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Abstract

BACKGROUND

Acute renal artery thrombosis is a relatively rare disease. Early diagnosis and
emergent treatment can prevent the loss of renal function and the development of
hypertension.

CASE SUMMARY

We report a patient with acute renal artery thrombosis who presented to our
hospital with acute-onset right flank pain and was treated by percutaneous
mechanical thrombectomy using the Rotarex device. After 2 mo, right kidney
function had recovered slightly.

CONCLUSION

Renal artery thrombosis may lead to loss of renal function and the development of
hypertension. Rotarex mechanical thrombectomy may be a viable treatment
option for rapid recanalization of the renal artery in patients with renal artery
thrombosis.

Key Words: Renal artery; Thrombosis; Thrombectomy; Renal infarction; Endovascular;
Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Acute renal artery thrombosis is a relatively rare disease, and will lead to
acute renal infarction. Several options have been reported such as systemic anticoagu-
lation, percutaneous interventional therapy and surgical operation. It is the first time
that Rotarex mechanical thrombectomy catheter was used to treat renal artery
thrombosis. Our case confirmed that the Rotarex system may be a safe way to rapidly
recanalize the renal artery in renal artery thrombosis patient. It may be a treatment
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option for renal artery thrombosis in the future.
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INTRODUCTION

Acute renal artery thrombosis (RAT) is a relatively rare disease, and can lead to acute
renal infarction. Most of the literature on this disease is published in case reports and
retrospective studies[1,2]. Because of its low incidence and atypical symptoms, and as
it usually manifests as abdominal pain similar to acute pyelonephritis or renal colic,
acute RAT is easily misdiagnosed[3,4]. Early diagnosis and emergent treatment can
prevent the loss of renal function and the development of hypertension. A contrast-
enhanced computed tomography (CT) scan is considered necessary for the diagnosis
[5]. There are no available guidelines for the treatment of this rare entity, and the
therapeutic options for acute renal infarction include anticoagulation, thrombolytics,
and surgical thrombectomy or catheter-based treatments[6]. Here we report a patient
with acute RAT who presented to our hospital with acute-onset right flank pain and
was treated with percutaneous mechanical thrombectomy (PMT) using the Rotarex
device. To the best of our knowledge, this is the first case report of Rotarex mechanical
thrombectomy for RAT.

CASE PRESENTATION

Chief complaints

A 41-year-old man presented to the Emergency Department with acute onset right-
sided flank pain that started 20 d prior to admission. Twenty days previously, the
patient had acute right flank pain at night, and a CT scan showed no obvious
abnormalities. According to his symptoms, the patient was diagnosed with urinary
calculi. A few hours later, the patient's symptoms resolved spontaneously. He had
similar symptoms again 10 d later, and the findings of a CT scan were similar to those
of the first scan. His symptoms resolved after pethidine administration. He presented
to our hospital with right-sided flank pain and vomiting. The pain was continuous,
non-radiating and without any aggravating or relieving factors.

History of present illness
The patient had no history of fever, jaundice, constipation, diarrhea, burning
micturition, hematuria, trauma, drug intake, alcohol intake, or weight loss.

History of past illness
He had a history of arrhythmia and was treated with radiofrequency ablation, but the
specific type of arrhythmia was not clear.

Personal and family history
No positive history of family members was reported.

Physical examination

Physical examination showed a body temperature of 36.2 °C, blood pressure of
169/119 mmHg, pulse rate of 88 bpm, and respiratory rate of 18 breaths/min, and
oxygen saturation was 97%. Cardiac and respiratory examinations were unremarkable.
The abdomen was soft and not distended, moving normally with respiration, with no
tenderness, no guarding or rigidity, no organomegaly, no free fluid in the abdomen,
and normal bowel sounds. The urine output was maintained.
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Laboratory examinations

Blood tests revealed normal hemogram, blood sugar, serum lipase, and serum amylase
levels, and liver function, urine examination, lipid profile, and electrocardiogram were
also normal. The serum lactate dehydrogenase level was 338 IU (< 250 IU). Renal
parameters at the time of admission showed blood urea of 4.97 mmol/L (3.1-8
mmol/L) and serum creatinine of 115.9 pmol/L (59-103 pmol/L).

Imaging examinations

Because the previous two CT scans did not find the cause of abdominal pain, the
possibility of mesenteric ischemia was suggested, and a contrast-enhanced CT scan of
the abdomen was performed, which showed an area of non-enhancement in the right
kidney and reduced flow in the right renal artery (Figure 1). He was immediately
transferred to our department, and renal artery color Doppler ultrasound was
performed, which confirmed stenosis of the right renal artery. In order to evaluate the
current sub-renal function, renal dynamic imaging was carried out, and the
glomerular filtration rate (GFR) in the left kidney was 89.5 mL/min, and was 20.9
mL/min in the right kidney.

Other laboratory tests were performed to exclude coagulation disorders, including
protein C, protein S, antithrombin III, erythrocyte sedimentation rate, C-reactive
protein, anti-neutrophil cytoplasmic antibody, and antinuclear antibody, and the
results were all negative except for increased protein S level, which was 148.9% (55%-
130%).

FINAL DIAGNOSIS

The final diagnosis was acute renal artery thrombosis.

