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Abstract. Thrombosis  of prosthetic cardiac valves 
is a rare but potentially lethal complication. As 
emergency surgical intervention of thrombotic  
prosthetic cardiac valves is correlated with high 
mortality, fibrinolytic therapy has been recently 
recommended as a therapy with high efficacy and 
no severe side effects. We report on a patient with 
thrombosis of a prosthetic mitral valve who devel- 
oped severe embolic complications following the 
administration of the thrombolytic agent. On ad- 
mission the patient showed signs of incipient car- 
diogenic shock. The diagnosis of thrombotic  ob- 
struction of the prosthetic mitral valve was con- 
firmed by transesophageal echocardiography. The 
effective valve area was 0.41 cm 2. Pulmonary arteri- 
al blood pressure and wedge pressure were signifi- 
cantly elevated. A fibrinolytic therapy with recom- 
binant tissue-type plasminogen activator according 
to the Neuhaus scheme was attempted. Within 
60 min after start of treatment the effective valve 
area increased (1.41 cm2), and the pulmonary capil- 
lary wedge pressure decreased. However, peripher- 
al and cerebral embolism occurred. Occlusion of 
the right brachial and right femoral artery was as- 
certained by Doppler  ultrasound. Embolism into 
the right leg made an embolectomy with a Fogarty 
catheter necessary. Computed  tomography re- 
vealed two lesions located in the occipital and left 
temporal  area of the brain. Correlated with the le- 
sions evaluated in computed tomography,  right 
hemiplegia and complete aphasia was observed. 
The neurological status of the patient has only 
slightly improved to the present. To our knowledge 
no severe persistent neurological deficits following 
thrombolytic therapy have been reported. We 
therefore assume that the risk of severe neurologi- 
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cal complications is underestimated. It is suggested 
that  fibrinolytic therapy is a reasonable alternative 
in severely compromized patients with thrombotic 
prosthetic cardiac valves, but the final value of this 
treatment cannot be ascertained due to the small 
number  of patients and the underestimation of 
severe embolic complications. 
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Thrombosis  of prosthetic cardiac valves is a rare 
but potentially lethal complication. Treatment of 
such emergencies is a matter of controversy in the 
published data [4, 13, 14]. Its classic treatment is 
surgery, associated with a high perioperative mor- 
tality rate, especially in critically ill patients [11]. 
Emergency operations of thrombotic prosthetic 
heart valves are associated with a mortality rate of 
17.5-55% [2, 10, 11]. Due to the high perioperative 
mortality rate other authors have at tempted fibri- 
nolytic therapy in patients with thrombosis of pros- 
thetic heart valves [1, 3-9, 12, 14, 15]. In addition to 
hemorrhagical complications, a major concern re- 
garding fibrinolytic therapy for prosthetic valve 
thrombosis is embolization of thrombotic  material. 
However, reported embolic events, either peripher- 
al or cerebral, have always classified as minor  and 
transient complications. In the case of cerebral em- 
bolism no persistent neurological deficits have been 
described. In contrast, we present a case report in 
which fibrinolytic therapy of a thrombotic  pros- 
thetic mitral valve resulted in a persistent severe 
neurological deficit due to cerebral embolism. This 
report presents our experience of this case and a 
review of the literature. 

Case report 
A 63-year-old woman underwent aortic and mitral 
valve replacement with Carbomedics prothesis in 



Fig. 1. Velocity flow profile of a thrombotic prosthetic mitral 
valve using a continuous wave Doppler analysis before (A) and 
after thrombolytic therapy (B) 

1989. Four years later a permanent intracardial 
pacemaker was inserted due to a sick sinus syn- 
drome. Postoperatively a hematothorax developed, 
and anticoagulation therapy was stopped for 24 h. 
Then the anticoagulation therapy with heparin was 
resumed. However, the patient developed the clini- 
cal signs of pulmonary edema and cardiogenic 
shock and was admitted to the intensive care unit. 
On admission her thrombin time was 75 s. Throm- 
botic occlusion of the mitral or aortic valve was 
suspected. Clinical diagnosis of a thrombotic mitral 
valve was confirmed by transthoracal and later by 
transesophageal echocardiography. The aortic 
valve showed no abnormalities. The Doppler ex- 
amination revealed an abnormally high blood flow 
velocity and a pressure half time of 0.53 s. The effec- 
tive valve area was 0.41 cm 2 (Fig. 1A). Because of 
the progressive respiratory failure the patient was 
sedated and intubated, and controlled respiration 
was established. In addition, cardiogenic shock was 
observed, with a systemic arterial blood pressure of 
70/45 mmHg, and acute renal failure developed. 
Therefore, dobutamine (10 gg kg -1 rain -1) and 
suprarenine (1 t~g kg ~ min t) were infused continu- 
ously. A Swan-Ganz catheter was inserted via the 
left subclavian vein. Pulmonary arterial pressure 
(PAP) was 56/47 mmHg, wedge pressure (PCWP) 
45 mmHg, and cardiac output was 1.92 1/min. Be- 
cause of the low output and the high risk of emer- 
gency surgery fibrinolytic therapy with recombi- 
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nant tissue-type plasminogen activator (rt-PA) was 
attempted. 

