
CASE REPORT eISSN 2384-0293
https://doi.org/10.12701/yujm.2017.34.2.242Yeungnam Univ J Med 2017;34(2):242-246

242 YUJM VOLUME 34, NUMBER 2, DECEMBER 2017  

Acute upper limb ischemia in a patient with newly diagnosed 
paroxysmal atrial fibrillation
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Acute limb ischemia (ALI) due to an embolism is associated with high mortality rate and poor prognosis, and 
early diagnosis with prompt revascularization is required to reduce the risk of limb amputation or even death. 
The etiologies of ALI are diverse, and it includes an embolism from the heart and thrombotic occlusion of 
the atherosclerotic native vessels, stents, or grafts. An uncommon cause of ALI is acute arterial thromboem- 
bolism, and atrial fibrillation (AF) is the single most important risk factors for systemic thromboembolism. 
It is important to correctly identify the source of ALI for secondary prevention, as it depends on the underlying 
cause. Percutaneous transluminal angioplasty (PTA) has been proven to be a safe and effective treatment 
for focal atherosclerotic and thrombotic occlusive diseases of the aorta and its major extremity branches. 
Herein, we report on a 77-year-old female patient with acute upper limb ischemia, treated by PTA using a 
catheter-guided thrombectomy. He was newly diagnosed with paroxysmal AF (PAF) while evaluation the 
cause of his acute arterial thromboembolism. We recommend that cardiologists always consider PAF as 
a possible diagnosis even in patients without any history of AF under ALI because it is possible to develop 
thromboembolism in clinical practice.
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INTRODUCTION

Acute limb ischemia (ALI) occurs as a result of sudden ces-
sation of blood supply to an extremity threatening the via-
bility of the affected limb. Major causes include thrombosis 

of a limb artery or bypass graft, embolism from the heart or 
a diseased artery, dissection, and trauma [1,2]. Atrial fibrilla- 
tion (AF) is the most common cardiac rhythm disturbance, 

which is predisposed to thrombus formation followed by a 

risk for systemic thromboembolism that may leads to not only 
ischemic stroke but also to non-central nervous system(CNS) 
embolism, which contributes to increased morbidity and mor-

tality [3,4]. Herein, we report a patient with acute upper limb 
ischemia treated by percutaneous transluminal angioplasty 
(PTA) using a catheter-guided thrombectomy, He was newly 

diagnosed with paroxysmal AF (PAF) during the evaluation 
process of the source of acute arterial thromboembolism. This 
may be particularly important when considering the various 

causes in patients with ALI from thromboembolic occlusion, 
in which PAF may play crucial role. 

CASE

A 77-year-old female patient visited our emergency room 

presenting with severe persisting pain and numbness on the 
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Fig. 1. Computed tomographic angiography of the upper-extremities showing total occlusion of the distal 
right brachial artery with a distal run-off flow of the radial and ulnar arteries (arrows).

Fig. 2. Baseline angiography via the upper brachial artery (A) and radial artery (B) showing complete throm-
boembolic occlusion of the right brachial artery and bifurcation portion of the radial and ulnar arteries 
(arrows).

right hand for 3 hours. She had been treated for hyperten- 
sion, and no other risk factors for cardiovascular diseases 
were present. An electrocardiogram on admission showed 

sinus bradycardia without ST segment and T wave abnorma- 
lity. On physical examination, the right arm was hypothermic 
with cyanotic hand, and the upper right brachial arterial pulse 

was strong. However, the right radial arterial pulse was weak 
and the right ulnar arterial pulse was not palpable. Under im- 

pression of ALI, computed tomography (CT) angiography of 
the upper extremities revealed a total occlusion of the distal 
right brachial artery with distal run-off flow of the radial and 

ulnar arteries (Fig. 1). An emergent peripheral angiography 
was performed. We punctured two sites—upper brachial ar-
tery and radial artery— and inserted a 6 Fr sheath through 

