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Summary
Introduction. The reason for using thrombolytic therapy is to eliminate vascular thrombosis and promote vascular permeability. 
Acute limb ischemia is associated with significant morbidity and mortality. ROCHESTER, STILE and TOPAS studies showed that 
thrombolytic therapy for acute limb ischemia decreases the rate of surgical interventions and significantly increases the rate of limb 
salvage.
Aim of the Study. The purpose of this study is to assess the efficacy and outcomes of intra-arterial thrombolysis in the treatment of 
acute occlusions of the lower limb over a four-year period.
Material and Methods. We analysed 103 patients who had been treated in our department. There were acute ischemias of stage 
IIa and IIb according to the Rutherford classification. The data prior to, and after thrombolysis was analysed. We used Alteplase as 
a thrombolytic agent (mean dose 62 mg ±23.5). Procedural success was based on angiographic and clinical outcomes. Statistics 
were calculated by SPSS 16.
Results. The mean duration of symptoms prior to hospitalisation was 2.5 days (IQR 5-96 hours). The mean age at the time of 
thrombolysis was 63±11 for males 69±10 years for females.  The success of intraarterial thrombolysis was defined by angiographic 
and clinical outcomes (successful in 86.4% and failed in 13.6%). Adjunctive angioplasty was performed on 39 (37.9%)  patients, 
and immediate reconstructive surgery was required on 19 (18.4%) patients. The incidence of complications was 17,4 %, with the 
most common being- bleeding from the puncture side, the urinary tract or the gastrointestinal tract. Overall mortality was 8.7%.
The women who required thrombolysis were older (p=0,034) and with a higher death rate (p=0.047). A CDT (catheter-directed 
thrombolysis) for an abdominal aorta thrombosis carries a significantly high mortality rate (p=0.00013). There were no statistically 
significant differences between the duration of symptoms and limb amputation and between other analysed data. 
Conclusions. Intraarterial thrombolysis is an effective treatment method in acute limb ischemia for selected patients, as long as 
accurate procedural monitoring is ensured. Thrombolysis often leads to the discovery of underlying vascular lesions. A CDT for an 
abdominal aorta thrombosis carries a significantly high mortality rate. 
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INTRODUCTION
Acute limb ischaemia (ALI) caused by arterial 
thrombosis of native vessels and grafts is a common and 
potentially serious condition. Obstruction of blood flow 
as a result of thrombotic events leads to malperfusion 
and dysfunction. Historically, open surgery was 
performed for vessel patency, however, with the arrival 
of thrombolytic agents, catheter-directed thrombolysis 
(CDT) became the obvious management method for 
ALI. Dotter et al (10) were the first to report CDT. Three 
clinical trials provided definitive evidence that patients 
with acute limb ischemia had clinical benefit from CDT 
(22, 29, 21). The consensus from these studies was that 
CDT should be considered as first-line treatment for ALI 
under the following conditions: where symptoms of 
limb ischemia present for less than 14 days, there are 
no absolute contraindications for thrombolysis and the 
predicted CDT time is short enough to preserve limb 
viability. Current recommendations suggest that CDT 
be used in patients with Rutherford class I and class IIa 
limb ischemia (22, 7).

Limb ischaemia by arterial thrombosis accounts for 
85% of arterial occlusions and it occurs more often 
in the lower extremities. Despite the advancement of 
the diagnostic and therapeutic tools available today, 
ALI was associated with elevated major amputation 
and mortality rates (10-20%), usually because of co-
morbidities (19, 12) CDT thrombolysis can be performed 
under local anaesthesia, which makes it possible to 
treat patients with co-morbidities in a safer way. CDT 
also helps in the discovery of underlying vascular 
lesions which can be further corrected by angioplasty 
or open surgery. The reported 24-month vessel patency 
rate after thrombolysis when the underlying lesion 
was identified and treated was significantly higher in 
comparison when it wasn`t (26). An inverse relationship 
between amputation after thrombolysis and the number 
of patient vessels, providing blood to the limb has also 
been reported (6). 
There are analytical dosage regimens for the various 
thrombolytic agents (14). Heparin should be prescribed 
immediately after the procedure followed by anti-
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platelet therapy. Low molecular weight heparin should 
be considered as an additional aid to double anti-platelet 
treatment. 
CDT is not without risk: approximately 10 % of 
patients suffering from haemorrhage, require a blood 
transfusion or reoperation and this can even be fatal 
(3). The reported rates of distal embolization ranges 
from 3.8 to nearly 24%. There are absolute and relative 
contraindications for CDT including ongoing bleeding, 
intracranial haemorrhage, compartment syndrome, 
trauma and surgery within past 10 days, intracranial 
tumour, recent eye surgery and gastrointestinal bleeding 
within 10 days (28).