According to the scheme published by Neuhaus 
et al. [17] a 15-mg rt-PA intravenous bolus was 
given, followed by intravenous infusion of 50-mg 
rt-PA over 30 min and a further 35 mg over the 
following 60 min. Within 60 min after the start of 
therapy the patient's general condition had im- 
proved markedly. PAP decreased to 26/21 mmHg 
and PCWP from 45 to 13 mmHg, and cardiac out- 
put increased from 1.92 1/min to 3.39 1/min. The 
level of catecholamines was reduced continuously. 
Echocardiographic examination revealed a de- 
creased pressure half time of 0.15 s and a marked 
reduction in blood velocity across the mital valve 
(Fig. 1B). The calculated mitral valve area in- 
creased to 1.41 cm 2. However, no complete lysis of 
the thrombosis of the valve could be established. 
Therefore surgical intervention was planned for the 
next day. During fibrinolytic therapy peripheral 
and cerebral embolism was observed. Occlusion of 
the right brachial and right femoral artery was as- 
certained by Doppler ultrasound. In addition, cere- 
bral embolism was suspected because a side differ- 
ence in the pupils was observed. Computed tomog- 
raphy revealed two lesions located in the occipital 
and left temporal area of the brain. Embolism into 
the right leg made embolectomy with a Fogarty 
catheter necessary. However, postoperatively a 
compartment syndrome developed, and a fascioto- 
my of the right lower limb was performed. 

After the end of sedation severe neurological 
deficits became obvious. A right hemiplegia and 
complete aphasia were observed. The neurological 
deficits correlated well with the results of the com- 
puted tomography. The postoperative course of the 
patient was complicated by sepsis with pseu- 
domonas aeruginosa; the focus of the sepsis was the 
fasciotomy wound of the right leg. The patient is 
still in the hospital 10 weeks after the operation. A 
slight improvement in her neurolgical status has 
been observed. The patient is now able to speak a 
few words, but the hemiplegia of the right side per- 
sists. 

Discussion 

Our case report demonstrates a severe and persis- 
tent neurological deficit due to cerebral embolism 
folllowing fibrinolytic therapy of thrombotic ob- 
struction of a prosthetic mitral valve. Reviewing 
the literature, we have found 82 additional cases in 
which fibrinolysis of left-sided thrombotic pros- 
thetic heart valves has been attempted. The find- 
ings of recently published reports are summarized 
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Table 1. Data in 75 patients of left-sided prosthetic valve thrombosis after episodes of thrombolytic therapy 

Authors Patients/ Position Success Surgery Complications Drug (dosage) 
Episodes 

Witchitz 12/13 8 M/4A complete 8 3 (3rd, 8th, hemopericardium 1, 
et al. [19] partial 2 75th day) uterine bleeding 1, 

failure 3 cerebral embolism 1 

Ledain 26/28 15 M/11A complete 23, 6 peripheral 
et al. [8] partial 3, embolism 3, 

failure 2 cerebral embolism 2 

Kurzrok 1/1 1 M Complete No Splenic infarction 
et al. [71 

Gagnon 1/1 1 M Complete No No 
et al. [5] 

Wright [20] 1/1 1 M Complete No subdural hematoma 

Page 3/3 2 M/1 A Complete 3 Not Peripheral 
et al. [12] mentioned embolism 2 

Amann 1/1 1 M Complete No Hematoma 
et al. [1] 

Lopez 7/10 7 M Complete 10 4 (8th,15th, Allergic reaction 2, 
et al. [9] 19th day, retroperitoneal 

8 months) hematoma 1, 
cerebral 
hemorrhage 1 

No Ortuno 1/1 1 M Complete No 
et al. [11] 

Silber 12/12 3 M/9 A Complete 9, No 
et al. [17] partial 1, 

failure 2 

Rabago 10/11 Not Complete 7, 4 
et al. [16] known failure 4 

Severe ecchymoses 1, 
hemarthrosis 1, 
cerebral embolism 1, 
hematoma 1 

Embolism 4 

7 SK (bolus: 500.000 I.U. 
and 100.000 I.U./h over 12-96 h) 
6 UK (bolus: 150.000 
and 75.000-150.000 I.U over 24-48 h) 

19 SK (bolus: 500.000 I.U 
and 1.500.000 I.U. over 10 h) 
9 UK (4.500 I.U./kg/h over 12 tl) 

SK (bolus: 500000 IU 
and 100000 IU/h over 24 h) 

SK (bolus: 250000 IU 
and 200000 IU/h over 48 h) 