the radial artery and baseline angiography via the upper bra-
chial artery (Fig. 2A) and radial artery (Fig. 2B). The angiogra- 
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Fig. 3. (A) A 6 Fr guiding catheter was advanced through the radial sheath retrogradely into the brachial 
artery for thrombosuction. (B) After removal of large thrombus particles, blood flow could be seen from the 
right brachial artery to the segments of the distal right radial and ulnar arteries, but remnant thrombi were
remained in the ulnar artery (arrow). (C, D) We advanced the suction catheter through the brachial sheath
antegradely into the ulnar artery for thrombosuction, several times (arrows). (E) The final angiography after 
percutaneous aspiration thromboembolectomy revealed a well visualized brachial artery, radial artery, and 
ulnar artery with improved flow and no stenosis. (F) Large thrombus particles were removed.

phy showed complete thromboembolic occlusion at the right 
brachial artery and bifurcation portion of the radial and ulnar 
arteries. After confirming arterial occlusion of the upper ex-

tremity using an angiography, the right radial artery was first 
targeted for recanalization due to the dual supply of the hand 
and to prevent distal embolization. At first, ENVOY MPD 

guiding catheter (6 Fr, Johnson & Johnson Medical Ltd, Pine- 
wood Campus, Wokingham, UK) was advanced several times 
through the radial sheath retrogradely into the brachial artery 

for thrombosuction (Fig. 3A). After removing the large throm-
bus particles, we were able to observe the blood flow from 
the right brachial artery to the segments of the distal right 

radial and ulnar arteries, however remnant thrombi remained 
in the ulnar artery (Fig. 3B). Therefore, we advanced the 
ENVOY MPD guiding catheter through the brachial sheath 

antegradely into the ulnar artery for thrombosuction, several 
times (Fig. 3C, 3D). The final angiography revealed well visu- 
alized brachial artery, radial artery and ulnar artery with im-

proved flow without stenosis (Fig. 3E). The patient’s symp-

toms disappeared. After PTA, using a catheter-guided throm-
bectomy, we evaluated the various examinations to clarify 
the causes of thromboembolism. In checking the hypercoa- 

gulable status, her profiles of the coagulation test were all 
within the reference range, and the anticardiolipin and lupus 
anticoagulant antibodies were negative. While investigating 

the causes of thromboembolism on the brachial artery, trans-
thoracic echocardiography showed normal-sized cardiac cham- 
bers with normal left ventricular systolic function, Moreover 

according to the transesophageal echocardiography, there was 
no evidence of cardiac embolic sources. There was no evi-
dence of a narrowed artery related with systemic atheroscle- 

rosis in the magnetic resonance angiography (MRA) and CT 
angiography. Although her initial electrocardiography showed 
normal sinus rhythm (Fig. 4A), we finally documented PAF 

on 24-hour Holter monitoring during admission (Fig. 4B). 
The cause of ischemic arm proved to be an embolic episode 
by PAF. Anticoagulation was started immediately after elimi-

nating the emboli, which was soon changed to warfarin with 
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Fig. 4. (A) Initial electrocardiography showed normal sinus rhythm. (B) On Holter monitoring, paroxysmal atrial fibrillation was finally
documented.

target international normalized ratio between 2 and 3. The 

patient has been treated with warfarin to prevent secondary 
embolic episodes.

DISCUSSION

ALI is defined as an abrupt interruption of blood flow to 

an extremity that threatens the viability of the limb, and it 
usually occurs due to either an embolic or thrombotic vascular 
occlusion [1]. It is different from chronic limb ischemia, in 

which the collateral vessels circumvent an occluded artery 
and compensate for the loss of perfusion, Conversely, ALI 
threatens limb viability because there is insufficient time for 

the growth of new blood-vessels to compensate [2]. This is 
a serious condition that is associated with high mortality rate 
and poor prognosis, requiring early recognition with prompt 

