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INTRODUCTION

Transplant renal artery stenosis (TRAS) is one of the 
causes of graft insufficiency. It is a common cause of 
mechanical problems at the initial stage of kidney trans-

plantation with an incidence of 1%–23% [1]. TRAS is 
associated with surgical damage, acute rejection, viral 
infections, such as cytomegalovirus (CMV) infection, and 
atherosclerosis [2-4]. Although subclinical stenosis that 
does not cause clinical symptoms may occur, significant 
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stenosis can cause clinical symptoms, such as decreased 
urine volume, increased serum creatinine level, and surgi-
cal site pain. Early detection and treatment of the stenotic 
region can restore graft function by maintaining the blood 
flow; however, delayed detection and treatment may lead 
to hypoperfusion and necrosis of the kidney parenchyma 
causing permanent deterioration of function. We report 
a case of persistent renal parenchymal necrosis and re-
nal dysfunction on the second day after transplantation, 
despite stenting and balloon angioplasty for TRAS after 
subcapsular hematoma removal. 

CASE REPORT

A 40-year-old woman was diagnosed with end-stage re-
nal disease due to immunoglobulin A nephropathy. She 
underwent renal transplantation, with her elder sister as 

the donor, on October 14, 2014. Human leukocyte antigen 
typing showed no mismatch, panel reactive antibody was 
class II (8.3%), and complement-dependent cytotoxicity 
crossmatch was negative. The donor kidney had a single 
artery, a single vein, and weighed 210 g. The renal artery 
and recipient’s right internal iliac artery were anastomo-
sed end-to-end, and the renal vein and recipient’s right 
external iliac vein were anastomosed end-to-side. The 
total ischemic time was 110 minutes (cold ischemic time, 
68 minutes; warm ischemic time, 42 minutes) and imme-
diate graft function was observed. On postoperative day 
2, there was a sudden decrease in urine output and an 
increase in serum creatinine level. On the non-contrast 
abdominal computed tomography (CT) scan, subcapsular 
hematoma in the upper part of the kidney and bleeding 
around the bladder were observed (Fig. 1). The surgical 
team decided to remove the hematoma immediately. 

Hemorrhage was not controlled during the laparo-
scopic hematoma removal. After removing the capsule 
at the upper pole of the graft, the lesion was closed with 
mesh material and the bleeding was stopped success-
fully. After hematoma removal, the patient did not experi-
ence any abdominal discomfort, and no change in blood 
pressure was observed. However, the serum creatinine 
level continued to increase. Ultrasonography (US) was 
performed 24 days posttransplantation. The peak systolic 
velocity (PSV) was observed to be 16.1 cm/s and the re-
sistance index (RI) was normal (Fig. 2). 

Hence, renal magnetic resonance angiography (MRA) 
was performed 20 days posttransplantation. MRA re-
vealed an acute angle with significant stenosis at the 
anastomotic site of the renal artery and the recipient's 

HIGHLIGHTS

• Hematoma complications after kidney transplantation 
occurred and were reoperated. 

• After this, transplant renal artery stenosis occurred, 
which was treated with endovascular treatment.

Fig. 1. Abdominal computed tomography: peri-graft and peri-bladder he-
matoma (arrows).

Fig. 2. Allograft ultrasonography (postoperative day 24) showing slurred 
peak systolic velocity.

39 mm
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internal iliac artery (Fig. 3). Focal hypoperfusion was also 
observed in the upper pole of the graft. Thus, the authors 
decided to perform percutaneous transluminal angioplas-
ty (PTA). The left femoral artery was punctured and a 6-F 
sheath was inserted. During angiography, more than 80% 
stenosis was observed at the anastomotic site and blood 
flow to the cortex was decreased (Fig. 4). 

After deployment of a 5-mm×40-mm self-expandable 
stent (Epic; Boston Scientific Inc., Marlborough, MA, USA), 
balloon dilation was performed with a 5 mm×40-mm bal-

loon (Mustang; Boston Scientific Inc.) (Fig. 5). Thereafter, 
the TRAS disappeared and blood flow improved. Because 
a bare-metal stent was inserted, rivaroxaban 15 mg and 
aspirin 100 mg were administered once daily to prevent 
stent restenosis. Apixaban and aspirin have been admin-
istered to the patient since April 2019. US was performed 
45 days posttransplantation and 21 days poststent in-
sertion. The PSV was 19.8 cm/sec and the RI was normal 
(Fig. 6).

Three days after the procedure, the patient was dis-
charged and is currently being observed in the outpatient 
clinic. Multiple localized radioisotope uptake deficits 

Fig. 4. Allograft angiography: anastomosis stenosis, 80% (arrow).

Fig. 5. Allograft angiography: postpercutaneous transluminal angioplasty 
and stent deployment (arrow).

Fig. 6. Allograft ultrasonography (postoperative day 45) showing slightly 
increased peak systolic velocity.

20 mm

Fig. 3. Magnetic resonance angiography: transplant renal artery stenosis 
(arrow) and focal parenchymal necrosis (arrowheads).
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were noted on a 99mTc dimercaptosuccinic acid scan 5 
months after transplantation (Fig. 7). Four years and 6 
months posttransplantation, her serum creatinine and 
estimated glomerular filtration rate levels were 4.0 mg/dL 
and 13 mL/min/1.73 m2, respectively (Fig. 8).