SK (600000 IU/h over 72 h) 

2 UK (4500 IU/kg/h over 12 h) 
1 U K + S K  (4500 IU/kg/h over 12 h 
and 2000000 IU over the next 12 h) 

SK (bolus: 100000 IU and 60000 IU 
over 48 h) 

3 SK (bolus: 250000-1500000 IU 
and 100000IU/h over 22-64 h) 
3 UK (bolus: 250.000-300.000 I.U. 
and 100.000 I.U./h over 13-70 h 
4 rt-PA (100 mg in 90-180 min) 

SK (3000000 IU over 45 h) 

2 SK (bolus 250000 IU 
and 100000 IU/h over 72 h) 
8 UK (4.400 I.U/kg/h over 24 hour) 
2 Heparin 

11 SK (average 2500000 IU over 16 h) 

A, Aortic; M, mitral; SK, streptokinase; UK, urokinase 

in Table 1. Complete success was accomplished in 
82% and clinical improvement with partial success 
in 7%. In 11 of the 82 cases fibrinolytic therapy 
failed to resolve the thrombotic obstruction. Surgi- 
cal intervention after fibrinolysis was necessary in 
17 patients. Reoperation was successful in 14 
(82%), and 3 (18%) patients died postoperatively. 
Hemorrhagical complications were retroperitoneal 
hematoma, hemopericardium, subdural hema- 
toma, and cerebral hemorraghe. Embolic events 
were observed in 13 patients (5 peripheral, 4 cere- 
bral, 4 not defined). One of the peripheral embolic 
events required embolectomy. None of the cerebral 
events caused persistent neurological deficits. The 
overall rate of complications was 33%. 47 (57%) 
cases were treated with streptokinase, 28 (34%) 
with urokinase, 4 (5%) with rt-PA, 2 (3%) with 
heparin, and 1 with combined urokinase and strep- 
tokinase. The duration of treatment ranged from 

90 min to 96 h. However, no correlation between 
the used drug, the duration of administration, and 
the risk of embolization could be established. In 
view of the fact that 85 fibrinolytic attempts have 
been performed in left-sided obstructions, the num- 
ber of arterial embolizations seems rather low. We 
have also compared the incidence of arterial em- 
bolizations with the number of embolic events after 
fibrinolytic therapy of thrombotic tricuspid valves. 
No events of pulmonary embolism have been re- 
ported in these patients [18-20]. However, the num- 
ber of patients with thrombotic tricuspid valves 
treated with fibrinolytic agents is very small. 

Due to this low rate of severe complications 
and the high perioperative mortality some authors 
have recommended fibrinolysis as the treatment of 
choice in thrombotic prosthetic heart valves [1, 7, 
12]. We believe that an assessment of embolic com- 
plications is still not possible due to the small num- 
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ber  of  pat ients  t rea ted  with fibrinolysis. Fur ther -  
more ,  the rate  of severe compl ica t ions  seems under-  
es t imated  in the recent  li terature. 

As demons t r a t ed  by our  case repor t ,  embol ic  
compl ica t ions  with persistent  neurological  deficit 
m a y  occur  following thrombolysis .  We therefore 
feel tha t  pat ients  in hemodynamica l l y  stable condi-  
t ions should undergo  surgical in tervent ion wi thout  
any delay after the diagnosis  of  prosthet ic  valve 
thrombosis .  The mor ta l i ty  rate in these pat ients  is 
a b o u t  8 - 1 2 %  [2, 10] and  does not  necessarily car ry  
a high risk c o m p a r e d  with elective valve surgery, 
p rov ided  the pat ient ' s  condi t ion is not  unstable  [4]. 
If  an t icoagula t ion  the rapy  is inadequa te  pr ior  to 
the th rombos i s  of  pros thet ic  hear t  valve, and  no 
l ife-threatening h e m o d y n a m i c  decompensa t ion  ex- 
ists, a trial of therapeut ic  an t icoagula t ion  m a y  be 
a t t emp ted  to improve  pros thet ic  valve he mody-  
namics,  as demons t r a t ed  by  W a k s m o n s k i  et al. [13]. 
If  the pat ient  is hemodynamica l l y  compromised ,  an 
a t t empt  should be made  to stabilize the he mody-  
namic  and resp i ra tory  s i tuat ion under  the condi-  
t ions of  an intensive care unit. However ,  if cate- 
cho lamine  the rapy  and /o r  control led vent i la tory  
suppor t  fail to stabilize the critically ill pat ient ,  an  
a t t empt  with a f ibrinolytic the rapy  should be made.  

In conclusion,  in our  experience fibrinolytic 
the rapy  is not  a t r ea tment  of choice for t h rombo t i c  
pros the t ic  left-sided hear t  valves, but  a reasonable  
a l ternat ive in severely c o m p r o m i z e d  patients.  
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