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ABSTRACT

Twenty patients with intracranial hematoma (ICH or [IVH) were treated with
direct infusion of urokinase through a catheter.

Reduction of hematoma volume was observed within a few days. Twelve
patients showed good or excellent outcome. No infection or rebleeding was ob-

served.
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INTRODUCTION

Intracerebral hemorrhage (ICH) has been aclinical prob-
lem for as long as there have been physicians. There are
numerous references in the Hippocratic writings (400 B.C.)
referring to ICH and SAH.?

Since CT scan has become the main diagnostic method
for intracranial lesions, spontaneous ICH as a cause of stroke
is recognized more frequently than previously, and it needs
more active intervention on behalf of neurosurgeons. Au-
topsies have shown that these lesions are as common as
SAH,” a problem of special interest to neurosurgeons.

Mortality rates of SICH are high, and either surgical or
conservative management reviews suggest only about 50
percent survival in hospitalized patients.

In this study, the authors lysed and removed clots (IVH
or ICH) by administration of urokinase (UK) via a catheter.
The methods and results are reported here.

MATERIALS AND METHODS
This series included 20 patients (6 female and 14 male,

aged 38-82 years, mean: 57.7 years) with SICH, with or
without associated IVH. IVH was the prominent pathology
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in 3 patients, so the treatment protocol focused on removal
of IVH (cases no. 1,5,12). The Glasgow Come Scale was
between 6 and 12. In each patient treatment was begun within
the first 48 hours of ictus.

A parenchymal or ventricular large bore catheter was
placed in each patient, and after initial drainage of the he-
matoma (5-10 cc), UK was infused (5000-10000 IU) and
the catheter was clamped.

Infusion was given every 8-12 hours. Before each infu-

" sion the drain was opened. After free drainage of lysed
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“clots gentle irrigation with normal saline was performed.

Then UK was infused again, and the drain was clamped.

A CT scan was obtained immediately after placement
of the catheter, and repeated every day or as required.

Therapy was continued until clearance of the hematoma
on CT scan, and then the drain was removed. Narrow spec-
trum antibiotics, antiepileptics and antihypertensive drugs
were given in all patients.

The time for clearance, complications and patient out-
come were studied for each case (Table I).

RESULTS

The time required for clearance of the hematomaranged
from 4 to 7 days (Mean: 5 days).

Five patients exhibited excellent recovery without sig-
nificant neurological deficit. Five patients recovered with
mild neurological deficit (aphasia, hemiparesis). Two pa-
tients had a fair outcome with disabling neurological
sequellae. Eight patients died, sevencases died before clear-
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ance of the hematoma on CT scan (Table I). Two deaths
were due to unrelated causes.

No infection or rebleeding of any kind due to UK
infusion therapy was observed in this series except one
case with a small contusion at the site of catheter en-
trance that was unrelated to UK infusion (case no. 16).
Pneumocephalus developed in two during irrigation but
was too mild to require further treatment (cases no. 17,
20).

DISCUSSION

Urokinase has been used extensively for the treat-
ment of cerebral thrombosis,>* but only rarely for hem-
orrhagic disease. The safety of intracerebral administra-
tion of UK has been investigated in animal studies.®!" In
one experimenta] study using intraventricular UK in dogs,
the time for disappearance of clots was 3-6 days; but it
took 38-65 days in those nontreated." This clot lysis time
was significantly reduced in the treated group. In our
subjects the clot lysis time for ICH was 2-7 days (mean:
S days) and 4-6 days (mean: 5.3 days) for IVH.

Cisternal irrigation with UK to remove subarachnoid
clots has been reported.®!*!!

Early and complete removal is the goal of ICH
therapy. The optimal approach must be rapid, using a

Table 1. Case summary: outcome and complications.

1

2 55/F 10 6
3 60/M 24 9
4 82/M 36 6
5 38'M 12 10
6 65/F 6 6
7 55/F 4 10
8 50/F 12 8
9 49/M 12 9
10 60/M 6 8
11 68/M 36 7
12 60/M 9
13 60/M 48 9
14 50/F 24 10
15 60/F 24 8
16 45/M 24 11
17 70/M 24 7
18 55/M 12 6
19 60/M 30 9
20 63/M 12 8

“IVH

ICH
ICH
ICH
ICH

ICH Death On 3rd day
ICH 5 Excellent
ICH Death On 3rd day
IVH 6 Good
ICH . Death
6 Good
5 Excellent
7 Excellent
7 Excellent
ICH Death On 3rd day
IVH 6 Good
ICH Death On 5th day
ICH 2 Good
ICH 4 Fair
ICH 5 Death Renal Fail/Cont.
ICH Death Pneumocephalus
ICH Death Renal Failure
ICH 4 Excellent
ICH 5 Good Pneumocephalus

simple method with a high success rate. To reach this
aim, minimally invasive methods, including stereotactic
aspiration, endoscopic aspiration, and ultrasonic aspira-
tion have been developed by some surgeons.**® The ad-
dition of fibrinolytic drugs, either first generation (UK)
or second generation (tPA) forms, are facilitated by as-
piration and irrigation in each of the above methods.

Doi et al. first reported their experience in using UK
for treatment of hypertensive ICH, and after that this
method was tried by other surgeons to treat ICH and
IVH‘L6,8,9,H,12

In rapid expansive hypertensive ICH, which is a rare
condition (3% of HICH), early stereotactic evacuation
with UK irrigation is more dangerous than open surgery.
This point must be kept in mind during the acute phase
of hypertensive

Bleeding complications have been reported by using
UK (4%);® and some have reported that this complica-
tion is less common with tPA (0.68%).°

In our series there was no bleeding complication, and
we believe this was probably due to using the free drain-
age method instead of aspiration.

It has been suggested that for clots of more than 30
mL with a moderate degree of neurological impairment,
acute aspiration along with fibrinolytic agents will lead
to improved outcomes. Larger clots causing more severe

ICH: Intracerebral hematoma
M: Male F: Female

IVH: Intraventricular hematoma
Cont: Contusion

CTS: CT Scan
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Fig. 1. CT findings in case 15 before and after urokinase infusion therapy.

clinical impairment require more rapid removal by open
surgery.’®
In ICH series the mortality rate is similar to that with
craniotomy but the outcome was better in those who sur-
vived,! while using UK in the treatment of IVH seems to
reduce mortality and the risk of delayed hydrocephalus.'"!2
In our study the mortality rate was 47% for ICH treat-
ment and there were no deaths in those with IVH.
Treatment of spontaneous ICH using fibrinolytic
agents is an area that needs further experience, but we
believe that although this method did not decrease the
mortality rate significantly, it did improve outcome, de-
crease duration of hospitalization, and as a result dimin-
ish complications of prolonged coma and hospitalization.
Finally, we hope that in the-future victims of sponta-
neous ICH will be rapidly referred to appropriate cen-
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ters for rapid and simple removal of clots using this less
invasive method.
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Fig. 2. CT findings in case 16 before and after urokinase infusion therapy.
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