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Summary: Acute limb ischaemia poses a threat to 
both the limb and life of a patient. Until recently, 
attempted revascularization by 
thromboembolectomy or vascular reconstruction 
held the best chance of limb salvage. Thrombolytic 
techniques afford an alternative method of 
management for this condition and are effective in 
selected patients. In this study, 4 patients with 
acute limb ischaemia were treated intra-arterial 
streptokinase and effective lysis was achiewed in 
all cases. 
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Acute non-traumatic limb ischamia is usually 
caused by arterial embolism or thrombosis of 
atherosclerotic vessels, and is associated with death 
in approximately 25% and major amputation in 20-
40% of patients (1 ,15). The management of embo
lism is usually by balloon embolectomy which 
provides the best chance of preserving life and limb 
function (1,8,11). Unfortunately, this procedure 
fails to reperfuse the limb in a significant 
proportion of cases, a failure that results in amputa
tion or death (1,3,13,20). One reason for this is in
complete clearance of thrombus; studies of intrao
perative arteriography have shown this to occur in 
up to 30% o f patients (1,3,8,17). It can be 
particularly difficult to clear all of the calf vessels 
because of the anatomical configuration 
(1,2,7 ,8,11). 

Since Tilled and Garner observed the fibrinolytic 
activity of proteases produced by streptococci in 
1933, the search has continued for safe, effective 
methods of achieving in situ thrombus dissolution 
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IJzet: Akut ekstremite iskemisi hem ekstremitenin 
hem de hastanm hayatmm tedavisi i~in gereklidir. 
Son zamanlara kadar tromboembolektomi veya 
vaskUler rekonstruksiyon gibi revaskUlarizasyon 
~abalan ekstremiteyi kurtarmak i~in en iyi yon
temlerdi. Se~ilen olgularda etkili olan trombolitik 
teknikler bu durumun tedavisinde alternatif bir 
metod olmujtur. Bu ~al11mada intraarteriyel 
streptokinaz ile tedavi edilen ve ba;an/1 sonuf: 
a/man akut ekstremite iskemili 4 vaka sunuyoruz. 

Anahtar Kelimeler: Trombolitik tedavi, 
Embolektomi 

with pharmacological agents. In the 1960s 
intravenous streptokinase (SK) was given to pati
ents with acute limb ischaemia with only limited 
success and a worrying number of haemorrhagic 
complications (2,4). Since Dotter et al. described 
regional fibrinolysis using one-twentieth the 
concentration of SK given through an indwelling 
arterial catheter (5), the technique has been shown 
to be effective with relatively fewer bleeding 
complications (6,7). This report presents the early 
results of intra-arterial SK treatment in 4 patients. 

METHODS 

The study included 4 patients with acute limb 
ischaemia; there were one upper limb (digital artery 
thrombosis in the left hand) and 3 lower limb 
occlusions. There were 3 men and 1 woman, of 
median age 54 years (range 35 to 69 years). All 
patients had ischaemic pain at rest. There was 
cyanosis in the fingers of the patient with digital 
artery thrombosis. The duration of ischaemic 
symptoms ranged from 6 hours to 1 week. The 
patients were given a detailed examination on ad
mission, including documentation of pulses and 
ankle pressure. Angiography was not performed, 
both to minimize the risk of local haemorrhage and 
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inability to organization with radiology department. 
Vascular access was gained by use of the seldinger 
technique via the common femoral artery or radial 
artery. A 18G gauge teflon catheter was inserted in
to the artery and 250.000 IU a loading dose of SK 
was given. Subsequently 100.000 IU/hour SK was 
infused by mechanical pumps. Thrombolytic 
therapy was terminated when antegrade flow was 
established and perfusion restored to the distal ves
sels. Intravenous heparin, 5000 IU 4-6 time daily 
was administered for at least 7 days after 
termination of the SK infusion. During SK 
infusion patients were monitered in the intensive 
care unit, and the coagulation status was assessed 
every 12 hours by measurement of hematocrit, 
platelet count, prothrombin time, fibrinogen level 
and fibrinogen degradation products 
(4,5,7,16,18,19). Most patients received throm
bolytic therapy for 24 hours (range 24 to 48 hours). 
Contraindications to thrombolytic therapy included 
serebrovascular accident within two moths, 
operation within the preceding two weeks, recent 
liver biopsy, active coagulopathy, gastrointestinal 
tract bleeding, history of an allergy to SK, preg
nancy or early postpartum period, aneurysm, 
arteriovenous malformation or a degrea of 
ischaemia that would not permit observation for the 
duration of thrombolytic therapy (2,4,6 •. 11,13,14) 

RESULTS 

1ntra-arterial SK therapy produced lysis of occlu
ding thrombus with restoration of distal pulses in 
all patients. No complication was seen during and 
after SK treatment. 

