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OPOTOTYIIH EPTAZIA

Repeat thrombolysis for reocclusion
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Summary: The study aims 10 evaluate the effect
of supplementary thrombolytic infusion in cases
with reocclusion after the initially successsful
thrombolytic treatment. The study includes 38 pa-
tients (33 men and 5 women) of mean age 58 years
with clinical and_electrocardiographic signs of
reccclusion. In 25 the infarction was anterior and
in 130 it was infero-posterior. Supplementary
thrombolysis was attempted with half the initially
administered dose of the same thrombolytic agent
to which the patient was initially assigned. The ef-
tect of tha sacond infusion was evaluated on clini-
cal and electrocardiographic criteria. In 11 patients

INTRODUCTION

Thrombolysis in recent years has proven to
be an effective treatment, affecting favorably the
outcome of patients with Acute Myocardial In-
farction (AMI). Inhospital mortality and indices
of cardiac performance have shown significant
improvement confirming the importance of such
as treatment in the early course of AMI®2,

Nevertheless thrombolysis has some serious
setbacks, of which, reocclusion seems 1o be the
most serious one in terms of short and long term
prognosis?.

Although the pathophysiologic mechanisms
that come into play in such cases are not clearly
understood, there is a tendency to treat them in
2 more aggressive way attempting mechanical re-
vascularisation by means of either PTCA of
CABG*

‘This approzch, seems logical but cannot be
applied in every hospital. Thrombolysis, on the
other hand, can and must be done in cvery hop-
sital, even in those not equipped for interventio-
nal cardiology or those not disposing of such fa-
cilities on a 24 hour basis.

{6 with anterior and 5 with infero-posterior) the
supplementary infusion restored patency for a se-
cand time while in another 10 patients regression
of ischaemic sings took place more gradualy with
moderate increase of cardiac enzymes. In the re-
maining 17 patients no signs of recanalisation we-
re noticed. No major bleeding complications refa-
ted 1o the second thrombolytic infusion were noti-
ced. In conclusion repeat thrombolysis can restore
patency in about haif of the patients with reocclu-
sion with minimal additional risks.

Kapbiokoyia 1999, 2: 204-208.

In these conditions a more conservative alk-
ternative would be to repeat the thrombolytic in-
fusion in an attempt to intcnsify or maintain the
initial effect of the thrombolytic agent’$. Here,
we present our clinical expericnce with repeat in-
fusions of thrombolytic agents in patients with
signs of reocclusion.

METERIAL AND METHODS

‘The study inchudes all the patients who developed clini-
cal and electrocardiographic signs of reocclusion after an ini-
tially suceessful (hrombolysis which had previously led to re-
porfusion attested by the same clinical and cloctracardiogra-
phic criteria.

‘These patients were selected out of the cohart of patients
who received thrombolytic treatment in the carly hours of
acute myocardial infarction during a period of 18 months in
our department (Fig. 1)

Patients cligible for thrombolysis were those presenting
with widely accepted inchusion criteria, that is:

2) Severe chest pain of recent anset (lasting for more
than 30 min but less than 6 howrs).

b} ST segment elevation on the ECG affecting at least
two contiguous Ioads >0.1 mV for the limb leads and >0.2
mY for the precordial ones.

Thrombolytic treatment involved either of the three,
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Fig. 1. Inclusion crleria of the study.

thrombolytic agents, that is: SK, APSAC, TtPA.

Paticats assigned to Streptakinase received 1.500.000
1U of SK over 45 min period. Patients assigned (o ttPA re-
ceived 100 mg of Actilyse (that is 10 g IV bolus followed by
90 mg 1V infusion over 90 min). Patients assigned to APSAC
received 30 U, IV bohus.

Heparine was given concommiteotly to all patieats star-
ting with an initial bolus injection of 5.000 U followed by an
intravenous infusion of 25.000-30.000 Ur24b, Heperine in-
fusion was initiated simulianeously with the thrombolytic
treatment in the cases assigned 10 rtPA or immediately aBer
the thrombolytic treatment in the cases assigned to APSAC
or SK.

Adjunctive treatmient compriscd nitcoglycerine, (conti-
muous IV infusion of | to 1.5 me/h) beta-blockers (metopro-
ol 100 mg daily) and aspirin (100 mg per o5 daily).

Serial 12 lead ECG tracings were obtained every 15 mi
nutes during the first and the second hours after the ini
tion of the thrombolytic treatment or uniil signs of reperfu-
sion appearcd and every 6 hours there after for up 1o 48
hours.

Reperfusion was defined according to the fallowing cl
nical and clectracardiographic criteri

) Relief of pain,

b) Rapid resolution of the ST segment clovatian in the
aifected leads.

