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unconventionally: acute renal infarction caused
by atrial fibrillation: a case report

Tao Ge'", ZhengCai Zhu'", Jinfeng Wang', Wenjiao Zhou?, Evelyn J. Song®” and Shengxing Tang'

Abstract

Background: Atrial fibrillation is one of the most common arrhythmias. The main thrombotic complication of arte-
rial fibrillation is ischemic stroke, but it can also cause acute renal infarction from embolization. The low incidence
and nonspecific clinical manifestations of acute renal infarction make it difficult to diagnose, often leading to either
delayed diagnosis or misdiagnosis. Due to its rarity, more efficient treatment guidelines are helpful for the manage-
ment of acute renal infarction related to the thromboembolic complication of arterial fibrillation.

Case reports: We report a case of acute renal infarction due to underlying arterial fibrillation, where a novel inter-
ventional therapeutic method was used. A 66-year-old Chinese man with arterial fibrillation, not on anticoagulation
due to the patient’s preference, and coronary artery disease post-percutaneous coronary intervention to left anterior
descending artery about 1 year ago, was currently on dual antiplatelet therapy. He suddenly developed intermittent
and sharp left-sided abdominal pain and was found to have an acute left renal infarction on computed tomography
scan. Angiogram showed acute occlusion of the left renal artery due to thromboembolism. For this patient, a combi-
nation method of local thrombus aspiration, angioplasty, and infusion of nitroglycerin and diltiazem were used, restor-
ing blood flow to the left kidney. After recovery, the patient was discharged on aspirin, clopidogrel, and warfarin. At

6 months follow-up, there was no residual kidney dysfunction.

Conclusions: Acute renal infarction from thromboembolism is a rare but serious complication of arterial fibrillation.
More efficient and different options for intervention methods will benefit the treatment of this disease. Here, we
report a combination therapeutic method that has not been used in acute renal infarction associated with arterial
fibrillation, and which restored renal perfusion and prevented long-term kidney injury.

Keywords: Acute renal infarction, Interventional therapy, Atrial fibrillation, Abdominal pain

Introduction

Acute renal infarction (ARI) is a serious medical emer-
gency and can lead to irreversible damage to the kidneys.
Causes of renal infarction can be divided into four main
groups: renal infarction of cardiac origin, renal infarc-
tion associated with renal artery injury, renal infarction
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presentations. Currently, more efficient treatment guide-
lines are helpful for ARI due to thromboembolic compli-
cations of AF [1, 2], although aspiration thrombectomy
is reported in the treatment of renal artery thromboem-
bolism[3-5]. Also, treatment methods employed in prior
case reports included systemic thrombolytics, intra-arte-
rial thrombolytics, and systemic anticoagulation [6—8].
Given the rarity of ARI from AF and the lack of more
efficient and well-established treatment guidelines, here
we report a case of AF-induced ARI and present a new
treatment modality using a combination of vasodilators,
manual thrombus aspiration, and balloon angioplasty,
similar to the treatment of acute myocardial infarction,
which results in the successful treatment of ARI from AF.

Case description

The patient was a 66-year-old Chinese man with a past
medical history significant for AF, not on anticoagulation
per the patient’s preference, and coronary artery disease
(CAD) status post-percutaneous coronary intervention
to left anterior descending artery about 1 year ago, cur-
rently on aspirin, clopidogrel, and rosuvastatin. He ini-
tially presented with 2 days of chest tightness, and acute
coronary syndrome was ruled out. He then suddenly
developed intermittent and sharp left-sided abdomi-
nal pain. Systemic review was negative for fever, chills,
nausea, vomiting, diarrhea, or hematuria. He lives in a
rural town working as a farmer, and is a current smoker
with about 30 pack year smoking history. He denies any
alcohol abuse or illicit drug use, and has no known drug
allergies. Family history is non-contributory. Current
home medications include aspirin (100 mg), clopidogrel
(75 mg), rosuvastatin (10 mg), furosemide (20 mg),
spironolactone (20 mg), and isosorbide mononitrate
(10 mg). No known drug allergies were documented.

