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Treatment of left ventricular thrombus by rivaroxaban:
An echocardiographic case report

Do Van Chien 108 Military Central Hospital

Summary

Treatment  of  left  ventricular  thrombus  is  challenging  work  for  the  clinician.  Current  guidelines
recommend vitamin K antagonists for thrombus resolution, however there is a growing evidence that
rivaroxaban can be used in selected cases. In the paper, we report a 47 year-old-man with a large left
ventricular thrombus (60x70mm) which was treated with 10 month 15mg rivaroxaban twice per day.
The outcome was total resolution of left ventricular thrombus. During the treatment course, there was
an  episode  of  stroke  which  was  completely  recovered.  The  patient  was  followed  up  for  further
recurrence of LV thrombus after stopping rivaroxaban at 10-month. 
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1. Background

Left  ventricular  thrombus (LVT)  is most
frequently  observed  in  patients  with  ischemic  or
non-ischemic dilated  cardiomyopathy  [1],  [2].
Patients with LVT  are at high risk  for cardioembolic
events  like stroke and systemic thromboembolism
[3].  The  current  guidelines  recommend  vitamin  K
antagonists  over  direct  oral  anticoagulants  as  a
treatment to prevent distal systemic embolization or
resolve thrombi  [4]. Rivaroxaban has been used for
stroke prevention  in  atrial  fibrillation  [5], however,
its indication for LVT is under debate.

2. Case presentation

A  47-year-old  man  was  referred  to  the
Department  of  Cardiology  for dyspnea.  Physical
examination revealed normal  neurologic status and
pale  skin; blood pressure,  85/60mmHg; and  heart
rate,  78  beats per  minute.  Blood  tests  revealed
increased serum N-terminal brain natriuretic peptide
and  D-dimer.  The  protein S  and  C  levels  were  in
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normal range.  Anti-beta 2-glycoprotein 1 antibody
and  anti-cardiolipin  antibody  tests  were  negative.
Renal creatinine clearance was  91mL/min and liver
function was normal. 

Echocardiography revealed global dyskinesia and
dilated  ventricles  with  an  end-diastolic  diameter  of
71mm,  end-systolic diameter of  59mm, and  ejection
fraction  of  31%; a  massive, nonmobile  60 × 70mm
thrombus located at the apex of the left ventricle and
two other smaller, mobile thrombi (12 × 10 and 13 ×
9mm)  located at  the  septum  (fig.  1;  supplemental
video  1).  Coronary  angiography  showed  a  normal
coronary  system.  Patient  was  diagnosed  dilated
cardiomyopathy complicated by LV thrombus. 

Standard care for heart failure was initiated with
furosemide,  sacubitril-valsartan,  beta-blocker,
mineralocorticoid antagonist, and  oxygen  therapy
and  oral  rivaroxaban  (15mg twice  per  day)  for
thrombus resolution and stroke prevention. Follow-
up echocardiography showed a gradual resolution
from  inside  of  the  intracardiac  thrombi  which
defragmented  into  small  parts  and  achieved
complete  resolution at  10  months  (fig.  2-6,
supplemental  videos  2-6).  However,  during  the
course of treatment patient left hemiplegia and CT
imaging  infarcted  lesion  in  right  frontal  lobe  and
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cerebellum.  He  was  diagnosed  cardio-embolic stroke  and  recovered  completely  without  serious
complications.

Figure 1. 
(1) Apical 4-chamber view showed a large left ventricular thrombus (60 x 70mm) and two
other small thrombi (12 x 10 and 13 x 9mm) at hospitalization. LV - left ventricle; RV- right
ventricle; Ao - Aorta; LA - left atrium; T - thrombus (yellow arrows); 
(2)  Follow-up  echocardiography  showed  that  the  intrinsic  fibrinolysis  of  left  ventricular
thrombi may start from inside at 2 months. 
(3) Thrombus defragmented into small parts at 3 months.
(4) Thrombi attached to septum and papillary muscle at 6 months. 
(5) Thrombi were resolved almost completely, during this period patient got a stroke without
serious complications at 9 months. 
(6) Thrombus was completely resolved at 10 months.

3. Discussion

To the best  of  our knowledge,  this  is  the first
case showing how LVT was resolved by rivaroxaban.
There  is  increasing  evidence  for the  efficacy and
safety  of  rivaroxaban  for  the  treatment  of  LVT.