‘This was evaluated quantitatively according to an ST in-
dex which was introduced at Duke University and found (o
have 3 very good sensitivity and specificity in predicting re-
canalization”. The index was caleulatcd according to the fol-
lowing formuta

STg- ST,

% ST INDEX = 100

Ty

where STy is the sum of ST elevation in all affected (eads be-
fore treatment and STy in the sum of ST levation in the sa-
‘me leads at a cortain time after treatment. The index was con-
sidered £ be of diagnostic significance for reperfusion if a de-
crease of at least 50% was noticed following thrombolysi

Repetition of the thrombolytic treatment was decided
when clinical and ECG signs of reocclusion appearcd in pa-
tients who had previously showa clinical sigos of reperfusion

‘Table 1. Results according to A} territory and B throm-
balytic agent

Suceess  Partial suscess  Failure
A0 Q%) (100 (26%)  (17) (447%)
A AT 6REW  604%  13(52%)
infipost 13 538%) 403079 4(30,7%)
SK(12) 241663  4(33% 6 (50%)
B APSACH 0 1Es 3%
(PAD)  9(409%) 52T 8 (36,4%)

and remained frec of ischemic symptoms for a certain period
of time. Signs of reocclusion inchuded:

2) Reappearance of severe chest pain.

b) ST scgment elevation in the ECG leads in which it
had been previously resoived persisting for more than 15 mi-
nutes and even after the sublingual administration of 10 mg
of Nitraglycerine.

©) Reappearance of arrhythmiss.

Rethrombolysis was attempted using cither SK for the
patients initially assigned 10 SK or APSAC and rtPA for the
patients initially assigned 1o tPA. Rethrombelysis was per-
formed according to the following schemes:

) SK was administered at a dose of 750.000 U
min IV infusion.

b) APA infusion was graded as follows: if reocclusion
£00k placc within 24 hours followiog the first infusion a dose
of 50 mg in 30 tvin was given intravenously, If that dosc was
7ot able 1o induce regression of ischemia a second dose of
another 50 mer in 30 min was repeated. If reocclusion tock
place in a period of time greater that 24 bours following the
first infasion 3 total dose of 100 mg of 1tPA was given in the
same way (that is 10 mg 1V bolus follawed by 90 mg IV infu-
sion over 90 min) (Fig. 2)

Reovaluation of reperfusion was done at the end of re-
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Fig. 2. Protocol of rethrombolysis.
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Table 2. Angiographic results

Suceess  Pactial success  Failore
o an az

Parcat vessel 8 3 2

Occluded vesscl 2 7 10

Collateral

circulation 2 . 4

thrombolysis using the samo clinical and electrocardiogra-
phic criteria.

Patients who survived. were cvahiated angiographically
with coronary arteriography and Jefl ventriculography after
their discharge from the hospital.

‘The thrombolytic effict was tested biologically by the
evaluation of th Fbrinogen concentration before the initial
and after cach subsequent thrombolytic infusion,

RESULTS

Thirty cight patients (33 men and 5 women)
of mean age 58 years (ranging from 42 to 74
years) received a sccond dose of thrombolytic
treatment. These represent according (o the stu-
dy protocol all paticnts who developed clinical
signs of reacclusion following an initially suc-
cessful thrombolysis from a cohort of 325 conse-
cutive patients (reocclusion rate |1.7%).

In 25 of them the infarction was anterior
and in the remaining 13 it was inferior. The ini-
tial thrombolytic infuction included SK in 12 ca-
scs. APSAC in 4 cases and rtPA in 22 cascs.

The mean time from the onset of symptoms
to the initial thrombolytic infusion was 3.2
hours (range from 90 min to six hours).

‘The second thrombolytic treatment was suc-
cossful in inducing reperfusion in 11 pationts. OF
these, 6 had an anterior infarction and 5 an infe-
roposterior infarction. Second reperfusion was
attested in 2 cases with SK and in 9 cases with
TPA. [n these cases the relief of pain and the re-
solution of ST segment elevation were definit
vely achieved within 30-45 min after the second
infusion without appreciable rise in serum cnzy-
mes.

In 10 more cases, clinical and electrocardio-
graphic signs of restoration of blood flow were
also noticed but these took place gradually over
a period of 45 to 110 min with various fluctua-
tions preceding the final resolution of the ischae-
mic signs with moderate rise in the cardiac enzy-
mes. These cases were considered as partial suc-

cess and involved the anterior wall in 6 cases
and the posterior wall in 4 cases. The thromboly-
tic agent used was Sk in 4 cases. rtPA in § cases
and APSAC in 1 case.

In 17 cases no signs of recanalization were
noticed after the second infusion. Three patients
died on the first day and three others on the
third or fourth postinfarction day duc to pump
failure,

Fibrinogen tevels were reduced significantly
after the initial thrombolytic infusion almost in
all patients assigned to sireptokinase. The sup-
plementary infusion produced a further but not
significant decline in the fibrinogen levels. Pa-
tients assigned to rtPA had a moderate reduction
in fibrinogen levels after the initial thrombolytic
infusion. The second infusion induced a further
more significant reduction which lad to 2 lytic
state in most of the patients (Fig. 3).

Infarctions affecting the posteriorfinferior
wall had a better response 1o rethrombolysis
than infarctions affecting the anterior wall. Irre-
spective of the affected territory. patients as
gned to rtPA had a better response to rethrom-
bolysis than patients assigned to streptokinase,
although the percentage of the cases which deve-
loped clinical signs of reocclusion was much less
in the streptokinase assigned group.