AIM OF THE STUDY 
The aim of this study was to evaluate efficacy and 
outcomes with regard to limb salvage, bleeding 
complications and survival rate in acute limbs with 
thrombosis over a four-year period.

MATERIAL AND METHODS 
All vascular patients admitted to Riga Eastern Clinical 
University Hospital were analysed between 1 January 
2011 and 31 December 2014. Patient’s records were 
retrieved and analysed according to a predetermined 
protocol. The study was approved by the hospital`s Ethics 
committee. Case records were analysed retrospectively. 
All complications were noted during the thrombolysis 
and up to the discharge from the hospital. Limb ischemia 
was defined according to the guidelines of the European 
Society for Vascular Surgery (2). 

A full blood count, activated partial prothrombin 
time (APPT), prothrombin complex, creatinine 
phosphokinase, urea, a creatinine and glomerular 
filtration rate, were performed before and after 
thrombolysis. Vascular imaging such as computed 
tomography angiography and digital subtraction 
angiography were used before CDT. Intra-arterial, 
catheter-directed thrombolysis access was achieved 
through puncture of the common femoral artery for 
infrainguinal thrombolysis or the brachial artery for 
suprainguinal thrombolysis. Ultrasound imaging was 
not employed routinely for arterial puncturing.
The lytic agent used was rtPA (Actilyse®; Boehringer 
Ingelheim, Ingelheim, Germany) by intraarterial 
catheter directly in to the thrombus (28). The total 
dose of rtPA was decided individually depending on 
the duration of symptoms, the extent of the arterial 
occlusion, the degree of ischaemia, co-morbidities and 
the patient`s age. The thrombolytic procedure started 
with a bolus dose of 4 mg rtPA, followed by 4 to 7 mg/h 
for a complete dose of 50mg. Control angiography 
was performed every 10 – 12 h, and depending on the 
finding suspension of thrombolysis, PTA, repeated CDT 
or operative therapy was performed. The complete 
reestablishment of the occluded arteries without major 
amputation and death was considered to be a successful 
clinical outcome. During CDT patients were observed in 
the intensive care unit.

Data management and statistical analysis were done 
with the SPSS® software package version 16. Statistical 
analysis for paired samples was performed using the 
Student t test and one-way analysis of variance. A 
probability error of p less than 0.005 was considered to 
be statistically significant. 

RESULTS
We analysed 103 patients treated in our department 
during the years 2011 (22 patients), 2012 (32 patients), 
2013 (18 patients) and 2014 (31 patients) (Fig.2)
The median age of the patients was 64 (range 36-86) 
years (Table 1). During the four-year period, 11(11.3%) 
patients were re-hospitalized for CDT, (8 patients twice, 
1 patient three times, 1 patient four times and 1 patient 
six times). The mean duration of symptoms prior to 
hospitalisation was 61.9 hours (IQR 5-96) and the mean 
hospitalisation time was 9.7 days (IQR 4-12). 
The aetiology of analysed arterial occlusions differed 
(Fig.1). Prosthesis graft occlusions were treated more 
commonly. The majority of patients (59%) corresponded 
to the Rutherford IIa classification. 
The mean dose of rtPA was 62 (range 5-120) mg 
and the mean rate of administration was 6.9 (range 
3-10) mg/h. Twenty-one (20%) patients underwent 
CDT therapy more than once during a single hospital 
stay. Successful CDT was observed in 89 (86 %) of 
patients. Nineteen (18%) procedures were followed 
by a subsequent open operation and thirty-nine (38%) 
were followed by a subsequent PTA. An unsuccessful 
CDT required an immediate major amputation (Table 
2). Evidence of bleeding complications was observed on 
the access site for 11 patients. Bleeding complications 
requiring a blood transfusion occurred with 3 (3%) 
patients. One of them required an open way to fix a. 
brachialis pseudoaneurysm after CDT. Four patients 
had an intracranial haemorrhage, and of these, three 
patients died. These patients were 50, 58 and 78 years 
old and had multiple co-morbidities. They received 
75mg, 50mg and 50 mg rtPA respectively. Three of 
the intracranial haemorrhages occurred on the second 
day after thrombolysis, and one four days after the 
thrombolysis. There was one haemorrhage from the 
urinary tract observed at the beginning of CDT and 
the thrombolysis was stopped and converted to open 
surgery. One bleeding occurred from the gastrointestinal 
tract followed by myocardial infarction. One progressive 
renal insufficiency was observed. 
There were fourteen major amputations - thirteen above 
the knee and one below the knee. There were three 
cases of death after the amputation. One fasciotomy was 
done immediately after thrombolysis. The frequency 
of amputation after CDT depending on the side of the 
thrombosis, is shown in Fig. 3. 
Patients with an amputation were at a higher risk of 
death (P=0.036). The men were younger than the 
women (63 years old versus 69 respectively; P = 0.034), 
and the women had a worse outcome after CDT 
compared to the men (4 deaths among the 16 women, 
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but 5 deaths among the 78 men ; P=0.047). CDT for 
abdominal aorta thrombosis carry a significantly high 
mortality rate (9 aorta thrombosis/ 6 exitus letalis ; 
p=0.00013).Patients with a Rutherford class IIb had the 
trend of a higher risk for a worse outcome. There were 
no statistically significant differences between duration 
of symptoms and between the other analysed data. 

