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Microembolism from aortic aneurysm and ventricular
thrombus: a complication of intravenous streptokinase

John S. Abraham, Moira Wilson', Viorel Scripcariu, Peter C. Barnes' and
Roger W. Marcuson

University Departments ofSurgery and 'Medicine, Hope Hospital, Eccles Old Road, Salford, Manchester
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Summary: Two patients sustained the rare complication of skin infarction following administration
of intravenous streptokinase for acute myocardial infarction. We report evidence that dissolution of
thrombus from an unsuspected source and subsequent microembolization of the skin may be responsible
for this complication. In patients known to have an aortic aneurysm or ventricular thrombus, careful
consideration should be given to the use of intravenous streptokinase following myocardial infarction.

Introduction

Intravenous streptokinase is widely used for the
treatment of acute myocardial infarction and has
been associated with an improved patient survival.'
We report the rare complication of skin necrosis
following the use of intravenous streptokinase.
Evidence is given that the aetiology of the infarc-
tion is microembolism from an unsuspected source
of thrombus in the left ventricle or an aortic
aneurysm. These cases demonstrate the potential
microembolic events that may occur following the
use of thrombolytic agents in such patients.

Case reports

Case I

A 65 year old man presented as an emergency with
severe central chest pain of 2 hours duration. He
had sustained two myocardial infarctions 9 and 7
years previously, which had not been treated with
thrombolytic therapy. Bilateral lower limb ampu-
tations had been performed 5 years previously for
atherosclerotic peripheral vascular disease. Medi-
cation at presentation included aspirin, frusemide
and isosorbide mononitrate. Examination revealed
him to be hypertensive (200/100 mmHg) with no
clinical cardiac failure or palpable aortic aneurysm.
Inferior myocardial infarction was confirmed by
electrocardiograms and subsequently elevation of
serum cardiac enzymes. One and a half million
units of streptokinase (KabikinaseR) were infused

intravenously via an antecubital fossa vein. An
intravenous infusion of glyceryl trinitrate was used
to control his hypertension.

Three hours following infusion of streptokinase,
the patient complained of lower abdominal pain
and backache. There was fixed purple discoloration
of the skin in the right groin, thigh and over the
penis (Figure 1). Blood pressure and pulse rate were
stable and haemoglobin estimation was unaltered
from admission levels. Because the differential
diagnosis of abdominal pain included ruptured
aortic aneurysm, ultrasonography and comput-
erized tomography (CT) of the abdomen was
performed, revealing an aortic aneurysm with a
maximum transverse diameter of 4.3 cm. However,
there was no evidence of retroperitoneal or intra-
abdominal haemorrhage to suggest rupture.
The skin lesions demarcated along the line of

