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Thrombolysis as an emergency treatment for a

thrombosed prosthetic mitral valve diagnosed by
transoesophageal echocardiography

Peter Currie, George R Sutherland, Ian R Starkey

Abstract
Intravenous streptokinase was used as
an emergency treatment for acute
thrombotic obstruction of a Bjork-Shiley
prosthesis in the mitral position. Trans-
oesophageal echocardiography estab-
lished the diagnosis and was used to
monitor the clinical response to treat-
ment. Because the patient was haemody-
namically stable after thrombolysis and
because transoesophageal echocardiog-
raphy showed that the prosthesis was
free of thrombus the mitral prosthesis
was not replaced.

(Br HeartJ 1993;70:198-200)

The incidence of acute prosthetic valve
thrombosis in patients not taking anticoagula-
tion may be as high as 8-1% per patient year'
and the mortality associated with the conven-
tional treatment for this condition-emer-
gency reoperation-has been reported to be
as high as 55%.2 Several reports have
described the use of thrombolysis for the
treatment of such patients"5 but before
thrombolysis is used it is important both to be
able to make an accurate diagnosis and to
monitor the clinical response because throm-
bosis may recur in a fifth of patients treated
by thrombolysis.4 Doppler ultrasound can
detect obstruction of prosthetic valves but
transthoracic cross sectional echocardiogra-
phy is poor at visualising mechanical pros-
thetic function and left atrial thrombus.
Cineradiography can show reduced valve
motion but does not visualise thrombus. A
recent report described the potential use of
transoesophageal echocardiography for the
diagnosis and monitoring of such a case.6 We
describe a case of acute thrombotic obstruc-
tion of a Bj6rk-Shiley mitral prosthesis in
which the diagnosis was made and the
response to thrombolytic treatment was mon-
itored by transoesophageal echocardiography.
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Case report
A 68 year old woman was admitted to the
Western General Hospital with an 11 day his-
tory of increasing shortness of breath. In
1978 she had undergone mitral valve replace-
ment with a 31 mm Bj6rk-Shiley prosthesis,
and three and a half weeks before admission
her stenotic aortic valve was also replaced
with a Bjork-Shiley valve. Her postoperative
course had been complicated by a mild left

hemiparesis which fully resolved. Before
admission she was taking daily doses of
digoxin (0-25 mg), frusemide (160 mg), potas-
sium chloride (3 6g), and warfarin (variable
dose).
On examination she was centrally cyanosed

and tachypnoeic, with extensive pitting oede-
ma of the lower limbs and considerable jugu-
lar venous engorgement. She was in atrial
fibrillation (120 beats/min) with a supine
blood pressure of 140/80 mm Hg. There were
widespread coarse inspiratory crackles in the
chest. Prosthetic valve clicks sounded normal
with no murmurs. She was oliguric and had
passed only 100 ml of urine in 13 hours on
the day of transfer. The chest radiograph
showed pulmonary oedema and car-
diomegaly.

Transthoracic cross sectional echocardiog-
raphy showed a left ventricle of normal size
with good systolic function; a markedly dilat-
ed right ventricle with prominent paradoxical
septal motion but no clear abnormality of the
mitral prosthesis. Doppler ultrasound showed
an increased peak transmitral flow velocity
(3 0 m/s) with prolonged pressure half time
indicating some obstruction of the prosthetic
valve. There was severe tricuspid reflux, with
an estimated pulmonary artery pressure of 70
mm Hg.

Transoesophageal echocardiography showed
striking spontaneous echo contrast with virtu-
ally static flow in the left atrium with throm-
bus formation within the left atrial appendage
and on the lateral left atrial wall (fig 1). The
mitral prosthetic disc was immobile and was
fixed by thrombus in the partly open position
(fig 2). The findings were diagnostic of acute
thrombotic obstruction of the mitral prosthe-
sis. The diagnosis was supported by the find-
ing that since operation anticoagulation had
been suboptimal with a maximum prothrom-
bin ratio of only 1-6.

Within four and a half hours of admission
the patient became moribund and was trans-
ferred to the intensive care unit for haemody-
namic monitoring and inotropic support. The
cardiac surgeons thought that she would not
survive emergency surgery and she was there-
fore treated with a streptokinase infusion
(500 000 IU over 30 minutes followed initial-
ly by 100 000 IU/h).

Six hours after the start of thrombolysis she
remained oliguric and the dose of streptoki-
nase was increased to 150 000 IU/h. Ten
hours after the start of thrombolysis the urine
output had increased and the peak transmi-
tral Doppler velocity had fallen to below
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Thrombolysis as an emergency treatment for thrombosed prosthetic mitral valve diagnosed by transoesophageal echocardiography

Figure I Transverse plane transoesophageal echocardiographic study offlow in the left
atrium in a patient with an obstructed mitral valve prosthesis. There is spontaneous echo
contrast in the left atrium indicating virtual stasis of blood. There is fresh thrombus
(arrowed) in the left atrial appendage. AOV, Bjork-Shiley aortic valve; LAA, left atrium
and appendage; RA, right atrium.