DISCUSSION
Our study evaluated the factors which were associated 
with success and complications with CDT. The 
amputation-free rate of 86 % in this study is similar 
to previous reported studies (29, 21, 24). In our study, 
angiographic patency was used to define the success 
of thrombolysis (23, 29, 8). Despite the restoration 
of luminal flow in the target artery, poor distal run-
off might result in early re-occlusion with subsequent 
re-hospitalisation and repeated treatment (11.3%). 
In addition, clinical success without lysis of the target 
artery might also occur by lysis of the thrombus in 
important collateral or outflow arteries and is followed 
by subsequent re- interventions (Table 2).
CDT was used more frequently for a prosthesis graft 
because of the previously observed advantage of 
thrombolysis over vein grafts (20, 16, 23). We found 
the trend of a better outcome for prosthesis grafts and 
a lower subsequent invasion rate after CDT in our 
study (Fig.3). This and the previous findings may raise 
the question of whether CDT is the best therapy for 
occluded vein grafts in the future. 
In our study, the overall mortality rate of 8.7% and the 
complication rate of 17.4% were higher in comparison 
with the STILE trial (29) (4%), Cragg et al. trial (8) (2%) 
and other recently published trials (12, 13). The CDT 
for aortic thrombosis was not included in the previous 
mentioned studies. Aortic thrombosis patients (9 aorta 
thrombosis/ 6 exitus letalis) were severely ill, most 
with both leg ischemia, renal, mesenterial ischemia and 
alcohol intoxication. This parameter may have severely 
increased the morbidity and mortality rates in our study.
In addition, the relatively higher mortality rate in our 
study can be explained by several factors including the 
high dose used of Actilyse, the older analysed population 
with severe 
co-morbidities, the patients included in the study 
with relative contraindications (especially with severe 
hypertension and alcohol intoxication), and the absence 
of regular monitoring of APTT and fibrinogen after CDT 
in the intensive care unit. 
A high dose of rtPA accelerates the thrombolysis and 
achieves the faster restoration of blood flow. It is a 
potential advantage to patients with acute ischemia 
where the time interval is essential, but there is a 
higher rate of bleeding complications (17, 4). The risk of 
bleeding must be assessed against the risk of surgery or 
amputation before the CDT for every patient.
Weight-based and non-weight-based dosing regimens 
for the continuous infusion of Actilyse have been used 
and there was no evidence that either of the regimens 

is more advantageous (27). An advisory panel from the 
Society of Interventional Radiologists recommended a 
maximum dose of 2 mg/h of Actilyse for a maximum 
total infusion of 40 mg (27). It has been shown that 
a dose > 1mg/h does not improve efficacy but does 
increase bleeding complications (24, 5). In future, the 
use of a lower dose and a slow thrombolytic protocol 
may be considered in selected patients to avoid major 
complications. 
Another explanation could be the usage of heparin 
after CDT (13). Continuous heparin infusion requires 
adjustment of the infusion rate and regular monitoring 
of APTT values. Another drawback of heparin use is the 
induction of thrombocytopenia thrombosis, which is 
associated with a high morbidity and mortality (1). 
The clinical monitoring of fibrinogen is controversial. 
Fibrinogen depletion was identified as a risk factor for 
bleeding complications during CDT (29). However, 
the suspected finding was not confirmed in other 
randomized trials. 
We found that the men included in the study were 
significantly younger compared to with the women 
(63 versus 69 years) and this was also observed in 
another trail (13). This finding could be explained by 
the androgens and they receptors found more in men, 
which are one of the major risk factors for cardiovascular 
diseases and atherosclerosis, while oestrogens have a 
protective effect (14). 
We observed that the outcome of CDT was significantly 
worse for women compared to men. This can be ex-
plained by the older population of women analysed and 
consequently more co-morbidities which could increase 
the risk of a worse clinical outcome. This means, that 
a multidisciplinary approach should be used, involving 
anesthesiologists, haematologists, interventional radi-
ologists and vascular surgeons to significantly improve 
the clinical outcome of CDT therapy.(30). 
Another possibility for improving the clinical outcome is 
to use intra-arterial thrombolysis guided with a balloon 
catheter ( 9 ). It’s possible to enhance local thrombolysis 
through this method, to use smaller quantities of a 
thrombolysis agent and to improve the outcome for 
even relatively old arterial thrombosis.
We included only acute patients with an onset of 
symptoms of less than 14 days (mean 61.9 hours, IQR 
5.0-96.0) in the study (15). There was no correlation 
between the duration of symptoms and the clinical 
outcome or duration of the symptoms and the hospital 
stay which was found in previous studies (29, 21, 18). 
This may possibly be revealed in future studies which 
include one-year amputation rates. 