Coronary angiography was performed in the
32 patients who survived the acute event. Pa-
tients with successful revascularization for the
second time had a patent infarct related artery in
8 out of 10 cases (30%). In the cases considered
clinically as partial success, a patent infaret rela-
ted coronary artery was noticed in 3 out of 10
cases (30%). [n the remaining 14 cascs which
showed total occlusion. collateral circulation to
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Fig. 3. Success rate in various subgroups of patients.
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Table 3. Base line characteristics

Noof Pt SK  APSAC  tPA
Total £ 12 4 2
Ant 25 9 2 14
Post/iaf. 13 3 2 8

the infarct related artery was noticed in 4 cases.
In cases considercd clinically as thrombolytic
failure patent infarct related coronary artery was
noticed in 2 cases. In the remaining cases with
total occlusion collateral circulation to the fn-
farct related artery was noticed in 4 cases.

DISCUSSION

Reocclusion is certainly the most serious
and unwanted event in the course of thromboly-
sis. Its occurence reverscs almost completely the
benefit that the previously achieved recanaliza-
tion might confer to the patient. Indeed, in a re-
cent study by Ohman et al the mortality ratc in
paticnts with early reocclusion was three times
higher compared to the mortality rate of patients
with susteined patency (12.8% versus 4%) while
mortality rate in patients totally resistant and
untesponsive to thrombolysis was 17.2%?,

Reocclusion is very frequent and can affect
s many as 45% of the successfully thrombolyscd
paticnts. The pathophysiologic mechanisms of
reocclusion are multifactorial®®, There is a ten-
deney to consider thrombosis and thrombolysis
as two processes that take place simultaneously
with each one affecting the course of the other.
The thrombolytic agents infused can cither di-
rectly or indirectly accelerate the thrombotic
process which finally leads to reocclusion!®d!.

Rethrombolysis seems 1o be a logical ap-
proach ta the problem of reocchusion since it rei-
nitiates the same mechanisms which led to the
restoration of patency in the occluded vessel.
Therefore, it would have been anticipated that
cases of reacelusion respond more favourably to
a second thrombolytic treatment since (hey re-
present cases that have aiready done $o pre-
viously under the seme treatment, In other wor-
ds they represent cases characlerized with nor-
mal or minimal thrombolytic resistance, easily
amenable to reperfusion.
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Fig. 4. Fibrinogen concentration before and after the
first and second thromboiytic infusion in patients treated
with tPA (upper line) and SK (lower line.

Nevertheless, the results of this study do not
confirm this point since only half of the patients
definitely restored arterial patency. It is therefo-
re reosonable to speculate that the obstructive
thrombus produced during the pracess of reocc-
lusion, does not have the same composition as
the initial one and therefore it is not as easily de-
solved by the thrombolytic agent.

It is of importance (hat reocclusion took al-
50 place following an initially successful throm-
bolytic treatment which resulted in a gencralized
Iytic state witnessed by the complete disappea-
rance of fibrinogen from plasma, as it was the
case in most of the patients assigned to stroptoki-
nase. It is also of importance that reperfusion
was not achieved in many cases in which a total
ytic state was established following the second
thrombelytic infusion, as it was the case in most
of the paticnts assigned to rtPA. It would be rea-
sonable to speculate that the initial thrombolytic
treatment did not simply accelerate the throm-
batic pracess but also modify its nature, turning
a previously prominently red cell thrombus into
a prominently platelet thrombus.

A possible beneficiary mechanism of re-
thrombolysis may be the developmont of coltate-
ral circulation to the occluded infarct-related ar-
tery. Indeed, in one/third of the case characteri-
7ed clinically as “success” or “partial success”
had a persistently occluded infarct related artery
to which collateral circulation was developed. OF
course, the development of collateral circulation
is taking place more gradually to contribute si-
gnificantly to myocardium salvage since most of
the related cases belong to the “partial suceess”
group.
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The difference regarding the sussess rate of
rethrombolysis to paticnts assigned to rtPA in
relation to those assigned to streptokinase must
be attributed to the lyric effect which is induced
by the supplementary infusion in the former
group which potentiates its fibrinolytic activity.

The classification of the study patients in
three categories is pathophysiologically mea-
ningful since patients belonging in the “partial
success” group represent cases with late recanali-
zation who bave a different prognosis compared
to cases with carly recanalization or total occlu-
sion.

The patients included in this study are those
who had a clinically evident reocciusion. They
do ot represent the whole group of patients who
actually reoccluded because, as it is already
known from many reports in the literature al-
most 2/3 of the cases of reocclusion develop si-
lently. This explains the relatively low incidence
of reocclusion reported here.

CONCLUSIONS

a) Repeat thrombolysis is a relatively safe
procedure and can be attempted with minimal
risks for the patient

b} Repeat thrombolysis scems to restore pa-
tency in about half of the cases of reocclusion.
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