TREATMENT

In order to avoid further RAT and prevent the loss of renal function and the
development of hypertension, it was decided to use a Rotarex PMT device to restore
the blood supply to the right kidney. The patient underwent arteriography via right
femoral artery access. The left-sided renal angiography was normal, and the right-
sided renal angiography showed thrombotic occlusion of the renal artery (Figure 2A).
A 0.018-in wire was passed through the occluded segment to the distal artery as far as
possible with the purpose of sufficient support. The PMT device used was the Rotarex
system (Straub Medical, Wangs, Switzerland), with a 6F sheath diameter device. The
Rotarex device was inserted over the wire and then activated (Figure 2B). Small careful
forward and backward passages were slowly performed twice. Repeated aspiration
resulted in good flow without significant stenosis (Figure 2C). The patient tolerated
the procedure well. Postoperatively, the patient was started on low molecular weight
heparin. His pain was relieved, blood pressure had returned to normal, but there was
worsening of renal parameters on the second day. His serum creatinine reached 118.9
pmol/L (59-103 pmol/L). Three days later, his renal function improved with an
increase in urine output, and his serum creatinine was 112.8 pmol/L (59-103 pmol/L).
Renal artery color Doppler ultrasound confirmed complete patency of the right renal
artery. He was discharged on rivaroxaban and aspirin.

OUTCOME AND FOLLOW-UP

After 2 mo, the patient’s serum creatinine had dropped to 95.2 pmol/L (59-103
pmol/L). Renal dynamic imaging showed that his right kidney function had recovered
slightly. The GFR in the left kidney was 70.5 mL/min, and 25.0 mL/min in the right
kidney.

DISCUSSION

RAT is relatively rare, often manifested by renal infarction, and may be life-
threatening. The results of an autopsy study showed that the incidence rate was
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Figure 1 Abdominal computed tomography angiography. Abdominal computed tomography angiogram demonstrating a partly unopacified right kidney
suggestive of kidney infarction (orange arrow), and occlusive thrombus in the right renal artery (white arrow).
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14/1000 people. Renal infarction is a rare condition, with an estimated incidence in the
Emergency Department of 0.004%[7]. RAT may be related to atrial fibrillation[4]. In
addition, any renal artery damage caused by endovascular treatment or trauma may
also lead to thrombosis, and RAT may also occur as a result of renal artery stenosis.
There are also many patients with idiopathic renal artery thrombosis[8]. Our patient
had a history of arrhythmia and elevated protein C levels, which may have caused
RAT.

Clinical manifestations of RAT include acute onset of flank pain or lower back pain,
and hematuria without signs of peritonitis[4]. The diagnosis of renal artery thrombosis
is often delayed or missed due to both the rarity of the disease and its non-specific
clinical presentation, and has become a diagnostic challenge in the Emergency
Department. There are reports that serum LDH sensitivity can reach approximately
90%, but the specificity is poor. Therefore, a low LDH level can be used as a marker to
rule out acute RAT[1,9]. An unenhanced CT scan can rule out urolithiasis, but renal
artery thrombosis may be missed as in our patient. A contrast-enhanced CT scan
allows a definite diagnosis of RAT and can evaluate the range of the thrombus[1,10].

Currently, there are no guidelines on the treatment of RAT. Several options have
been reported such as systemic anticoagulation, percutaneous interventional therapy,
and surgery[2,9]. The use of anticoagulant agents as the sole therapy has often been
insufficient to alleviate symptoms and renal dysfunction resulting from renal infarcts.
Endovascular treatment includes local intra-arterial thrombolysis, catheter aspiration,
balloon dilatation, and stent placement[4,6,9]. The purpose of these treatments is to
restore the blood supply to the ischemic kidney as soon as possible, thereby
preventing the loss of renal function and the development of hypertension. In general,
the period from the onset of symptoms to the onset of irreversible renal injury is 3 h
[11]. However, because the diagnosis is difficult, and treatments such as anticoagu-
lation and local intra-arterial thrombolysis take a long time, most patients cannot
restore the blood supply to the kidneys during this period. However, case reports have
described the recovery of kidney function after a long occlusion period of even weeks.
In another case, renal artery stenting was performed 1 wk after acute renal artery
occlusion, and recovery of renal function was also observed[6]. Our patient was
treated 20 d after the onset of symptoms, and the creatinine level rose briefly after
treatment. However, renal function of the affected side also recovered slightly after 2
mo, indicating that revascularization for subacute RAT may have the potential to
reverse recalcitrant conditions. There are also reports which show unsuccessful
outcome after renal artery revascularization following a prolonged period of ischemia
[2,12]. In addition to the duration of ischemia, the prognosis may also depend on
collaterals from the lumbar, suprarenal, and ureteral vessels, and the degree of
obstruction, as subtotal obstruction results in hibernation of renal parenchymal[4,13].
PMT represents a minimally invasive option for rapid recanalization of the target
artery. Manual suction thrombectomy has been used in the treatment of RAT, but the
thrombus may not be removed completely and there is also the risk of damaging the
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Figure 2 Angiography findings. A: Angiography revealed thrombotic occlusion in the main trunk of the right renal artery (orange arrow); B: Rotarex system
(Straub Medical, Wangs, Switzerland) was activated in the right renal artery (orange arrow); C: Restoration of flow after mechanical thrombectomy in the renal artery
on completion angiography.

renal artery[9].

The Rotarex system is one of the PMT devices, and has been widely used in
thrombotic diseases of lower limb arteries and is sometimes used in superior
mesenteric artery thrombosis[14,15]. This rotational thrombectomy is capable of
precluding and replacing thrombolysis, and may be an effective and safe modality for
restoring blood supply to the target kidney faster. Local catheter-based intra-arterial
thrombolysis may require a longer treatment period. At the same time, because of the
angle between the renal artery and aorta, it is difficult to maintain the catheter in the
proper position during the entire process. Despite the good technical and clinical
success rates in our report, long-term follow-up and more studies are needed to verify
the effectiveness and safety of this treatment.

(49
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CONCLUSION

This is the first time that the Rotarex mechanical thrombectomy catheter has been used
to treat RAT. Our case confirmed that the Rotarex system is a safe device for rapid
recanalization of the renal artery in patients with RAT, and may be a treatment option
for RAT in the future.
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