On admission, his vitals were normal, with blood pres-
sure of 100/70 mmHg, heart rate of 68 beats/minute, and
oral temperature of 36.3 °C. On examination, his heart
rate was irregularly irregular without heart murmurs,
jugular venous pressure (JVP) was normal, with no pit-
ting edema in lower extremities. Lungs were clear on
auscultation. His abdominal examination was notable for
mild tenderness to palpation over the left quadrant with-
out rebound or guarding. Bowel sounds were normal.
The rest of the examination was unremarkable.

Routine laboratory tests showed normal complete
blood count, liver function tests, amylase, lipase, and thy-
roid function tests. Creatinine was normal at 56 pmol/L
(normal range, 40-130 pmol/L) with mildly elevated
blood urea nitrogen (7.29 mmol/L [normal range,
2.3-7.1 mmol/L]). Urinalysis was negative for proteinu-
ria, infection, and hematuria. Fecal occult blood test
was negative. Both lactate dehydrogenase (LDH) and
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alpha-hydroxybutyrate dehydrogenase (a-HBDH) were
elevated (283 U/l [normal range, 135-225 U/l] and 239
U/l [normal range, 76-195 U/l], respectively). Bedside
abdominal and renal vascular Doppler ultrasound were
normal. Due to persistent abdominal pain of unclear eti-
ology, a contrast-enhanced CT scan was then performed,
revealing renal infarction of the left kidney (Fig. 1A). Cor-
onary (data not shown) and aortic angiograms (Fig. 1B)
were negative for coronary stenosis and aortic dissection.
Given the CT findings and unresolved abdominal pain,
a renal angiogram was performed and showed distal
occlusion of both superior and inferior segments of the
left renal artery (Fig. 2a). Next, attention was paid to the
left renal artery. Two guide wires were introduced into
the left renal superior and inferior segments (Fig. 2b),
and the Pt wire was then passed through the distal end
of the occluded superior artery. A 5 x 4 mm thrombus
was aspirated by a suction catheter and locally inflated
using a Maverick 1.5 x 15 mm balloon, and 0.1 mg nitro-
glycerin and 1 mg diltiazem were injected through the
microcatheter (Fig. 2c—g). Blood flow restoration to both
superior and inferior segments of the renal artery and
vessel potencies were confirmed by angiography after the
aforementioned interventions (Fig. 2h), which is more
clearly observed in the amplification of the images for
renal angiograms after the surgery (Fig. 2k and |, arrow)
compared with before the surgery (Fig. 2i and j, arrow).
Abdominal symptoms resolved 6 hours after the opera-
tion. LDH (230 U/L) and a-HBDH (216 U/L) decreased
and eventually normalized by postoperative day 5. He
was continued on all home medications and started on
warfarin post-procedure with an international normal-
ized ratio (INR) goal of 2—3. The patient was discharged
on triple therapy with aspirin (100 mg), clopidogrel
(75 mg), and warfarin (3.125 mg) for 1 month, followed
by clopidogrel and warfarin for a further 6 months. At
6 months follow-up, the patient was symptom-free and
renal function remained normal (creatinine 74 pmol/L
[normal range, 57-111 pmol/L]). Repeat angiography
was not performed at follow-up to avoid additional radia-
tion exposure given low suspicion for persistent or recur-
rent renal infarction.

Discussion

We present a case of ARI caused by AF, where the patient
presented with nonspecific abdominal pain and unre-
markable laboratory markers. The ARI was confirmed
with contrast-enhanced CT, and subsequently treated
successfully with a combination of local thrombus aspi-
ration, angioplasty, and local vasodilator therapies (nitro-
glycerin and diltiazem). The patient was then discharged
on triple therapy with aspirin, clopidogrel, and warfarin
for 1 month, followed by clopidogrel and warfarin for
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Fig. 1 Contrast-enhanced computed tomography (CT) scans of the abdomen with intravenous contrast showed perfusion defect in the left kidney
(A, arrows), Aortogram (B), and electrocardiogram (EKG) (C)

6 months. At 6 months follow-up, the patient remained been previously reported, however, interventions var-
symptom free, with normal renal functions and urinalysis  ied. Local injection of vasodilators such as nitroglycerin
on laboratory testing. Cases of acute renal infarction have  and diltiazem are common vasodilator cocktails used in

(See figure on next page.)