CONCLUSIONS 
Intraarterial thrombolysis is an effective treatment 
method in acute limb ischemia for selected patients, 
as long as accurate procedural monitoring is ensured. 
Thrombolysis often leads to discovery of the underlying 
vascular lesions. A CDT for an abdominal aorta 
thrombosis carries a significantly high mortality rate. 



ACTA CHIRURGICA LATVIENSIS • 2016 (16/2)

6

Conflict of interest: None

REFERENCES
1. Baglin TP. Hepari induced thrombocytopenia 

thrombosis (HIT/T) syndrome: diagnosis and 
treatment // J Clin Pathol, 2001;54(4):271-4

2. Becker F, Robert-Ebadi H, Ricco JB et al, Chapter I: 
Definition, epidemiology, clinical presentation 
and prognosis // Eur J Vasc Endovasc Surg, 
2011;42(2):S4-S12

3. Berridge DC, Kessel DO, Robertson I. Surgery 
versus thrombolysis for initial management of 
acute limb ischemia // Cochrane Database Syst Rev, 
2013;(6):CD002784

4. Braithwaite BD, Birch PA, Poskitt KR et al. 
Accelerated thrombolysis with high-dose bolus t-PA 
extents the role of peripheral thrombolysis but may 
increase the risks // Clin Radiol, 1995;50:747-750

5. Castaneda F, Swischuk JL, Li R et al. Declining-
dose study of reteplase treatment for lower 
extremity arterial occlusions // J Vasc Interv Radiol, 
2002;13:1093-1098

6. Clouse ME, Stokes KR, Perry LJ et al. Percutaneous 
intraarterial thrombolysis: analysis of factors 
affecting outcome // J Vasc Interv Radiol, 1994;5:
93-100

7. Comerota AJ, Weaver FA, Hosking JD et al. Results 
of prospective, randomized trial of surgery versus 
thrombolysis for occluded lower extremity bypass 
grafts // Am J Surg, 1996;172:105-112

8. Cragg AH, Smith TP, Corson JD et al. Two urokinase 
dose regimens in native arterial and graft occlusions: 
initial results of a prospective, randomized clinical 
trial // Radiology, 1991;178(3):681-6

9. Dakhil B, Lacal P, Abdesselam AB et al. Evaluation 
of ballon catheter-guided intra-arterial thrombolysis 
for acute peripheral arterial occlusion // Ann Vasc 
Surg, 2013;27(6):781-784

10. Dotter CT, Rosch J, Seaman AJ. Selective clot 
lysis with low-dose streptokinase // Radiology, 
1974;111:249-252

11. Ebben HP, Nederhoed JH, Lely RJ et al. Low-dose 
thrombolysis for thromboembolic lower extremity 
arterial occlusion is effective without major 
hemorrhagic complications // Eur J vasc Endovasc 
Surg, 2014;5(48):551-558

12. Goodman GR, Tersigni S, Li K, Lawrence PF. 
Thrombolytic therapy in an isolated limb // Ann 
Vasc Surg, 1993;7(6):512-520

13. Grip O, Kuoppala M, Acosts S et al. Outcome and 
complications after intra-arterial thrombolysis for 
lower limb ischemia with or without continuous 
heparin infusion // BJS, 2014;101:1105-1112

14. Huang CK, Lee SO, Chang E et al. Androgen receptor 
(AR) in cardiovascular diseases // J Endocrinol, 
2016;14:JOE-15-0518 

15. Karnabatidis D, Spiliopoulos S, Tsetis D et al. Quality 
improvement guidelines for percutaneous catheter-
directed intra-arterial thrombolysis and mechanical 
thrombectomy for acute lower-limb ischemia // 
Cardiovasc Intervent Radiol, 2011;34(6):1123-36

