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Early postoperative left atrial thrombosis in a biatrial orthotopic heart
transplant recipient successfully treated by intravenous heparin 
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Introduction 

Thrombus formation and spontaneous echocontrast (SEC) within the
left atrium (LA) are harmful intermediate to long term complications of the
standard orthotopic heart transplantation (OHT) (1). We present an OHT 
recipient with extremely mobile multiple LA thrombi diagnosed early after
the operation by transthoracic echocardiography (TTE) and treated 
successfully without thrombectomy.

Case report

A 24-year-old man, with a history of idiopathic dilated 
cardiomyopathy, underwent OHT by the biatrial anastomosis approach.
During the operation, the patient was given 800 mg protamine and 3 units
of whole blood. After that, he had no hemorrhagic complication and no
need for any other coagulation factor. A large pericardial effusion 
developed immediately after the operation for which close clinical and
TTE follow-up on a daily basis was undertaken while we avoided 
anticoagulant and antiplatelet agents. On the 10th postoperative day a
mobile mass within the LA was noted on TTE. Transesophageal 
echocardiography (TEE) confirmed the presence of multiple, homogeneous,
dense, extremely mobile masses suggestive of thrombi along the LA 
suture line together with SEC (Fig. 1). Left atrial size was 4.0x7.0 cm. Left
ventricular (LV) ejection fraction was 42% and mitral valve was normal.
These LA masses were not apparent on the TTE examination the day be-

fore. On the same day, the patient suffered from severe abdominal pain
that subsided quickly after vomiting. On physical examination his blood
pressure was 140/90mmHg, pulse rate was 88bpm and regular, he had no
fever. Abdominal examination was unremarkable. The 12-lead electrocar-
diogram showed normal sinus rhythm. Abdominal X-ray and computerized
tomography revealed no pathology. No clinical evidence of peripheral
embolization or neurological deficit was detected. Due to the unstable 
immediate postoperative course and relatively low LV ejection fraction,
we were reluctant for surgical removal of thrombi and decided to put the
patient on systemic anticoagulation with intravenous heparin upon 
detection of LA thrombi. A bolus heparin dose of 5000U followed by
1000U/hour was started as intravenous infusion. Subsequent heparin 
dose was adjusted by activated clotting time with a target of 200-250ms.
LA masses dramatically reduced in size as depicted on serial 
echocardiographic studies. Control TEE on the 5th day of active 
heparinization showed a completely clear LA (Fig. 2) without any increase
in the pericardial effusion and the patient did not suffer any embolic 
complication. Meanwhile repeat biopsies did reveal no rejection.

Discussion

Stasis within the atria due to enlarged cavities and prominent sutures,
electrical discordance (2), atrial arrhythmias, LV dysfunction, increased
platelet aggregation (3), acute rejection (4) and the surgical technique itself
(1) are considered as predisposing factors for thrombus formation. The 
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prevalence is reported to be higher in standard OHT recipients. In a series
of 95 patients, SEC was present in 57% and 5%, and LA thrombus was 
present in 27% and 0% of standard and bicaval OHT recipients respectively
(1). As thrombi have a tendency to be localized on the LA suture line (1), 
good approximation of donor and recipient atrial cuffs for complete 
coaptation of the endothelial surface is crucial to avoid nonendothelized 
nidus that can promote thrombus formation. Inverted and protruding 
nonendothelized margins from where subendothelial collagen is exposed
to blood can activate platelets and the intrinsic coagulation pathway. 

Our case is important in two aspects: 1) LA thrombi can complicate not
only the intermediate to late postoperative course but also the early 
postoperative course and 2) early detection is important to achieve a 
successful dissolution with intravenous heparin. There is no consensus as
to when these patients should be screened by TEE and which strategy 
should be adopted to prevent thromboembolic complications (1, 5). Riberi at
al. (6) reported 15.2% rate of systemic embolism 21 days to 12 years after
standard OHT and 5% after bicaval OHT with an increasing incidence over
time. Patients with intracardiac thrombus are usually asymptomatic and 
diagnosed incidentally during routine echocardiographic examination late
after the surgery (1, 2). In contrast to the data from the literature, our case
points out that intracardiac thrombi may complicate the course from the
earliest days after the OHT.

The use of thrombolytic agents despite providing rapid resolution of
thrombi may be harmful with potential embolic and hemorrhagic 
complications in the postoperative period. Warfarin on the other hand leads
to stabilization and gradual dissolution of thrombi over the weeks and

months. Nevertheless, its use is challenging considering the urgent need
for biopsy in allograft recipients. Also low dose aspirin therapy is not 
sufficient to inhibit platelet activation in transplant recipients (3). On the 
other hand, although surgical removal of the fresh LA thrombi seems to be
the most widely adopted approach, it is associated with an increased risk
of intraoperative embolization. Therefore, intravenous heparin, as in this 
case, appears as a safe and effective alternative therapy for intracardiac
fresh thrombi detected early after OHT.

Conclusion

Although unexpected, prominent LA thrombi may occur in the early
postoperative period of cardiac transplantation. We suggest that intravenous
heparin therapy may be the best option in the early postoperative period
and antiplatelet agents more potent than aspirin can be administered 
thereafter, if there are special concerns about increased risk for thrombus
formation and no risk for hemorrhage. Recommendations on routine 
anticoagulation during the post operative period cannot be rationally based
on observation of one patient but close TTE follow-up, as a non-invasive
and reliable tool, is useful to detect intracardiac thrombi in the immature
state when intravenous heparin can be effective for treatment. 
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Figure 2. Transesophageal echocardiography after treatment 
with intravenous heparin showing complete resolution of left atrial
thrombi
LA- left atrium, LAA- left atrial appendage, LUPV- left upper pulmonary vein

Figure 1. Transesophageal echocardiography: views from the long- axis showing mobile pedinculated left atrial masses attached by narrow
necks to the suture line. (Arrows) 
LA- left atrium, LAA- left atrial appendage, LUPV- left upper pulmonary vein