1.0 m/s. Transoesophageal echocardiography
at 24 hours still showed reduced motion of
the prosthetic disc but there was partial reso-

lution of the left atrial thrombus and a reduc-
tion in spontaneous echo contrast in the left
atnum.
The streptokinase infusion was continued

for a total of three days without any haemor-
rhagic complications, embolic phenomena, or

neurological sequelae. She was transferred
back to the cardiothoracic surgical unit for a
prosthetic mitral valve replacement but dur-
ing the next three days she remained haemo-
dynamically stable and transoesophageal
echocardiography showed that the prosthesis

Figure 2 Transverse plane transoesophageal echocardiographic study in a patient with an
obstructed Bjork-Shiley mitral valve prosthesis. There is thrombus (arrowed) within the
prosthesis which is obstructing bloodflow through it. AO, aorta; LA, left atrium; LV, left
ventricle.

was free of thrombus: though a large throm-
bus was still present in the left atrial
appendage. At this stage the cardiac surgeons
considered that the risk of an early reopera-
tion outweighed any possible benefit of
surgery in a patient who was now haemody-
namically stable. She was therefore main-
tained on warfarin (with a prothrombin time
ratio in the range 2 5-3 5) for a further two
weeks of observation at the Westem General
Hospital before being discharged home. Two
days after discharge she was admitted to
another hospital with a dense right hemipare-
sis and aphasia. A computed tomogram of the
brain was not performed. She steadily deteri-
orated and died three weeks later.

Discussion
Mechanical prosthetic valves are liable to
thrombosis and in this patient perioperative
anticoagulation was inadequate-as it was in
60% of patients at the time of admission with
thrombosis of a prosthetic heart valve.7 In our
patient transoesophageal echocardiography
was crucial in excluding mitral reflux, by
demonstrating absence of prosthetic mitral
valve motion and visualising the extensive
thrombus in the left atrium and its appendage
and on the mitral valve. Earlier precordial
Doppler echocardiography had shown the
abnormal transmitral flow velocity profile
diagnostic of prosthetic obstruction.

Acute obstruction of the mitral prosthesis
in our patient had several clinical features in
common with other cases: inadequate anti-
coagulation, pulmonary oedema, oliguria,
cyanosis, respiratory distress, and ineffective-
ness of intravenous loop diuretics.46 The
other striking feature in our patient was the
rapid deterioration in her condition. Though
prosthetic valve sounds were present the nor-
mal sounds of the coexisting Bjork-Shiley
aortic prosthesis probably masked the pre-
sumed absence of normal opening sounds of
the mitral prosthesis.

Thrombolysis was life-saving in our patient
and the risk of the alternative, emergency
surgery, in this patient would have been very
great.2 The first signs of improvement
appeared only after thrombolysis had been
continued for over 10 hours; others have
emphasised that prolonged therapy (that is,
up to 72 hours) may increase the chance of
success.3 4
More debatable is whether thrombolysis is

a reasonable alternative to surgical interven-
tion in less acutely ill patients. The mortality
associated with acute reoperation for a sec-
ond mitral prosthetic replacement was cited
as 8% and 20% for patients in functional
classes III and IV respectively2 while surgical
thrombectomy alone carries much the same
risk.7 Previous studies have shown that three
quarters of patients gain at least a short-term
improvement with thrombolysis4 while the
risk of systemiS embolisation during throm-
bolysis of left heart valve prostheses seems
relatively small (15%) and such emboli are
rarely of clinical importance.4 However,
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others have reported recurrences of valve
thrombosis in a fifth of patients initially suc-
cessfully treated with thrombolysis and only
about half of these recurrent thromboses can
be successfully treated with further thrombol-
ysis.4

In some patients it may be appropriate to
use thrombolysis as a means of rendering a
patient fit enough to undergo re-do surgery.
In retrospect, this may have been a more
appropriate management for our patient
whose subsequent death, after initially suc-
cessful thrombolytic treatment, may have
been related to embolisation of persistent left
atrial thrombus.

In critically ill patients who have had
thrombosed prosthetic valves, we suggest that
repeated transoesophageal echocardiography
may be of great value in identifying patients
with a low risk (no evidence of residual
thrombus) or a high risk (evidence of residual

thrombus, not necessarily directly related to
the valve prosthesis, as in the reported case)
of recurrent valve thrombosis. This will aid
decisions about the need for further surgery.
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ABSTRACTS IN CARDIOLOGY

Thrombolysis for throm-
bosed prosthetic valves
Thrombosis of a mechanical prosthesis is
generally regarded as a surgical emergency
because of the acute low output state which
results. The case report from Currie et al (see
above) shows that intravenous thrombolytic
therapy can restore adequate function of the
prosthesis.

Earlier this year Silber et al reported a

prospective study from March 1978-
December 1991 in which they used thrombo-
lysis as the initial treatment in 12 out of 17
patients with a thrombosed St Jude valve.

The St lude thrombolvsi

They used a combination of fluoroscopy and
echocardiographic and Doppler studies to
monitor the efficacy of the treatment. Two
patients were treated with heparin, two with
streptokinase, and the other eight with
urokinase.

Surgery clearly still has a role: five patients
in the series were managed with an operation
rather than thrombolytic therapy.

Intriguingly, the case report from Currie et
al raises the question whether elective surgery
to remove persisting thrombus should be con-
sidered even when prosthetic function has
been restored to normal by thrombolysis.

PETER MILLS

as the first line of therapy for

lux, Michele DeRoberu, Richard Gray

200

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.70.2.198 on 1 A
ugust 1993. D

ow
nloaded from

 

http://heart.bmj.com/