Fig. 2 Intraoperative angiography images (a) Initial angiogram showing filling defects in the superior and inferior branches of the left renal artery
(arrows); (b) Two guide wires were introduced into the superior and inferior segments of the renal artery; (c) The suction catheter was introduced
into the distal end of the superior occlusion segment; (d) Angiogram after suction catheter aspiration; (e) Angiogram after balloon expansion; (f)
The guide wire was introduced into the inferior occlusion segment; (g) Angiogram after microcatheter injection of drugs; (h) Angiogram showing
restoration of flow to the superior and inferior branches of the left renal artery (arrows); (i) Amplification of upper insert (solid line square) in a; (j)
Amplification of lower insert (dash line square) in h; (k) Amplification of upper insert (solid line square) in h; (I) Amplification of lower insert (dash
line square) in h
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Fig. 2 (Seelegend on previous page.)
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coronary angiogram but rarely used for the treatment of
ARI Our case demonstrates that a combination interven-
tion of local thrombus aspiration, angioplasty, and vaso-
dilator therapy results in a favorable long-term outcome.

Incidence of renal infarction is only 0.007%, and is most
commonly caused by embolism from AF [1, 8—10]. Due
to the rarity of ARI, there are only few reports on the
effective therapeutic strategies to prevent kidney injury
[3]. ARI often leads to partial or complete renal injury
[10-12]; therefore, prompt diagnosis and intervention
are essential to prevent permanent ischemic damage [13].
The key to ARI treatment is to restore renal blood flow
as soon as possible, and the treatment mainly includes
anticoagulation, thrombolysis, and surgery. Anticoagu-
lation therapy can prevent further embolic events, and
patients with renal artery embolism should be treated
with anticoagulation once they are diagnosed. Even
though treatment with systemic anticoagulation alone
is commonly used, it often results in treatment failure
and does not alleviate abdominal pain [1]. Thrombolytic
therapy includes systemic intravenous thrombolysis and
selective intra-arterial thrombolysis. Systemic thrombo-
lytics are associated with an increased risk of bleeding.
Compared with systemic thrombolysis, selective intra-
arterial thrombolysis has a rapid onset of action and a
lower risk of systemic bleeding. For patients with severe
thromboembolism and relatively long embolization time,
direct thrombolysis may not be effective, and throm-
bolysis can be performed after thrombus aspiration
through an interventional catheter. Various thrombolytic
methods have been reported including local injection
of ornithokinin, tissue plasminogen activator, and other
thrombolytic drugs, followed by thrombus aspiration, or
thrombus aspiration followed by thrombolysis, with pos-
sible angioplasty [14]. Despite aggressive treatment, renal
infarction can lead to acute kidney injury, new-onset
eGFR < 60 mL/minute/1.73 m? and death. Complete
revascularization with stents has also been reported [6],
but long-term antiplatelet therapy and the size of the cul-
prit artery limit the use of this method. Better treatments
are urgently needed [15].

In this case, our intervention quickly revascularized the
occluded vessels, prevented permanent kidney damage,
improved abdominal pain, and had minimal side effects.
Local thrombus aspiration, balloon dilatation, and injec-
tion of vasodilators are not novel procedures, but the
positive outcome in our case provides a promising new
therapeutic intervention approach for AF-induced ARI
while substantially reducing the risk of bleeding.

Additionally, laboratory tests are nonspecific in ARI.
Previous reports suggested that elevation of LDH and
C-reactive protein may be related to prognosis [16]. In
our case, serum levels of LDH and a-HBDH were both
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elevated at the onset of symptoms and normalized after
revascularization, suggesting that LDH and «-HBDH
can potentially be used as markers for the diagnosis and
treatment of ARL

Conclusions

In summary, we report an uncommon cause of abdomi-
nal pain, AF-induced ARI, that was treated successfully
with a combination of local thrombus aspiration, angio-
plasty, and infusion of vasodilators, resulting in nor-
mal renal function and absence of recurrent infarction.
Our case also demonstrated that elevation of LDH and
a-HBDH can be used as diagnostic characteristics for
ARI and correlate with disease state.
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