fixed staining and necrosed over the following

~~~~ ~

Figure 1 Case 1: skin changes in the right groin 3 hours
following administration ofone and a halfmillion units of
intravenous streptokinase.
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week. The abdominal and back pain gradually
settled and bowel function remained normal. He
was discharged home 16 days following myocardial
infarction. Three months later the skin lesions had
healed spontaneously with no apparent sequelae.

Case 2

A 60 year old man presented as an emergency with
central chest pain radiating to the left arm, of one
hour duration. He had sustained an anterolateral
myocardial infarction with left ventricular mural
thrombus 7 years previously. This had not been
treated with thrombolytic therapy but he had been
anti-coagulated for 3 months following infarction.
Current medication included metoprolol, aspirin
and bezafibrate. Examination revealed no evidence
of cardiac failure or aortic aneurysm and electro-
cardiogram showed changes of an acute inferolat-
eral myocardial infarction. One and a half million
units of streptokinase (KabikinaseR) were infused
intravenously via an antecubital fosa vein.

Six hours following streptokinase the patient
experienced epigastric and back pain, and was
tender in the epigastrium. There was purple, fixed
staining of the skin overlying the lower abdomen,
buttocks (Figure 2) and thighs, and similar changes
in the right foot. Femoral and distal pulses were all
palpably normal. There was no evidence of aortic
aneurysm on CT of the abdomen. A two-dimen-
sional echocardiogram suggested mural thrombus
in the apex of the left ventricle.

Skin biopsy of the left thigh was performed in
order to exclude vasculitis as a cause for the renal
failure. This showed discrete foci of full thickness
epidermal necrosis, subepidermal blistering and
necrosis of underlying superficial dermis. Inflam-
mation was virtually absent and there was throm-
boembolus present within a small vessel in the
reticular dermis (Figure 3).
The patient developed acute renal failure with

oliguria, haematuria and worsening biochemical

Figure 3 Case 2: occlusion ofa small dermal blood vessel
by thromboembolus (haematoxylin and eosin, objective
x 40).

renal function (serum urea maximum 35.6 mmol/l,
serum creatinine maximum 512 jsmol/l). The
patient made an otherwise uncomplicated recovery
from the myocardial infarction. At 6 weeks follow-
ing infarction the skin lesions over the buttocks and
thighs had spontaneously epithelialized and heal-
ed. The hallux of the right foot became gangrenous
and required amputation. Renal function grad-
ually returned to normal.

Discussion

The patients reported above had no specific con-
traindications to thrombolytic therapy, yet both
sustained a severe complication that we think was
related to the streptokinase infusion.
Symptoms ofabdominal and back pain, together

with skin changes, occurred approximately 6 hours
after streptokinase administration. Erythematous
skin changes associated with acute anaphylaxis
may occur following intravenous streptokinase.2
However, the clinical course and histological
changes of the skin in case 2 were more typical of
infarction than anaphylaxis. The changes in the
foot of case 2 were similar to those seen in the
thromboembolic phenomenon of 'trash foot'
occasionally observed following aortic surgery. We
believe that the aetiology of this skin necrosis is
microembolic, due to dissolution of adherent
thrombus from either the heart or the wall of an
aortic aneurysm. This is supported by the his-
tological findings in the skin biopsy from case 2.
The presence of thromboembolus within a small
vessel in the reticular dermis suggests that a
'shower' of microemboli was responsible for the
observed skin infarction.

Stafford et al."3 reported seven cases of suspected
systemic embolism following intravenous anistrep-
lase or streptokinase. Skin mottling of the lower
limbs occurred in four patients and skin infarction
in one patient. Histological evidence of microem-

Figure 2 Case 2: skin changes over the back and
buttocks 6 hours following administration of one and a
half million units of intravenous streptokinase.
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bolic skin lesions was not reported but the authors
suggested that the lesions were microembolic in
aetiology. Cholesterol embolization of atheroma-
tous plaque has previously been implicated in
peripheral and visceral infarction following intra-
venous streptokinase,4,5 or intravenous tissue plas-
minogen activator.'

Cholesterol embolization following thromboly-
sis may arise from an ulcerated atheromatous
plaque exposed by clot dissolution. If this is the
case, then microembolism by cholesterol and mic-
rothrombus represent two pathological features of
the same process. Thrombolytic agents may also
lyse left atrial thrombus leading to large vessel
occlusion.7
Lower back pain following streptokinase or

anistreplase may be attributed to an allergic
phenomenon.8'9 Both our cases described abdom-
inal and back pain, and epigastric tenderness.
Abdominal and lower back pain may be sympto-
matic of visceral ischaemia due to microembolism.
Arpesani et al.'0 have described mobilization of
atheromatous material from the wall of an aortic
aneurysm leading to fatal infarction of viscera and
the lower extremities. Case 2 developed acute renal
failure with haematuria. The only apparent aetio-
logical factor to account for this is a microembolic
phenomenon secondary to thrombolysis. We be-
lieve that the skin biopsy supports this thesis.

Occult microembolization may occur more fre-
quently than previously realized. Pulmonary

emboli occur during thrombolysis of deep venous
thromboses," but there are few reports ofclinically
apparent systemic arterial emboli during intra-
venous thrombolysis. Nevertheless, our experience
suggests that it may be advisable to attempt to
exclude possible sources of emboli prior to strep-
tokinase administration. In most cases abdominal
palpation will be adequate to detect large aortic
aneurysms. Abdominal ultrasonography is not
recommended, since this would lead to delay in the
administration of thrombolytic agents. Similarly,
the use of routine echocardiography prior to
thrombolysis is not recommended, unless there is a
previous history of ventricular thrombus and
echocardiography is readily available.

In summary, the cases we have reported suggest
that arterial microemboli and skin infarction may
occur when aneurysmal or ventricular thrombus is
lysed by intravenous streptokinase. In our cases
this complication was not fatal but increased the
morbidity following myocardial infarction. In
patients with an abdominal aortic aneurysm or
ventricular thrombus, careful consideration should
be given to the use of intravenous streptokinase
following myocardial infarction.
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