16. Koraen L, Kuoppala M, Acosta S et al. Thrombolysis 
for lower extremity bypass graft occlusion // J Vasc 
Surg, 2011;54(5):1339-44

17. Kuoppala M, Åkeson J, Svensson P et al. Risk 
factors for haemorrhage during local intra-arterial 
thrombolysis for lower limb ischemia // J Thromb 
Thrombolysis 2011;31:226-232

18. Kühn JP, Hoene A, Miertsch M et al. Intraarterial 
recombinant tissue plasminogen activator 
thrombolysis of acute and semiacute lower 
limb arterial occlusion: quality assurance, 
complication management, and 12-month 
follow-up reinterventions // Am J Roentgenol, 
2011;196(5):1189-93 

19. Norgren L, Hiatt WR, Dormandy JA, et al. Inter-
Society Consensus for the management of 
Peripheral arterial disease (TASC II) // Eur J Vasc 
Endovasc Surg, 2007;33(1):S1-S75

20. Ouriel K, Shortell CK, Azodo MV et al. Acute 
peripheral arterial occlusion: predictors of success 
in catheter-directed thrombolysis therapy // 
Radiology, 1994;193(2):561-6

21. Ouriel K, Shortell CK, De Weese JA, et al. A 
comparison of thrombolytic therapy with operative 
revascularization in the initial treatment of 
acute peripheral arterial ischemia // J Vasc Surg, 
1994;19:1021-1030

22. Ouriel K, Veith FJ, Sasahara AA. A comparison 
of recombinant urokinase with vascular surgery 
as initial treatment for acute arterial occlusion 
of the legs. Thrombolysis or peripheral arterial 
surgery (TOPAS) investigators // N Engl J Med, 
1998;338(16):1105-11

23. Ouriel K, Veith FJ, Sasahara AA for the TOPAS 
Investigators. Thrombolysis or peripheral arterial 
surgery (TOPAS): phase I results // J Vasc Surg, 
1996;23:64-75

24. Plate G, Jansson I, Forssell C et al. Thrombolysis 
for acute lower limb ischaemia – a prospective, 
randomised, multicentre study comparing two 
strategies // Eur J Endovas Surg, 2006;31:651-660

25. Razavi MK, Lee DS, Hofmann LV. Catheter-directed 
thrombolytic therapy for limb ischemia: current 
status and controversies // J Vasc Interv Radiol, 
2004;15:13-23

26. Sebastian AJ, Robinson GJ, Dyet JF et al. Long-
term outcomes of low-dose catheter-directed 
thrombolytic therapy: a 5-year single-center 
experience // J Vasc Interv Radiol, 2010;21(7):1004-
1010

27. Semba CP, Murphy TP, Bakal CW et al. Thrombolytic 
therapy with use of alteplase (rt-PA) in peripheral 
arterial occlusive disease: review of the clinical 
literature // J Vasc Interv Radiol, 2000;11:149-161

28. The Leaflet for Usage of Actilyse®. Boenhringer 
Ingelheim International GmbH // Binger Strasse 
173, D-55216, Ingelheim am Rhein, Germany, 
December 2013

29. The STILE Investigators: results of a prospective 
randomized trial evaluating surgery versus 
thrombolysis for ischemia of the lower extremity. 
The STILE trial // Ann Surg, 1994;220:251-268



ACTA CHIRURGICA LATVIENSIS • 2016 (16/2)

7

30. Working Party on Thrombolysis in the Management 
of Limb Ischaemia. Thrombolysis in the management 
of limb arterial occlusion. Towards a consensus 
interim report // J Int Med, 1996; 240:343-355

Fig. 1. The site of thrombosis

Fig. 2. Patients within the four-year period

Fig. 3. The outcome in relation to the side of the 
thrombosis

Table 1. Demographical characteristics of patients

Total number of 
patients 103 

Male 83 (80%) 

Female 20 (20%) 

Mean age male (years) 63 ± 11 

Mean age female 
(years) 

69 ± 10

Major risk factors Uncontrolled arterial 
hypertension,
Alcohol intoxication

Table 2. Clinical outcomes and complications after 
thrombolysis

Outcomes Numbers (%)

Complications 18(17.4)1

Limb amputation 14 (13.6)

Subsequent operation 19 (18.4)

Subsequent PTA 39 (37.9)

Repeated thrombolysis 21 (20.4)2

Exitus letalis 9 (8.7)3

1 puncture side haematoma, haematuria, 
intracranial haematoma, renal insufficiency, 
gastrointestinal bleeding

2 five amputations

3 from them 6 (5.8) aortic thrombosis
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