DISCUSSION 

Balloon-catheter extraction of a clot from an acu
tely occluded vessel or graft is the most reliable 
technique for prompt restoration of perfusion. 
Although embolectomy is a relatively simple 
method of rapidly removing arterial thrombus it is 
not without problems. Restoration of arterial flow 
may be incomplete due to the distal location of 
emboli, thrombus propagation beyond the range of 
the catheter and atherosclerotic obstruction that 
prevents passage of the catheter into occluded 
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distal arteries (3,8,11). Repeated futile attempts to 
retrive thrombi under these circumstances may 
cause significant damage to the intima and on occa
sion may perforate the vessel wall (3,7). These 
limitations and complications may cause failure to 
restore pedal circulation, rethrombosis, or bleeding 
into the soft tissues (7). ·Embolectomy is commonly 
performed "blind" without radiological control 
despite several studies that have reported incomple
te clearance of distal thrombus in up to 30% of 
cases (3,8). 

For some patients in whom operative intervention 
is not possible, enzymatic thrombolysis with SK or 
urokinase (U) can restore arterial circulation. These 
commercially available agents activate 
plasminogen to plasmin and have usually been ad
ministered in high doses by intravenous infusion 
(18). Although this approach has been largely 
successful in achieving thrombolysis, systemic 
therapy has been associated with considerable rates 
of morbidity and mortality (5,12). The incidence of 
serious complications with systemic infusion has 
been reported to be as high as 30% to 50% (5,18). 
Complications include major and minor 
haemorrhage, stroke, cerebrovascular accident, 
distal embolization, allergic reaction (2,9, 11,15, 
18,19). 

In an effort to reduce the morbidity associated with 
thrombolytic therapy, several investigators have 
employed selective arterial infusion of SK 
(4,9,10,11,18). 

Thrombolysis is now established as a therapeutic 
alternative in the management of selected cases of 
acute limb ischaemia. In particular, patients with 
acute-on-chronic thrombosis, short duration of 
symptoms, non-reconstructable problems, distal 
occlusions, graft occlusions, arterial thrombosis 
following percutaneous transluminal angioplasty 
and no neurological defisit are mentioned as the 
most appropriate cases (5,6,9,10,11,18,19). 
Fibrinolytic agents provide significant potential in 
restoring circulation in these circumstances (8,11). 
Successful clearance of acute embolus and 
thrombosis occurs in 50-90% of cases (4,6). 
Emboli older than 72 hours, the results of local 
lysis are superior to those of embolectomy (15). 
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SK was chosen as it was easily obtainable and 
inexpensive compared with U and tP A. Lower clot 
lysis times have been reported for tP A than for SK 
in percutaneous thrombolysis, but overall lysis 
rates are similar and high cost of tPA is difficult to 
justify at present. There is probably an indication 
for tP A in patients who have received SK within 
the previous year as they are likely to have high 
antibody levels that will inactivate further doses 
and may cause anaphylaxis (3). The dose of 
100.000 ru was selected because the literature 
suggested that this was unlikely to be associated 
with significant bleeding (3,7,8,9,11,19). 
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Intraarterial streptokinase infusion in arterial occlusions 

In summary it is felt that arteriography to detect re
sidual thromboembolus following balloon-catheter 
embolectomy is essential. Intra-arterial SK therapy 
appem:s to be a safe and effective method lysing 
persistent thrombus; its use may avoid the need for 
more distal exploration. Its role in the management 
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se patients who are not considered candidates for 
either bypass surgery or embolectomy. The major 
limitations of thrombolytic therapy are the time 
interval required to ensure complete thrombolysis 
and preserve the viability of the limb. 
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