

The patient was diagnosed with renal hypertension 10 years ago, and his blood
pressure was stable after dialysis with medication administration. He was diagnosed
with renal anemia 10 years ago and was treated with hemopoietin regularly. He was
diagnosed with renal osteopathy 10 years ago, and his condition was stable with oral
administration of calcium tablets.
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Personal and family history
Personal and family history were unremarkable.

Physical examination

The patient’s body temperature was 36.3 °C, heart rate was 90 bpm, respiratory rate
was 18 breaths per minute, and blood pressure was 105/64 mmHg. One 15-cm oblique
scar could be seen in the right lower abdomen. Arteriovenous fistula could be seen in
the left forearm.

Laboratory examinations

The post-transplant serum creatinine fluctuated around 90 pmol/L during follow-ups.
However, the creatinine at this time was 165.4 pmol/L, which was higher than the
normal level.

Imaging examinations

Two artery trunks of the renal graft anastomosed with the side of the external iliac
artery were detected during the ultrasonographic examination (1-5 MHz convex
transducer, iuElite; Philips, Bothell, WA98021, United States) (Figure 1A and B). Color
aliasing indicating high-velocity turbulent flow at the proximal site of the main renal
artery trunk (donor portion) was detected, with peak systolic velocity (PSV) of 674
cm/s on pulsed-wave Doppler (PWD) (Figure 1C). The renal artery to external iliac
artery PSV ratio was larger than 3:1, which further confirmed stenosis at the site.
Stenosis at the proximal site of the main renal artery trunk (donor portion) was
considered. Multiple hyper-echo plaques attached to the wall of the main renal artery
trunk were detected after meticulous scanning with the high frequency 9-3 MHz linear
probe (Figure 1D and E). The largest plaque of the proximal site of the main renal
artery trunk close to the anastomosis was about 0.7 cm x 0.3 cm, and the plaque size of
the middle segment of the main renal artery trunk was about 0.9 cm x 0.3 cm. The
residual lumen at the proximal site of the main renal artery trunk was about 0.2 cm in
diameter, and one 1.2 cm x 0.8 cm external protruding cystic structure was detected at
the anastomotic site between the main renal artery trunk and the external iliac artery.
Blood flow signals inside the cystic structure were visible in color Doppler flow
imaging, showing as swirling pattern, and to-and-fro disorganized arterial spectrum
was detected with PWD (Figure 2A and B). Hypo-echoic thrombus with thickness of
0.3 cm was observed inside the cystic structure, and an EPSA at the anastomotic site
caused by renal artery atherosclerotic stenosis with thrombosis formed inside was
considered (Figure 2C). The spectral waveform of the perforating area inside the renal
allograft was observed, showing as prolonged acceleration time longer than 70 ms
(Figure 2D). Stenosis rate of 90% at the proximal site of the main renal artery trunk
accompanied with a pseudo-aneurysm at the anastomosis with the external iliac artery
was confirmed by further computed tomography angiography and digital subtraction
angiography (Figure 3).

FINAL DIAGNOSIS

An EPSA at anastomotic site caused by renal artery atherosclerotic stenosis with
thrombosis formed inside was considered.

TREATMENT

After reviewing the benefits and risks of all treatment options, the physician and the
patient decided to conduct percutaneous transluminal angiography. Balloon dilation
was conducted at first and then a metallic stent of 6 mm x 20 mm was implanted at the
proximal stenosed site of the main renal artery trunk successfully under angiography.
Since the pseudo-aneurysm was at the anastomotic site, there was no adequate landing
zone available for the placement of another stent due to the complexity of an
anastomosis with a reconstructed main renal artery combined with the lower pole
renal artery. According to our judgement, the pseudo-aneurysm might be the result of
the high pressure caused by the severe stenosis and there was thrombosis formed
inside the sac. Therefore, no further intervention was chosen according to the size of
aneurysm and the danger of bleeding after stent implantation. We recommended close
ultrasonographic follow-ups.
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Figure 1 Ultrasonographic examination. A: Two artery trunks anastomosed with the side of the external iliac artery were detected; B: Peak systolic velocity
(PSV) of the low pole artery was 79.6 cm/s; C: PSV of 674 cm/s with color aliasing at the proximal site of the main renal trunk was detected; D and E: Multiple hypo-
echoic plaques attached to the wall of the main renal artery trunk was detected; F: The residual lumen at the proximal site of the main renal artery trunk was 0.2 cm in

diameter.
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OUTCOME AND FOLLOW-UP

The stenosis was significantly relieved after stent implantation, manifested as the PSV
of stenosed site decreasing to 255 cm/s (Figure 4A and B) and the disappearance of the
prolonged acceleration time of the arterial spectral waveform inside the renal graft
(Figure 4C and D). During regular ultrasonographic follow-ups, the lumen of the
pseudo-aneurysm narrowed and was replaced by hypo-echoic thrombosis gradually.
The pseudo-aneurysm was completely filled with hypo-echoic thrombosis 8 mo after
stenting (Figure 4E and F).

DISCUSSION

TRAS is relatively common, compared with EPSAs, which occurs in less than 1% of
patients[8]. These are mostly the result of technical errors or infection, and frequently
happen at the arterial anastomotic site. It might lead to renal graft dysfunction and/or
uncontrolled post-transplant hypertension and even allograft loss[9,10].