DISCUSSION

TRAS is a common cause of posttransplant hyperten-
sion, graft failure, and graft loss [5]. It is usually observed 
within three months to 2 years after renal transplantation; 
however, it may occur immediately or 10 years after trans-
plantation. It may be caused by donor or recipient vessel 
trauma during extraction, clamping, irrigation, suture, or 
intimal scar formation; by hyperplasia due to peripheral 
artery disease [1,6]; or by arterial atheroma caused by do-
nor or recipient's atherosclerosis [4]. Immune-mediated 
damage caused by acute rejection may also cause TRAS 
[7]. It is more common in recipients of cadaveric kidneys 
than in those that received kidneys from living donors 
because of the long cold ischemic time, which can cause 
vascular fibrosis [8]. The mitogenic effect of CMV is also 

associated with TRAS.
TRAS may cause symptoms of hypertension, systemic 

edema, or heart failure posttransplantation because of 
water and sodium retention due to the activation of the 
renin-angiotensin system and the sympathetic nervous 
system [9]. The plasma renin activity test is not usually 
performed for TRAS diagnosis. This test is nonspecific, 
and a positive result can be observed during rejection 
reactions or due to other drug-induced causes [5]. The 
most easily performed test is color Doppler US. It is non-
invasive and can be performed even when renal function 
is decreased. This is because a radiologic contrast agent 
is not administered. Moreover, it can be performed several 
times to assess the change in pattern [7]. US findings can 
be used to diagnose TRAS if the focal PSV is 180–200 
cm/sec. In addition, if the PSV of other segments of the 
artery is ≤40–50 cm/sec, the possibility of TRAS diag-
nosis increases [7]. The specificity of the diagnosis in-
creases when the PSV at the site of TRAS is 2.5 times 
higher than that of the poststenotic artery. Additionally, 
a reduced RI (<0.5) or the observation of a tardus-parvus 
waveform may be additional evidence of TRAS; however, 
the specificity is low because these characteristics can 
also be observed in rejection cases or in cases that arise 

Fig. 8. Clinical course. s-Cr, serum creati-
nine; U-vol, urine volume; op, operation.
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Fig. 7. Dimercaptosuccinic acid scan: multi-
ple focal radioisotope defects (arrowheads). 
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due to other causes. Despite its advantages, color Dop-
pler US is operator-dependent, and finding a transplant 
vessel using this method is difficult.

CT angiography is a noninvasive, accurate, and widely 
used diagnostic technique; however, caution is required in 
cases where renal function is compromised by contrast 
agents. Unlike CT angiography, MRA is a nonnephrotoxic 
gadolinium-based test that may be helpful in TRAS diagno-
sis; however, it is expensive and may lead to nephrogenic 
systemic sclerosis [10]. Arteriography with renal angiog-
raphy, which is an invasive method, can be used. Although 
knowing the site, range, and exact location of the stenosis 
is advantageous, arterial puncture must be performed, and 
complications such as hemorrhage, vascular injury, and 
hematoma may occur. There is also the risk of contrast-in-
duced acute kidney injury because contrast media must be 
injected into the blood vessels of the kidney.

Close observation is the treatment method for TRAS 
without clinical symptoms. During TRAS with symptoms 
such as hypertension and systemic edema, appropriate 
antihypertensive medications and loop diuretics may be 
helpful. However, in cases involving hemodynamically 
abnormal findings or allograft dysfunction, PTA with stent 
placement is the gold standard treatment [11]. Most of 
these treatments are known to be more effective in cases 
where the lesion is linear or distant from the anastomosis. 
According to Greenstein et al. [12], among 547 TRAS pa-
tients, 76% of patients in the PTA group were either cured 
or experienced improvements. Chew et al. [13] reported 
a clinical success rate of 76.9% in a 10-year retrospec-
tive study. However, Merkus et al. [14] reported that PTA 
was effective in only one third of TRAS cases. In a United 
States Renal Data System registry study, 145 of 823 TRAS 
patients underwent PTA, but improvements in allograft 
survival were not observed (P=0.4) [15]. In addition, PTA 
has been associated with renal artery dissection, stent 
restenosis, thromboembolism, hematoma, and pseudoan-
eurysm at the puncture site. If PTA is unsuccessful, open 
revision surgery may be an alternative treatment. This 
includes revision of the anastomosis, bypass grafting 
of the stenosis, localized endarterectomy, and excision/
reimplantation of the renal artery [15]. The success rate 
is similar to that of PTA; however, the occurrence of addi-
tional surgical complications can lead to increased graft 
loss or high mortality rate.

The TRAS in our patient was cause by an acute angle 
that formed at the anastomotic site due to the transposi-
tion of the graft site after the hematoma removal surgery, 

and subsequent stenosis caused an ischemic lesion in the 
graft parenchyma and graft insufficiency. When early trans-
plantation dysfunction occurs, the cause is often rejection. 
However, in the present case, the cause was TRAS-induced 
blood flow decrease after postoperative complications.

To prevent TRAS, bleeding or hematoma that may oc-
cur during surgery should be treated in advance. Addition-
ally, care should be taken to prevent kinking, redundancy, 
warping, or bending in the anastomosis area of the graft's 
blood vessels and the recipient's blood vessels. In the fu-
ture, TRAS may be identified by using US to verify whether 
the blood is flowing freely.

In the present case, TRAS was caused by mechanical 
complications due to reoperation for hematoma removal. 
Laparoscopic surgery was performed to avoid adhesions 
and reduce graft damage; however, this resulted in anasto-
mosis stenosis. TRAS is curable and reversible; however, 
if not diagnosed early, it may cause renal parenchymal ne-
crosis and persistent and unresolved allograft dysfunction. 
TRAS may cause renal dysfunction posttransplantation or 
early reoperation; early detection and treatment may re-
store graft function.
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