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ABSTRACT

Acute ischemia of an upper extremity occurs less frequently than vascular events of the leg and accounts for 15%-32% of all cases. Em-

bolectomy provides prompt and effective treatment in the majority of cases. Recurrence of embolism and failed reperfusion can result
in poor outcomes, even extremity loss. Adjunctive managements become important in this patient group. In this report, we present
percutaneous intraarterial drip tissue plasminogen activator infusion to rescue the extremity in a patient with small cell lung cancer
who experienced thromboembolism an additional six times following embolectomy.
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INTRODUCTION

Acute ischemia of an upper extremity occurs less frequently
than vascular events of the leg and accounts for 15%-32%
of all cases. Embolism, usually cardiac, is the most common
etiologic factor, with an incidence range of 58-93%.I'21 The
brachial artery is a frequently occluded vessel. Atrial fibril-
lation is responsible in the majority of patients with cardiac
embolism. Malignant tumor-related acute extremity ischemia
is a rare but well-analyzed entity.®! Malignancy may trigger
predisposition to hypercoagulability. On the other hand, car-
diac myxoma and non-cardiac tumors invading the left atrium
or pulmonary veins may cause fragmented mass embolism
directly. Conventional embolectomy promptly restores blood
flow in the majority of cases. Alternative approaches are ne-
cessitated rarely in cases in which embolectomy is unable to
provide reperfusion.!
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In this report, we present intraarterial drip infusion of tis-
sue plasminogen activator following surgery in a patient with
small cell lung cancer.

CASE REPORT

A 46-year-old man with a diagnosis of small cell lung cancer
was admitted to our institution with pain and coldness at
the distal right upper extremity. On the physical examina-
tion, the extremity was found cold and cyanotic, and radial
and ulnar pulses were not palpable. Doppler ultrasonography
showed triphasic flow in the brachial artery and hyperecho-
genic thrombus material in the proximity of the radial and
ulnar arteries. The patient underwent brachial and selective
radial and ulnar embolectomy under local anesthesia. Fresh
arterial thrombus was removed. Distal blood flow recovered
promptly. Routine heparin, prostacyclin analogue and anti-
platelet therapy were started. One day later, we observed
weak radial and ulnar pulses and the patient complained
of pain again. Brachial embolectomy was performed an ad-
ditional six times. Subclavian artery stenosis was excluded
with computerized tomography (CT) angiography (Fig. la).
Although coagulation parameters were found to be normal,
dual antiplatelet and warfarin were initiated, but could not
prevent recurrence of thromboembolism. The treatment
strategy was re-considered and intraarterial drip infusion of
tissue plasminogen activator was planned. In the last opera-
tion, the brachial artery was repaired with saphenous vein
patch plasty technique following embolectomy. Intraarterial
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Figure 1. (a) Preoperative CT angiography shows brachial artery
occlusion (black arrow indicates occluded brachial artery). (b)
Postoperative CT angiography shows patent upper extremity arter-
ies (white arrow indicates repaired brachial artery segment).

tissue plasminogen activator infusion was started and contin-
ued for 24 hours via percutaneous 20 G intraarterial catheter,
which was introduced approximately 2 cm proximal to the le-
sion. Warfarin and dual antiplatelet therapy were also contin-
ued. The follow-up examination revealed palpable radial and
ulnar pulses on subsequent days. The patient was discharged
well. CT angiography showed patent brachial, radial and ulnar
arteries at the 6th week follow-up (Fig. 1b).

DISCUSSION

Acute arterial embolism can be treated with conventional
thromboembolectomy in the majority of cases. Recurrence
of thromboembolic events has a poor prognosis, even limb
loss. Acute embolism was found to be responsible in ap-
proximately 1% of upper limb amputations in the United
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Kingdom.P! Alternative treatment options are not well doc-
umented. To the best of our knowledge, there is no large
study analyzing the risk factors for embolism recurrence and
failed embolectomy.