The causes for TRAS are mostly technical, vascular clamps, vessel lesions during
preservation, angulation or kinking of the artery. Stenosis can also occur due to donor
or recipient atherosclerosis[11]. The incidence of multiple renal arteries is about 17 %-
35% reported by autopsy studies, depending on the ethnic origin[12]. The use of renal
grafts with multiple renal arteries is quite common clinically, due to the donor
shortage[13]. Accessory arteries are usually ligated if the vascularizing area is less than
5%-10% of the kidney. The ligation of the lower pole renal artery should be avoided
since it might lead to ureteral ischemia or necrosis. In our case, the lower pole renal
artery and the main renal artery trunk were anastomosed with the external iliac artery,
after the arteries were reconstructed with aortic patches when the graft was still on ice.

The treatment measures for TRAS include optical medical administration alone,
surgical revascularization and percutaneous transluminal angioplasty with or without
stenting[14]. As a less invasive approach than surgery, percutaneous transluminal
angioplasty with stenting has become the first-line option without the support of very
strong evidence[15,16].

The etiology of EPSAs includes perivascular infection, degeneration, defective
vascular reconstruction, iatrogenic damage, suture rupture, vessel wall ischemia or
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M2 M3

Figure 2 Extra-renal pseudo-aneurysm under ultrasonography. A: Blood flow signal showing as swirling pattern was visible; B: To-and-fro disorganized
arterial spectrum was detected with pulsed-wave Doppler; C: Hypo-echoic thrombus with thickness of 0.3 cm was observed inside the cystic structure; D: Prolonged
acceleration time was longer than 70 ms of the related area inside the graft.
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anastomotic leakage[6,17]. EPSAs exclusively happen at the anastomotic site and are
usually singular, due to defective vascular reconstruction. For donors with multiple
renal arteries, even though aortic patches are frequently used to avoid individual
reconstruction in deceased donor grafts, the incidence of vascular complications of
recipients with multiple renal arteries is still significantly higher than those with single
renal artery, 10.8% vs 8.1%[17]. The reason might be the complexity of the anastomosis
with a reconstructed renal artery combined with accessory arteries of small diameters.
EPSAs are potentially devastating and might lead to graft loss due to rupture[18].

Patients with EPSAs post renal transplantation can be asymptomatic and be
incidentally found by ultrasonography or computed tomography[19]. Some patients
present with anemia, fever, pulsatile masses, hypertension, renal function impairment,
and abdominal pain, and few EPSAs are life-threatening due to acute rupture
[17,19-21]. Ultrasonography can be used to recognize most of the lesions, manifesting
as simple or complex cysts. Color Doppler can show the intra-cystic blood flow and
PWD can detect arterial waveforms[22]. The creatinine during the follow-up at this
time was 165.4 pmol/L, which was a little bit higher than normal. However, our
patient did not present any symptoms or signs directly caused by EPSA. The EPSA in
our case was not visible with the 1-5 MHz convex transducer at first. The plaques and
EPSA were not found until the high frequency 3-9 MHz transducer was used, which
indicates the importance of combination use of the low and high frequency probes to
make an accurate diagnosis. We propose the scanning of the renal allograft with high a
frequency linear probe whenever possible.

Even though EPSAs rupture can lead to life-threatening hemorrhage that needs
urgent intervention and graft nephrectomy might be needed if the graft is jeopardized.
The indications and options for treatment of EPSAs are still subject to debate at
present[19]. There is no identified diameter to predict the risk of EPSA rupture.
Published reports[19,23] recommend indications for repair as follows: symptomatic
EPSAs, presence of infection, large size (diameter larger than 2.5 cm), progressive
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Figure 3 Computed tomography angiography and digital subtraction angiography manifestations of the extra-renal pseudo-aneurysm. A-
C: Extra-renal pseudo-aneurysm (EPSA at the anastomotic site was seen by computed tomography angiography examination (orange arrows); D and E: Severe
stenosis at the proximal site of the main renal artery trunk (E) with EPSA at the anastomosis with the external iliac artery (D) was confirmed by digital subtraction
angiography examination (orange arrows).

0.355cm
1.56 cm

FR 20Hz
P

Figure 4 Ultrasonographic follow-ups post-treatment. A and B: Stent was detected at the proximal site the of the main renal artery trunk and the peak
systolic velocity decreased to 255 cm/s after stent implantation; C and D: The prolonged acceleration time disappeared (D) compared with pre-treatment
manifestation (C); E and F: The extra-renal pseudo-aneurysm was completely filled with hypo-echoic thrombosis 8 mo after stenting.

enlargement and signs of rupture. Treatments for EPSAs include open surgical repair,
endovascular approach and ultrasound-guided thrombin injection. In the last decade,
the endovascular approach has become more popular for EPSAs[19,24,25], which
reduces the risk of rupture by excluding blood flow into the EPSAs with stent
placement.

We assume that the cause of EPSA of our case was the high pressure caused by the
severe stenosis of the main renal artery and the complexity and weakness of the
anastomosis, especially by the former. Due to the difficulty of stenting at the EPSA site,
its size, and the cause of EPSA, conservative closely monitoring was considered for the
EPSA management. The prognosis turned out that our judgment was correct.
Thrombosis filled in the EPSA sac gradually after the high pressure around the
anastomosis decreased after the stenosis was relieved. However, this is only a case
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report, which needs accumulation of more cases.

CONCLUSION

EPSAs of renal transplantation are life threatening with the risk of rupture and might
need graft nephrectomy when allograft function was devastated. We present a patient
with an asymptomatic EPSA caused by para-renal artery anastomotic atherosclerotic
stenosis, which was spontaneously relieved by removing the cause and close conser-
vative observation. It is still on debate how, when and whether to treat EPSAs.
Diagnosis of EPSAs as early as possible is important for a better prognosis, and
scanning of the renal allograft with a high frequency linear probe might change the
prognosis unexpectedly.
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