Makrides et al. described three patients  with post-
STEMI  LVT  who  were administered  15mg  per  day
rivaroxaban  plus  antiplatelet  therapy.  All  patients
experienced thrombus resolution after  about 2 -  4
weeks of treatment [6]. Similarly, Azizi et al. reported
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thrombus resolution after 30 days of rivaroxaban in a
patient with  postinfarction  LVT [7].  Smetana  et  al.
reported successful resolution in five of seven patients
with  LVT with  different  causes  (STEMI,  active
malignancy,  and  nonischemic cardiomyopathy)
treated with rivaroxaban (15 or 20 mg daily); however,
one  patient was lost  to follow-up and other had no
reduction in thrombus size [8]. 

Robinson et al  reported that treatment of  LVT
with direct oral anticoagulation was associated with
a high risk of stroke or systemic events [9]; however,
they were unable to explain the reason behind the
high  rate  of  embolic  events.  In  this  case,  we
performed echocardiographic follow-up after initial
treatment with rivaroxaban. As a gradual resolution
of LVT size from its core was observed,  the  patient
continued  rivaroxaban  until  the  thrombi  were
completely  resolved.  The  pathophysiologic
mechanism of rivaroxaban, in this case was its ability
to  prevent  clot  formation,  creating  successful
intrinsic  fibrinolysis  inside  LVT.  The  therapeutic
fibrinolysis  has  been  dominated  by  tissue  - type
plasminogen  activator  (t-PA)  which  acts  like
urokinase or streptokinase. This case demonstrated
that the process of fibrinolysis may start inside  the
thrombus, which  may be the reason for the higher
risk  of  embolism  in  comparison  with  vitamin  K
antagonists.

4. Conclusion

This  case has  demonstrated  why treatment  of
LVT with  rivaroxaban  may  be  effective  in  clot
resolution  and  it  may  increase  thromboembolism.
Further  studies  or  case reports  are  required  to
understand the underlying pathologic mechanism.

References

1. Rehan  A,  Kanwar  M,  Rosman  H,  Ahmed  S,  Ali  A,
Gardin  J  et  al (2006) Incidence of  post  myocardial
infarction left ventricular thrombus formation in the
era  of  primary  percutaneous  intervention  and
glycoprotein  IIb/IIIa  inhibitors.  A  prospective

observational study. Cardiovasc Ultrasound 4: 1476-
7120.

2. Gianstefani S, Douiri A, Delithanasis I, Rogers T, Sen
A,  Kalra  S  et  al (2014) Incidence and predictors  of
early  left  ventricular  thrombus  after  ST-elevation
myocardial  infarction  in  the  contemporary  era  of
primary  percutaneous  coronary  intervention.  Am  J
Cardiol 113: 1111-1116.

3. Vaitkus  PT,  Barnathan ES (1993) Embolic  potential,
prevention  and  management  of  mural  thrombus
complicating anterior myocardial infarction: A meta-
analysis. J Am Coll Cardiol 22: 1004-1009.

4. McCarthy CP, Vaduganathan M, McCarthy KJ, Januzzi
JL,  Bhatt  DL,  McEvoy  JW (2018) Left  ventricular
thrombus  after  acute  myocardial  infarction:
screening,  prevention,  and  treatment. JAMA
Cardiology 3: 642-629.

5. Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D,
Casadei  B et al (2016) 2016 ESC Guidelines for  the
management  of  atrial  fibrillation  developed  in
collaboration  with  EACTS:  The  Task  Force  for  the
management  of  atrial  fibrillation  of  the  European
Society  of  Cardiology  (ESC)Developed  with  the
special contribution of the European Heart Rhythm
Association  (EHRA)  of  the  ESCEndorsed  by  the
European Stroke Organisation (ESO). Europace 27.

6. Makrides  CA (2016) Resolution  of  left  ventricular
postinfarction  thrombi  in  patients  undergoing
percutaneous  coronary  intervention  using
rivaroxaban in addition to dual antiplatelet therapy.
BMJ Case Rep 26: 2016-217843.

7. Azizi  A,  Puricel  S,  Cook  S,  Brugger  N (2016)
Rivaroxaban dissolves postinfarction left ventricular
thrombus. Cardiovasc Med 19: 25-27.

8. Smetana KS, Dunne J, Parrott K, Davis GA, Collier AC,
Covell M et al (2017) Oral factor Xa inhibitors for the
treatment of left ventricular thrombus: A case series.
J Thromb Thrombolysis 44: 519-524.

9. Robinson AA, Trankle CR, Eubanks G, Schumann C,
Thompson P, Wallace RL et al (2020) Off-label use of
direct  oral  anticoagulants  compared  with  warfarin
for left ventricular thrombi. JAMA Cardiol 5: 685-692.

66