revascularization to reduce the risk of limb amputation [5].
Although acute thrombosis of the limb artery is most likely 

to occur at the site of an atherosclerotic plaque, limb-arterial 

thrombosis from cardiac embolism is a well-recognized but 
uncommon complication. AF is the most commonly sustained 
cardiac arrhythmia that has been increasingly observed in the 

elderly population and is associated with many possible com-
plications, such as ischemic stroke, systemic thromboembo-
lism, and heart failure [3,4]. In a Danish nationwide pop-

ulation-based study, 1,377 upper limb thromboembolecto- 
mies were reported, with an incidence rate of 3.3 and 5.2 
per 100,000 person-years among men and women, respecti- 

vely. The study showed that AF was the single most impor- 
tant risk factor for upper limb thromboembolectomy. They 
found that the risk factors were particularly high in women, 

which were associated with age, hypertension, myocardial in-
farction (MI), heart failure, and stroke [6]. Another systematic 

review also found that age, female sex, AF, hypertension, 

diabetes, MI, heart failure, and stroke were most common 
risk factors for the upper limb thromboembolectomies [5].

Most patients with arterial thromboembolism have AF, and 

the incidence of systemic embolism is not as common as that 
of stroke in patients with AF [7,8]. Moreover, thromboembo-
lism of the upper limb is not as common as that of the lower 

limb. Therefore, the focus has been much more on the rela-
tionship with ischemic stroke rather than with peripheral 
thromboembolism.

A recent study showed that non-PAF (NPAF) is associated 
with a significantly increased risk of thromboembolism and 
death compared with PAF [9]. The risk of stroke and throm-

boembolism has been considered to be independent in bet- 
ween PAF and NPAF [10,11], and PAF is known to progress 
to NPAF in many patients over time. These results imply that 

patients with PAF should be treated similarly to NPAF [11].
Warfarin for stroke prevention in patients with non-valvu-

lar AF has been well documented. It has been shown in a 

recent meta-analysis that it was better than placebo and anti-
platelet treatments with respect to the prevention of non-CNS 
systemic embolism, reducing the risk of systemic embolism 

by 71% as compared with placebo and by 50% as compared 
with antiplatelet therapy [12]. The availability of new oral an-
ticoagulants, including thrombin inhibitors and factor Xa in-

hibitors, is promising for reducing the risk of systemic throm-
boembolism, and the benefit has been illustrated with respect 
to the prevention of stroke and systemic embolism[7,8,13]. 

In this case, the calculated level of the baseline creatinine clea- 
rance in accordance with the Cockcroft-Gault method was 
less than 30 mL per minute, we did not consider new oral 

anticoagulants.
The case of acute upper limb thromboembolism as the first 
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manifestation of new onset PAF is very rare; however, if left 
untreated, it can leave severe sequelae. In this case, we chec- 
ked the electrocardiography on admission, showing normal 

sinus rhythm. There was no evidence of cardiac embolic sou- 
rces in the transthoracic and transesophageal echocardiogra- 
phy and no evidence of narrowed arteries related with systemic 

atherosclerosis in MRA and CT angiography. However, the 
24-hour Holter monitoring during admission finally showed 
documented PAF. The first point of interest in this case is 

to perform an emergency endovascular revascularization, using 
a catheter-guided thrombectomy, which induced a dramatic 
result to restore blood flow as rapidly as possible without 

threatening tissue loss and limb viability. This shortened the 
duration of therapy. The second point of interest is making 
an effort to find the cause of thromboembolism on the upper 

extremities, and PAF was finally diagnosed, determining that 
the secondary prevention method in arterial occlusion had 
to be anticoagulation, not antiplatelet agents.

To the best of our knowledge, there have been only a few 
reported cases of acute arterial thromboembolism on the up-
per limb, undergoing treatment of endovascular intervention 

with catheter-guided thrombectomy, whereby the patient was 
newly diagnosed with PAF while evaluating the cause of acute 
arterial thromboembolism.
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