Conventional thromboembolectomy depends on mechanical
clot removal with balloon catheter. This procedure is able
to restore blood flow by recanalizing the arterial lumen, but
catheter insertion may cause embolism of thrombus frag-
ments into the distal vascular bed. In addition, distal, small ar-
teries are not accessible by Fogarty catheter. In this context,
antithrombotic and anticoagulant therapies become impor-
tant following thromboembolectomy. Distal obstructed small
arteries increase capillary pressure and decrease run-off qual-
ity. High resistance and impaired vascular endothelium trigger
clot formation and recurrence of ischemia, particularly in pa-
tients with hypercoagulability. Aggressive antiplatelet and an-
ticoagulant therapy, peripheral vasodilators, and prostacyclin
analogues may be helpful in preventing recurrence in some
cases. In the literature, various treatment alternatives have
been reported in extreme patients in whom conventional
embolectomy and routine medical treatment were unsatis-
factory in restoring blood flow.

Intraarterial thrombolytic infusion has been used for a long
time in patients with acute ischemic disorders.[! However,
to date, neither indications nor administration technique of
thrombolysis is adequately established in acute peripheral
ischemia. In theory, thrombolytic agents dissolve thrombo-
cyte-fibrin aggregates in clot formation. Although some au-
thors reported similar results with thrombolysis in compari-
son to surgery in acute peripheral occlusion, major bleeding
risk limits initial administration. In 2009, the Thrombosis In-
terest Group of Canada emphasized that thrombolysis should
be utilized if there is additional distal clot embolization that
is difficult to reach surgically and only if there is risk of tissue
loss related to systemic adverse effects of tissue plasminogen
activators, such as major bleeding.”? In the same year, Gi-
lani and colleagues®® reported alternative thrombolytic man-
agement avoiding systemic adverse effects. They performed
isolated limb perfusion technique with tissue plasminogen
activator in a patient suffering acute hand ischemia. In our
case, small cell lung cancer appeared to be the triggering fac-
tor for recurrence, which has not been well documented
previously.®! Additionally, increased thrombogenic tendency
was certain due to the six surgical interventions, which can
cause serious endothelial damage. Association of these fac-
tors made this case more complex than the general arterial
embolism patients. Tissue plasminogen activator might be
helpful in the prevention of clot formation on the damaged
arterial endothelium in patients with thrombogenic tendency
due to malignancy. Furthermore, tissue plasminogen activator
may increase run-off quality by dissolving an embolus pushed
surgically into the distal small arteries. Therefore, we pre-
ferred intraarterial drip thrombolytic infusion via percutane-
ous catheter for 24 hours to prevent acute thrombosis, and
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we were able to rescue the extremity without any adverse
events.

In conclusion, conventional embolectomy remains the gold
standard in patients with acute arterial ischemia, but it may
not be sufficient in patients with distal embolism. Percutane-
ous catheter-directed intraarterial thrombolytic therapy may
be helpful in selected patient groups.
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Tekrarlayan brakiyal arter embolisinde hibrid yaklagim: Embolektomi sonrasi

perkiitan doku plazminojen aktivatorii uygulamasi

Dr. Mete Girsoy, Dr. Veday Bakuy, Dr. Mehmet Atay, Dr. Jabir Gulmaliyev, Dr. Ahmet Akgiil

Bakirkdy Dr. Sadi Konuk Egitim ve Arastirma Hastanesi, Kalp ve Damar Cerrahisi Klinigi, istanbul

Akut st ekstremite iskemisi alt ekstremitenin vaskiler hastaliklarina gére daha nadir olup tim olgularin % 15-32’sini olusturur. Embolektomi olgula-
rin biyiik kisminda hizli ve etkili tedavi saglar. Tekrarlayan ve embolektomi ile reperfiizyon saglanamayan olgularda prognoz kotl olup amputasyonla
sonuglanan olgular bildirilmistir. Bu hasta grubunda embolektomi ile birlikte ya da sonrasinda destekleyici tedaviler &nem kazanmaktadir. Bu yazida
kiigtik hiicreli akciger kanseri hastasinda embolektomi sonrasi alti kez tekrarlayan brakiyal arter embolisine bagli kritik st ekstremite iskemisinde
kurtarici teknik olarak yavas perkdtan intraarterial doku plazminojen aktivatori uygulamamizi sunuyoruz.

Anahtar sozciikler: Doku plazminojen aktivatorii; embolektomi; tekrarlayan brakial arter embolisi.
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